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[3-(2,3-

epoxypropoxy)propyl]diethoxymethylsila

ne

2897-60-1 Cat. V Cat. 8
CCO[Si](C)(CCCOCC1CO1)OC

C

THYROID HORMONE RECEPTOR, ALPHA; THRA

THYROID HORMONE RECEPTOR, BETA; THRB

Increase Adenomas/carcinomas (follicular cell)

Cognitive Function, Decreased

Decreased survival, Reduced survival

N/A, Liver fibrosis

Death/Failure, Colony

Altered, Amphibian metamorphosis

Occurrence, Kidney toxicity

Inflammation, Liver

N/A Neurodegeneration

Parkinsonian motor deficits

Cholestasis, Pathology

Decrease, Number of worker bees

Impaired, Larval development

Skin Irrit. 2 (74.73%)

Skin Sens. 1 (93.64%)

Eye Irrit. 2 (74.73%)

STOT SE 3 (74.57%)

Muta. 2 (68.37%)

자료없음 sAOP\2897-60-1.jpg carcinogenicity

1,1,1-Trichloroethane 71-55-6 Cat. II Cat. 7 CC(Cl)(Cl)Cl
rn00625   Chloroalkane and chloroalkene degradation

rn01120   Microbial metabolism in diverse environments

Amyotrophic Lateral Sclerosis

PULMONARY FUNCTION

/SRP: Individuals with compromised liver or kidneys would be at risk from exposure to

1,1,1-trichloroethane.

급성 독성(흡입: 증기) : 구분4

피부 부식성/피부 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

오존층 유해성 : 구분1

-

Malek AM, et al. Exposure to hazardous air pollutants and the risk of amyotrophic lateral sclerosis.

Environ Pollut. 2015 Feb;197:181-6.

Schaap MM, et al. A novel toxicogenomics-based approach to categorize (non-)genotoxic carcinogens.

Arch Toxicol. 2014 Oct 2.

López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Elliott L, et al. Volatile organic compounds and pulmonary function in the Third National Health and

Nutrition Examination Survey, 1988-1994. Environ Health Perspect. 2006 Aug;114(8):1210-4.

Sexton K, et al. Children''s exposure to volatile organic compounds as determined by longitudinal

measurements in blood. Environ Health Perspect. 2005 Mar;113(3):342-9.

Vermeulen R, et al. Detailed exposure assessment for a molecular epidemiology study of benzene in two

shoe factories in China. Ann Occup Hyg. 2004 Mar;48(2):105-16.

Croquet V, et al. [1,1, 1-trichloroethane-induced chronic active hepatitis]. Gastroenterol Clin Biol. 2003

Jan;27(1):120-2.

Lopreato GF, et al. Inhaled drugs of abuse enhance serotonin-3 receptor function. Drug Alcohol Depend.

2003 May 1;70(1):11-5.

Beckstead MJ, et al. Glycine and gamma-aminobutyric acid(A) receptor function is enhanced by inhaled

drugs of abuse. Mol Pharmacol. 2000 Jun;57(6):1199-205.

Amyotrophic Lateral Sclerosis

Colorectal Neoplasms | Death

PULMONARY FUNCTION

Hepatitis, Chronic

Chemical and Drug Induced Liver Injury

Arrhythmias, Cardiac | Heart Failure

Liver Neoplasms | Precancerous Conditions

Arrhythmias, Cardiac

Animal testing may also help identify health effects such as cancer or birth defects. Without laboratory animals, scientists would lose a basic method for

getting information needed to make wise decisions that protect public health. Scientists have the responsibility to treat research animals with care and

compassion. Scientists must comply with strict animal-care guidelines because laws today protect the welfare of research animals.

If you breathe air containing high levels of 1,1,1-trichloroethane (1,000 ppm or higher) for a short time, you may become dizzy and lightheaded and

possibly lose your coordination. These effects rapidly disappear after you stop breathing contaminated air. If you breathe in much higher levels of 1,1,1-

trichloroethane, either intentionally or accidentally, you may become unconscious, your blood pressure may decrease, and your heart may stop beating.

Whether breathing low levels of 1,1,1-trichloroethane for a long time causes harmful effects is not known. Studies in animals show that breathing air that

contains very high levels of 1,1,1-trichloroethane (higher than 2,000 ppm) damages the breathing passages and causes mild effects in the liver, in addition

to affecting the nervous system. There are no studies in humans that determine whether eating food or drinking water contaminated with 1,1,1-

trichloroethane could harm health. Placing large amounts of 1,1,1-trichloroethane in the stomachs of animals has caused effects on the nervous system,

mild liver damage, unconsciousness, and even death. If your skin contacts 1,1,1-trichloroethane, you might feel some irritation. Studies in animals suggest

that repeated exposure of the skin might affect the liver and that very large amounts on the skin can cause death.

Available information does not indicate that 1,1,1-trichloroethane causes cancer. The International Agency for Research on Cancer (IARC) has determined

that 1,1,1-trichloroethane is not classifiable as to its carcinogenicity in humans. EPA has also determined that 1,1,1-trichloroethane is not classifiable as to

its human carcinogenicity.

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
1,2-Dichloroethylene, all isomers

156-59-2

156-60-5

540-59-0

Cat. II Cat. 7 세척 (확산공정) Cl\C=C/Cl

alkene

alkenyl chloride

alkenyl halide

alkene : Genotoxic carcinogenicity, mutagenicity,

Skin sensitization, Acute Aquatic Toxicity,

Potential electrophilic agents

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

CYP2E1

CYP1A2

CYP2C11

CYP3A2

CYP3A23/3A1

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000140505-CYP1A2 liver

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/cell

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1,2-dichloroethylene inhibits the reaction [Acetone results in increased activity of CYP2E1

protein]

1,2-dichloroethylene inhibits the reaction [CYP2E1 protein affects the metabolism of

Trichloroethylene]

1,2-dichloroethylene inhibits the reaction [CYP2E1 protein affects the metabolism of Vinyl

Chloride]

1,2-dichloroethylene inhibits the reaction [CYP2E1 protein results in increased oxidation of

1,3-butadiene]

1,2-dichloroethylene results in decreased activity of CYP2E1 protein

1,2-dichloroethylene results in decreased expression of CYP2E1 protein

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

인화성 액체 : 구분2

생식세포 변이원성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분2

Encephalopathy, chronic solvent

Solvents, acute toxic effect
sAOP\156-59-2.jpg

Eyes,

respiratory

system, central

nervous system

irritation eyes,

respiratory

system; central

nervous system

depression

Ruckart PZ, et al. Evaluation of contaminated drinking water and male breast cancer at Marine Corps Base

Camp Lejeune, North Carolina: a case control study. Environ Health. 2015 Sep 16;14:74.
Breast Neoplasms

Breathing high levels of trans-1,2-dichloroethene can make you feel nauseous, drowsy, and tired. Breathing very high levels of its vapor can kill you. When

animals breathed high levels of trans-1,2- dichloroethene for short or longer periods of time, their livers and lungs were damaged. The effects were more

severe with longer exposure times. Animals that breathed very high levels of trans-1,2- dichloroethene had damaged hearts. Animals given extremely high

doses of cis- or trans-1,2- dichloroethene by mouth died. Lower oral doses of cis-1,2-dichloroethene caused effects on the blood, such as decreased

numbers of red blood cells, and effects on the liver.

The long-term human health effects after exposure to low concentrations of 1,2-dichloroethene are not known. Results of a recent animal study suggest

that an exposed fetus may not grow as quickly as one that is not exposed. No studies have been done to see whether cancer in people or animals is

caused by exposure to 1,2-dichloroethene; exposure has not been shown to affect fertility in people or animals.
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carcinogenicity in mammal is PLAUSIBLE

Hepatotoxicity in mammal is PLAUSIBLE

hydrocarbon

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Nephrotoxicity in mammal is PLAUSIBLE

Skin sensitisation in mammal is NON-

SENSITISER

1,4-dioxane 123-91-1 C1COCCO1 P53 BLA TP53

Neoplasm

Liver Neoplasm

Nose Neoplasm

인화성 액체 : 구분2

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

- sAOP\123-91-1.jpg

Gi M, et al. In vivo positive mutagenicity of 1,4-dioxane and quantitative analysis of its mutagenicity

and carcinogenicity in rats. Arch Toxicol. 2018 Oct;92(10):3207-3221.

Kalkbrenner AE, et al. Air Toxics in Relation to Autism Diagnosis, Phenotype, and Severity in a U.S.

Family-Based Study. Environ Health Perspect. 2018 Mar 12;126(3):037004.

Kponee KZ, et al. Elevated Indoor Volatile Organic Compound Exposure in the Niger Delta Region of

Nigeria. Int J Environ Res Public Health. 2018 Sep 6;15(9).

Lee YJ, et al. Identification of EBP50 as a specific biomarker for carcinogens via the analysis of

mouse lymphoma cellular proteome. Mol Cells. 2012 Mar;33(3):309-16.

Matsumoto H, et al. New short term prediction method for chemical carcinogenicity by hepatic

transcript profiling following 28-day toxicity tests in rats. Cancer Inform. 2011;10:259-71.

Maeshima H, et al. Validation of an in vitro screening test for predicting the tumor promoting

potential of chemicals based on gene expression. Toxicol In Vitro. 2010 Apr;24(3):995-1001.

Sweeney LM, et al. Physiologically based pharmacokinetic modeling of 1,4-Dioxane in rats, mice,

and humans. Toxicol Sci. 2008 Jan;101(1):32-50.

Nannelli A, et al. Effects of dioxane on cytochrome P450 enzymes in liver, kidney, lung and nasal

mucosa of rat. Arch Toxicol. 2005 Feb;79(2):74-82.

Sirotkin VA. Effect of dioxane on the structure and hydration-dehydration of alpha-chymotrypsin as

measured by FTIR spectroscopy. Biochim Biophys Acta. 2005 Jun 15;1750(1):17-29.

Xie XL, et al. Inactivation kinetics of beta-N-acetyl-D-glucosaminidase from prawn (Penaeus

vannamei) in dioxane solution. Biochemistry (Mosc). 2004 Dec;69(12):1365-71.

Autism Spectrum Disorder

Neoplasm

Liver Neoplasm

Kidney Diseases | Liver Diseases | Lung Diseases

Nose Neoplasm

The effects of 1,4-dioxane on human health depends on how much 1,4-dioxane you are exposed to and the length of exposure. The limited

environmental monitoring data available suggest that the levels of 1,4-dioxane to which the general public might be exposed through contact or

use of consumer products (including food), or that are normally found in environmental media, are generally significantly lower than those used

in studies with experimental animals.

Short-term exposure effects : Eye and nose irritation was reported by people exposed to low levels of 1,4-dioxane for short periods of time.

Exposure to very high levels may cause severe kidney and liver effects and possibly death.

Long-term exposure effects : Studies in animals have shown that breathing vapors of 1,4-dioxane affects mainly the nasal cavity and the liver and

kidneys. Swallowing liquid 1,4-dioxane or contaminated drinking water, or having skin contact with liquid 1,4-dioxane also affects the liver and

kidneys.

May cause cancer : Studies in workers did not indicate whether 1,4-dioxane causes cancer.

Laboratory rats that breathed vapors of 1,4-dioxane during most of their lives developed cancer inside the nose and in the abdominal cavity; they

also developed benign tumors in the liver. Laboratory rats and mice that drank water containing 1,4-dioxane during most of their lives developed

liver cancer; the rats also developed cancer inside the nose. Some scientists believe that 1,4-dioxane may cause cancer by a nongenotoxic

mechanism. Scientists are debating the degree to which the findings in rats and mice apply to exposure situations commonly encountered by

people.

The International Agency for Research on Cancer (IARC) has determined that 1,4-dioxane is possibly carcinogenic to humans.

The U.S. Department of Health and Human Services (HHS) considers 1,4-dioxane as reasonably anticipated to be a human carcinogen.

The EPA has established that 1,4-dioxane is likely to be carcinogenic to humans.

AOP_200 Estrogen receptor activation leading to breast cancer 1-Methoxy-2-propanol 107-98-2 Cat. VI Cat. 4
웨이퍼 가공라인

포토 (PR용제)
COCC(C)O

alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

- 1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer 인화성 액체 : 구분3 sAOP\107-98-2.jpg

Eyes, skin,

respiratory

system, central

nervous system

irritation eyes,

skin, nose,

throat;

headache,

nausea,

dizziness,

drowsiness,

incoordination;

vomiting,

diarrhea
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

1-Methoxy-2-propyl acetate 108-65-6 Cat. IV Cat. 4

웨이퍼 가공라인

칩 조립라인

포토 (PR용제)

COCC(C)OC(=O)C

carbonyl

ester (carboxylate ester)

ether

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

-

18 Activation, AhR

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

944 dimerization, AHR/ARNT

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

947 Increase, Early Life Stage Mortality

1136 Impaired recruitment , Population trajectory

인화성 액체 : 구분3

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

Encephalopathy, chronic solvent

Solvents, acute toxic effect
sAOP\108-65-6.jpg
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

19 자체과제 물질

'AOP Links: 60, 107, 150, 163, 177, 195, 200

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat

1-nitronaphthalene 86-57-7 Cat. II Cat. 8
OLED 소자의 가지발광제 제조용

중간체
[O-][N+](=O)c1cccc2ccccc12

aniline

arene

benzene ring

nitro

aniline : Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity,

-

245 Activation, PXR/SXR

715 Activation, Constitutive androstane receptor

18 Activation, AhR

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1103 Inhibition, Cyclooxygenase 1 activity

619 Inhibition, 5-hydroxytryptamine transporter (5-HTT; SERT)

1181 Activation, Estrogen receptor

R07021   1-nitronaphthalene, NADPH:oxygen oxidoreductase (RH-hydroxylating or -

epoxidizing); 1-Nitronaphthalene + NADPH + Oxygen + H+ <=> 1-Nitronaphthalene-7,8-

oxide + NADP+ + H2O

R07022   1-nitronaphthalene, NADPH:oxygen oxidoreductase (RH-hydroxylating or -

epoxidizing); 1-Nitronaphthalene + NADPH + Oxygen + H+ <=> 1-Nitronaphthalene-5,6-

oxide + NADP+ + H2O

R07023   1-nitro-7-hydroxy-8-glutathionyl-7,8-dihydronaphthalene glutathione-lyase

(epoxide-forming); 1-Nitronaphthalene-7,8-oxide + Glutathione <=> 1-Nitro-7-hydroxy-8-

glutathionyl-7,8-dihydronaphthalene

R07024   1-nitro-7-glutathionyl-8-hydroxy-7,8-dihydronaphthalene glutathione-lyase

(epoxide-forming); 1-Nitronaphthalene-7,8-oxide + Glutathione <=> 1-Nitro-7-

glutathionyl-8-hydroxy-7,8-dihydronaphthalene

R07025   1-nitro-5-hydroxy-6-glutathionyl-5,6-dihydronaphthalene glutathione-lyase

(epoxide-forming); 1-Nitronaphthalene-5,6-oxide + Glutathione <=> 1-Nitro-5-hydroxy-6-

glutathionyl-5,6-dihydronaphthalene

R07026   1-nitro-5-glutathionyl-6-hydroxy-5,6-dihydronaphthalene glutathione-lyase

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

1029 Increased, adipogenesis Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

459 Increased, Liver Steatosis

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

1164 Increased, Population

1193 N/A, Breast Cancer

인화성 고체 : 구분2

급성 독성(경구) : 구분3

만성 수생환경 유해성 : 구분2

Chemical and Drug Induced Liver Injury

Lung Injury

Acute Lung Injury

Lung Diseases

sAOP\86-57-7.jpg Mutagenicity

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Geier MC, et al. Comparative developmental toxicity of a comprehensive suite of polycyclic aromatic

hydrocarbons. Arch Toxicol. 2018 Feb;92(2):571-586.

Deering-Rice CE, et al. Electrophilic components of diesel exhaust particles (DEP) activate transient

receptor potential ankyrin-1 (TRPA1): a probable mechanism of acute pulmonary toxicity for DEP. Chem

Res Toxicol. 2011 Jun 20;24(6):950-9.

Hosoya J, et al. A novel approach for a toxicity prediction model of environmental pollutants by using a

quantitative structure-activity relationship method based on toxicogenomics. ISRN Toxicol.

2011;2011:515724.

Lin CY, et al. Identification of proteins adducted by reactive metabolites of naphthalene and 1-

nitronaphthalene in dissected airways of rhesus macaques. Proteomics. 2006 Feb;6(3):972-82.

Baldwin RM, et al. Bioactivation of the pulmonary toxicants naphthalene and 1-nitronaphthalene by rat

CYP2F4. J Pharmacol Exp Ther. 2005 Feb;312(2):857-65.

Foy JW, et al. Inhibition of rat respiratory-tract cytochrome P-450 activity after acute low-level m-xylene

inhalation: role in 1-nitronaphthalene toxicity. Inhal Toxicol. 2004 Mar;16(3):125-32.

 Verschoyle RD, et al. 1-Nitronaphthalene toxicity in rat lung and liver: effects of inhibiting and inducing

cytochrome P450 activity. Toxicol Appl Pharmacol. 1993 Oct;122(2):208-13.

Verschoyle RD, et al. Protection against chemical-induced lung injury by inhibition of pulmonary

cytochrome P-450. Environ Health Perspect. 1990 Apr;85:95-100.

Micronuclei, Chromosome-Defective

Acute Lung Injury

Chemical and Drug Induced Liver Injury | Lung Diseases

Lung Injury
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carcinogenicity in mammal is PLAUSIBLE

compound

Hepatotoxicity in mammal is PLAUSIBLE

compound

Mutagenicity in vitro in bacterium is

PLAUSIBLE

compound

Skin sensitisation in mammal is NON-

SENSITISER

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF
1-nitronaphthalene 86-57-7 Cat. II Cat. 8

Small Molecule Semiconductor

Building Blocks

aniline

arene

benzene ring

nitro

aniline : Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity,

-

245 Activation, PXR/SXR

715 Activation, Constitutive androstane receptor

18 Activation, AhR

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1103 Inhibition, Cyclooxygenase 1 activity

619 Inhibition, 5-hydroxytryptamine transporter (5-HTT; SERT)

1181 Activation, Estrogen receptor

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

944 dimerization, AHR/ARNT

459 Increased, Liver Steatosis

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

1164 Increased, Population

1193 N/A, Breast Cancer

Flam. Sol. 2 (78.57%)

Acute Tox. 3 (100%)

Skin Irrit. 2 (21.43%)

Eye Irrit. 2 (21.43%)

STOT SE 3 (21.43%)

Carc. 2 (21.43%)

Aquatic Chronic 2 (32.14%)

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
1-nitronaphthalene 86-57-7 Cat. II Cat. 8

Small Molecule Semiconductor

Building Blocks

aniline

arene

benzene ring

nitro

aniline : Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity,

-

245 Activation, PXR/SXR

715 Activation, Constitutive androstane receptor

18 Activation, AhR

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1103 Inhibition, Cyclooxygenase 1 activity

619 Inhibition, 5-hydroxytryptamine transporter (5-HTT; SERT)

1181 Activation, Estrogen receptor

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

1029 Increased, adipogenesis Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

459 Increased, Liver Steatosis

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

1164 Increased, Population

1193 N/A, Breast Cancer

AOP_200 Estrogen receptor activation leading to breast cancer 1-nitronaphthalene 86-57-7 Cat. II Cat. 8
Small Molecule Semiconductor

Building Blocks

aniline

arene

benzene ring

nitro

aniline : Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity,

-

245 Activation, PXR/SXR

715 Activation, Constitutive androstane receptor

18 Activation, AhR

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1103 Inhibition, Cyclooxygenase 1 activity

619 Inhibition, 5-hydroxytryptamine transporter (5-HTT; SERT)

1181 Activation, Estrogen receptor

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

459 Increased, Liver Steatosis

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

1164 Increased, Population

1193 N/A, Breast Cancer

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
1-nitronaphthalene 86-57-7 Cat. II Cat. 8

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Polycyclic Aromatic Hydrocarbons

← Naphthalenes ← 1-

nitronaphthalene

aniline

arene

benzene ring

nitro

aniline : Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity,

-

245 Activation, PXR/SXR

715 Activation, Constitutive androstane receptor

18 Activation, AhR

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1103 Inhibition, Cyclooxygenase 1 activity

619 Inhibition, 5-hydroxytryptamine transporter (5-HTT; SERT)

1181 Activation, Estrogen receptor

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

459 Increased, Liver Steatosis

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

1164 Increased, Population

1193 N/A, Breast Cancer

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분3

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF

AOP_177 Cyclooxygenase 1 (COX1) inhibition leading to renal failure and

mortality

1-Nitropropane 108-03-2 Cat. II Cat. 7 Semiconductor Manufacturing CCC[N+](=O)[O-] nitro

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Nonbiodegradable compounds

-

18 Activation, AhR

1103 Inhibition, Cyclooxygenase 1 activity

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

1104 Decreased, Prostaglandin F2alpha concentration, plasma

1105 Occurrence, renal ischemia

1097 Occurrence, renal proximal tubular necrosis

1098 Increased, blood potassium concentration

1106 Occurrence, cardiac arrhythmia

947 Increase, Early Life Stage Mortality

351 Increased Mortality

361 Decline, Population

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분3

Other CNS neurotoxin

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

sAOP\108-03-2.jpg

Eyes, central

nervous

system, liver,

kidneys

irritation eyes;

headache,

nausea,

vomiting,

diarrhea; In

Animals: liver,

kidney

Derek &

Vitic\Der

ek_108-

03-2_1-

Nitroprop

ane.pdf

carcinogenicity in mammal is PLAUSIBLE

compound

Hepatotoxicity in mammal is PLAUSIBLE

compound

Irritation (of the eye) in mammal is PLAUSIBLE

compound

Irritation (of the respiratory tract) in mammal is

PLAUSIBLE

compound

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
2-(2-Aminoethoxy)-ethanol 929-06-6 Cat. II Cat. 6 웨이퍼 가공라인 NCCOCCO

amine

amine, primary

alkanol

ether

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Potential electrophilic

agents, Idiosyncratic toxicity

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

- 715 Activation, Constitutive androstane receptor

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg sAOP\929-06-6.jpg

Chemicals ←

Organic

Chemicals ←

Alcohols ←

Ethanol ← 2-

(2-

aminoethoxy)et

hanol

Derek &

Vitic\Der

ek_929-

06-6_2-

(2-

Ethoxyeth

oxy)

ethanol.p

df

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis 2-(2-Ethoxyethoxy) ethanol 111-90-0 Cat. II Cat. 4
칩 조립라인

몰드공정
CCOCCOCCO

Chemicals ← Organic

Chemicals ← Alcohols

← Glycols ← Ethylene

Glycols ← carbitol

alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

GPT https://www.proteinatlas.org/ENSG00000167701-GPT Liver, skeletal muscle

https://www.proteinatlas.org/ENSG00000167701-GPT/tissue

RNA exp_Liver&gallbladder, Muscle tissues

Protein exp_Gastrointestinal tract, Liver & gallbladder, Kidney & urinary bladder, Female

tissues, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000167701-GPT/cell

https://www.proteinatlas.org/ENSG00000167701-GPT/pathology

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

carbitol results in increased activity of GPT protein

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

sAOP\111-90-0.jpg

https://ww

w.protein

atlas.org/

ENSG0000

0167701-

GPT

Glutamic--pyruvic transaminase

2-(2-Ethoxyethoxy) ethyl acetate 112-15-2 Cat. III Cat. 6 CCOCCOCCOC(=O)C
피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2
-
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2-(p-methoxystyryl)-4,6-

bis(trichloromethyl)-1,3,5-triazine
42573-57-9 Cat. III Cat. 8

COc1ccc(\C=C\c2nc(nc(n2)C(

Cl)(Cl)Cl)C(Cl)(Cl)Cl)cc1
만성 수생환경 유해성 : 구분4 - carcinogenicity

2,2'-((3,3',5,5'-tetramethyl-(1,1'-

biphenyl)-4,4'-diyl)-bis(oxymethylene))-

bis-oxirane

85954-11-6 Cat. I Cat. 8
Cc1cc(cc(C)c1OCC2CO2)c3cc(

C)c(OCC4CO4)c(C)c3

발암성 : 구분2

만성 수생환경 유해성 : 구분2
- carcinogenicity

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

CC(C)(c1cc(Br)c(O)c(Br)c1)c2cc(

Br)c(O)c(Br)c2

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

https://www.proteinatlas.org/ENSG00000132170-PPARG

https://www.proteinatlas.org/ENSG00000151090-THRB

https://www.proteinatlas.org/ENSG00000126351-THRA

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000118271-TTR

https://www.proteinatlas.org/ENSG00000154096-THY1

adipose tissue, breast

brain

brain

blood, liver

brain, liver, retina

brain, smooth muscle

https://www.proteinatlas.org/ENSG00000132170-PPARG/tissue

Female tissues, Adipose&soft tissue

https://www.proteinatlas.org/ENSG00000132170-PPARG/cell

https://www.proteinatlas.org/ENSG00000132170-PPARG/pathology

RNA cancer category: Cancer enhanced (urothelial cancer)

https://www.proteinatlas.org/ENSG00000151090-THRB/tissue

RNA exp_Brain, Liver&gallbladder, Muscle tissues

https://www.proteinatlas.org/ENSG00000151090-THRB/cell

https://www.proteinatlas.org/ENSG00000151090-THRB/pathology

https://www.proteinatlas.org/ENSG00000126351-THRA/tissue

RNA exp_Brain

https://www.proteinatlas.org/ENSG00000126351-THRA/cell

https://www.proteinatlas.org/ENSG00000126351-THRA/pathology

https://www.proteinatlas.org/ENSG00000136244-IL6/tissue

RNA exp_Lung, Kidney&urinary bladder, Adipose&soft tissue, Bone marrow&lymphoid tissues

Protein exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000136244-IL6/cell

https://www.proteinatlas.org/ENSG00000136244-IL6/pathology

https://www.proteinatlas.org/ENSG00000100030-MAPK1/tissue

RNA exp_brain

https://www.proteinatlas.org/ENSG00000100030-MAPK1/cell

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptoragonis

ts

715  Activation, Constitutive androstane receptor

804  Inhibition, HMG-CoA reductase

964  Inhibition of Aromatase Enzyme, Chemical exposure during critical window of

estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion  of

testosterone to estradiol

1028  Activation of specific nuclear receptors, PPAR-gamma activation

279  Thyroperoxidase, Inhibition

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

Parsons A, et al. Molecular mechanisms and tissue targets of brominated flame retardants, BDE-47 and

TBBPA, in embryo-larval life stages of zebrafish (Danio rerio). Aquat Toxicol. 2019 Apr;209:99-112.

Hoffmann M, et al. Bisphenol A and its derivatives decrease expression of chemerin, which reverses its

stimulatory action in ovarian cancer cells. Toxicol Lett. 2018 Jul;291:61-69.

Ho SM, et al. Bisphenol A and its analogues disrupt centrosome cycle and microtubule dynamics in

prostate cancer. Endocr Relat Cancer. 2017 Feb;24(2):83-96.

Huang Q, et al. Different effects of bisphenol a and its halogenated derivatives on the reproduction and

development of Oryzias melastigma under environmentally relevant doses. Sci Total Environ. 2017 Oct

1;595:752-758.

 Chen J, et al. TBBPA exposure during a sensitive developmental window produces neurobehavioral

changes in larval zebrafish. Environ Pollut. 2016 Sep;216:53-63.

Park C, et al. Tetrabromobisphenol-A induces apoptotic death of auditory cells and hearing loss. Biochem

Biophys Res Commun. 2016 Sep 30;478(4):1667-73.

Craniofacial Abnormalities | Edema | Embryo Loss | Eye Abnormalities |
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AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

Aquatic Acute 1

Aquatic Chronic 1

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptoragonis

ts

715  Activation, Constitutive androstane receptor

804  Inhibition, HMG-CoA reductase

964  Inhibition of Aromatase Enzyme, Chemical exposure during critical window of

estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion  of

testosterone to estradiol

1028  Activation of specific nuclear receptors, PPAR-gamma activation

279  Thyroperoxidase, Inhibition

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_200 Estrogen receptor activation leading to breast cancer 2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptoragonis

ts

715  Activation, Constitutive androstane receptor

804  Inhibition, HMG-CoA reductase

964  Inhibition of Aromatase Enzyme, Chemical exposure during critical window of

estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion  of

testosterone to estradiol

1028  Activation of specific nuclear receptors, PPAR-gamma activation

279  Thyroperoxidase, Inhibition

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis 2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

327 Accumulation, Fatty acid

140 Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis 2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

245 Activation, PXR/SXR

471 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis 2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

aryl halide : Skin sensitization, Acute Aquatic

Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Semiconductor and other

electronic component

manufacturing

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

AOP Links: 36, 58, 59, 60, 61, 66, 107, 124, 153, 163, 175, 187, 200 2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Biphenyl

Compounds ← Polybrominated

Biphenyls ← tetrabromobisphenol

A

arene

benzene ring

phenol

alkanol

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

PPARG

THRB

THRA

IL6

MAPK1

MAPK3

CAT

TTR

ABCB1A

THY1

tetrabromobisphenol A binds to and results in increased activity of PPARG protein

tetrabromobisphenol A binds to PPARG protein

tetrabromobisphenol A inhibits the reaction [Rosiglitazone results in increased activity of

PPARG protein]

tetrabromobisphenol A metabolite binds to and results in increased activity of PPARG

protein

tetrabromobisphenol A results in decreased expression of PPARG mRNA

tetrabromobisphenol A results in increased activity of PPARG protein

tetrabromobisphenol A results in increased expression of PPARG mRNA

tetrabromobisphenol A binds to THRB protein

tetrabromobisphenol A inhibits the reaction [Triiodothyronine binds to THRB protein]

tetrabromobisphenol A inhibits the reaction [Triiodothyronine promotes the reaction

[POLR2A protein modified form binds to THRB exon]]

tetrabromobisphenol A inhibits the reaction [Triiodothyronine promotes the reaction

[POLR2A protein modified form binds to THRB promoter]]

tetrabromobisphenol A inhibits the reaction [Triiodothyronine results in increased activity

of THRB protein]

tetrabromobisphenol A inhibits the reaction [Triiodothyronine results in increased

expression of THRB mRNA]

tetrabromobisphenol A results in increased activity of THRB protein

tetrabromobisphenol A results in increased expression of THRB mRNA

tetrabromobisphenol A affects the activity of THRA protein

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis

AOP_59 HNF4alpha suppression leading to hepatic steatosis

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat

AOP_124 HMG-CoA reductase inhibition leading to decreased fertility

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters

AOP_175 Thyroperoxidase inhibition leading to altered amphibian

metamorphosis

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

2,2',6,6'-Tetrabromobisphenol A 79-94-7 Cat. IV Cat. 7

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

461  Suppression, HNF4alpha

245  Activation, PXR/SXR

478 Activation,NRF2

479 Activation,NR1H4

653 DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654

DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptoragonis

ts

715  Activation, Constitutive androstane receptor

804  Inhibition, HMG-CoA reductase

964  Inhibition of Aromatase Enzyme, Chemical exposure during critical window of

estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion  of

testosterone to estradiol

1028  Activation of specific nuclear receptors, PPAR-gamma activation

279  Thyroperoxidase, Inhibition

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

327 Accumulation, Fatty acid Accumulation, Fatty acid

140 Decreased, HSD17B10 expression Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation Decreased, Mitochondrial fatty

acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

471Inhibition,FoxA2Inhibition,FoxA2

179Decreased,Mitochondrialfattyacidbeta-oxidation

472DownRegulation,CPT1A

474DownRegulation,HMGCS2

462UpRegulation,SCD-1

54UpRegulation,CD36

465Increased,FAInflux

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

505  Decreased sperm quantity / quality in the adult, Decreased fertility

719  Increase, Adenomas/carcinomas (hepatocellular)

330  Decrease, Fertility

972  Decreased fertility, Reduced number of oocytes ovulated

　

1101  Altered, Amphibian metamorphosis

1136  Impaired recruitment , Population trajectory

1193  N/A, Breast Cancer

https://aopwiki.org/system/dragonfly/produc

tion/2018/05/31/1n1zo2kaml_Graphic_CAR_A

OP_revised_May2018pptx.jpg

https://aopwiki.org/system/dragonfly/produc

tion/2016/12/02/3y5qsyaove_Amphib_TPO_A

OP.jpg

https://aopwiki.org/system/dragonfly/produc

tion/2016/11/29/11dAop-200.jpg

-

https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
https://www.proteinatlas.org/ENSG00000132170-PPARG/tissueFemale tissues, Adipose&soft tissue
file:///C:/Users/user/AppData/Roaming/Microsoft/Excel/Derek & Vitic/Derek_79-94-7_2,2',6,6'-Tetrabromobisphenol A.pdf
file:///C:/Users/user/AppData/Roaming/Microsoft/Excel/Derek & Vitic/Derek_79-94-7_2,2',6,6'-Tetrabromobisphenol A.pdf
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg
https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg


2,2'-

[methylenebis(phenyleneoxymethylene)]

bisoxirane

39817-09-9 Cat. III Cat. 7
C(Oc1ccccc1Cc2ccccc2OCC3C

O3)C4CO4

Skin Irrit. 2 (100%)

Skin Sens. 1 (100%)

Eye Irrit. 2 (100%)

Aquatic Chronic 2 (100%)

- Mutagenicity

2,3-dibromopropan-1-ol 96-13-9 Cat. I Cat. 8 OCC(Br)CBr

Stomach Neoplasms

Nose Neoplasms

Esophageal Neoplasms | Kidney Neoplasms | Liver Neoplasms | Lung Neoplasms |

Skin Neoplasms | Splenic Neoplasms | Stomach Neopla는

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

급성 독성(흡입: 가스) : 구분4

급성 독성(흡입: 분진/미스트) : 구분4

발암성 : 구분2

생식독성 : 구분2

만성 수생환경 유해성 : 구분3

- Mutagenicity

Rudel RA, et al. Phthalates, alkylphenols, pesticides, polybrominated diphenyl ethers, and other endocrine-

disrupting compounds in indoor air and dust. Environ Sci Technol. 2003 Oct 15;37(20):4543-53.

Sills RC, et al. Point mutations of K-ras and H-ras genes in forestomach neoplasms from control B6C3F1

mice and following exposure to 1,3-butadiene, isoprene or chloroprene for up to 2-years. Chem Biol

Interact. 2001 Jun 1;135-136:373-86.

Haseman JK, et al. An update of the National Toxicology Program database on nasal carcinogens. Mutat

Res. 1997 Oct 31;380(1-2):3-11.

Eustis SL, et al. Toxicity and carcinogenicity of 2,3-dibromo-1-propanol in F344/N rats and B6C3F1 mice.

Fundam Appl Toxicol. 1995 Jun;26(1):41-50.

No authors listed. NTP Toxicology and carcinogenesis Studies of 2,3-Dibromo-1-Propanol (CAS No. 96-

13-9) in F344/N Rats and B6C3F1 Mice (Dermal Studies). Natl Toxicol Program Tech Rep Ser. 1993

Dec;400:1-202.

Stomach Neoplasms

Nose Neoplasms

Esophageal Neoplasms | Kidney Neoplasms | Liver Neoplasms | Lung Neoplasms |

Skin Neoplasms | Splenic Neoplasms | Stomach Neoplasms

Chemical and Drug Induced Liver Injury | Kidney Diseases | Neoplasms | Ulcer

2,4,6,8-Tetramethylcyclotetrasiloxane 2370-88-9 Cat. V Cat. 8
C[SiH]1O[SiH](C)O[SiH](C)O[Si

H](C)O1

인화성 액체 : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

2-[2,5-di-tert-butyl-4-(oxiran-2-

ylmethoxy)phenoxymethyl]oxirane
64777-22-6 Cat. VI Cat. 8

CC(C)(C)C1=CC(OCC2CO2)=C

(C=C1OCC1CO1)C(C)(C)C
- Mutagenicity

AOP_280 α-diketone-induced bronchiolitis obliterans 2-Butanone 78-93-3 Cat. III Cat. 4 CCC(=O)C MIE 1584 Interaction of α-diketones with arginine residues

KE 1585 Proteasomal dysfunction

KE 1586 Airway epithelial injury

KE 149 Increase, Inflammation

KE 1457 Induction, Epithelial Mesenchymal Transition

KE 1587 Fibroproliferative airway lesions

AO 1588 Bronchiolitis obliterans

인화성 액체 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

흡인 유해성 : 구분2

-

Jiménez-Garza O, et al. Promoter methylation status in genes related with inflammation, nitrosative stress

and xenobiotic metabolism in low-level benzene exposure: Searching for biomarkers of oncogenesis.

Food Chem Toxicol. 2017 Nov;109(Pt 1):669-676.

Hasebe N, et al. Anticonvulsant effects of methyl ethyl ketone and diethyl ketone in several types of

mouse seizure models. Eur J Pharmacol. 2010 Sep 10;642(1-3):66-71.

Inoue O, et al. Methyl ethyl ketone blocks status epilepticus induced by lithium-pilocarpine in rats. Br J

Pharmacol. 2009 Oct;158(3):872-8.

Elliott L, et al. Volatile organic compounds and pulmonary function in the Third National Health and

Nutrition Examination Survey, 1988-1994. Environ Health Perspect. 2006 Aug;114(8):1210-4.

Kullman G, et al. Characterization of respiratory exposures at a microwave popcorn plant with cases of

bronchiolitis obliterans. J Occup Environ Hyg. 2005 Mar;2(3):169-78.

Inflammation

Seizures

Nerve Degeneration | Seizures | Status Epilepticus

PULMONARY FUNCTION

Bronchiolitis Obliterans

Some people who breathed air that contained 2- butanone first noticed its sweet, sharp odor at a concentration of 5-8 parts of 2-butanone per million

parts of air (5-8 ppm). The main health effects that have been seen in humans who breathed higher concentrations of 2-butanone are mild irritation of

the nose, throat, eyes, and skin.

Serious health effects in animals have been seen only at very high concentrations of 2-butanone.

These high concentrations are not expected in the usual use of 2-butanone or in the vicinity of hazardous waste sites. Studies in animals have shown that

2-butanone does not cause serious damage to the nervous system or the liver, but mice that breathed low levels for a short time had temporary

behavioral effects. 2-Butanone alone does not have serious effects on the liver or nervous system, but it can cause other chemicals to become more

harmful to these systems.

Guinea pigs, rats, and mice that breathed high levels of 2-butanone for a short time became unconscious and died. Pregnant rats and mice that breathed

air containing high levels of 2-butanone had underdeveloped fetuses. The rats that swallowed very high concentrations of 2-butanone in water also

developed signs of nervous system effects such as inactivity, drooping eye lids, and uncoordinated muscle movement. Some rats and mice that swallowed

water containing high concentrations of 2-butanone died. Rats that received water containing a lower concentration of 2-butanone had mild kidney

damage. Skin irritation developed in rabbits and guinea pigs that had small amounts of 2- butanone dropped on their skin. Rabbits that had small

amounts of 2-butanone dropped in their eyes had serious eye irritation. We do not know whether 2-butanone causes birth defects or affects reproduction

in humans. Reproductive effects were not seen in animals exposed to 2-butanone. We have no information about whether 2-butanone causes cancer in

humans or animals.

AOP_200 Estrogen receptor activation leading to breast cancer

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis

2-Butoxyethanol 111-76-2 Cat. I Cat. 4 칩 조립라인 전반 CCCCOCCO
alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

AKAP12

CPEB4

EGR1

HMOX1

PALLD

SDC4

TNFAIP3

https://www.proteinatlas.org/ENSG00000131016-AKAP12

https://www.proteinatlas.org/ENSG00000113742-CPEB4

https://www.proteinatlas.org/ENSG00000120738-EGR1

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000118503-TNFAIP3

skeletal muscle

lymphoid tissue

bone marrow

https://www.proteinatlas.org/ENSG00000131016-AKAP12/tissue

RNA exp_Male tissues, Female tissues, Adipose&soft tissue

https://www.proteinatlas.org/ENSG00000131016-AKAP12/cell

https://www.proteinatlas.org/ENSG00000131016-AKAP12/pathology

https://www.proteinatlas.org/ENSG00000113742-CPEB4/tissue

RNA exp_Muscle tissues

https://www.proteinatlas.org/ENSG00000113742-CPEB4/cell

https://www.proteinatlas.org/ENSG00000113742-CPEB4/pathology

https://www.proteinatlas.org/ENSG00000120738-EGR1/tissue

RNA exp_Female tissues, Liver&gallbladder

Protein exp_Endocrine tissues, Kidney&urinary bladder, Female tissues, Muscle tissues, Bone

marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000120738-EGR1/cell

https://www.proteinatlas.org/ENSG00000120738-EGR1/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000118503-TNFAIP3/tissue

RNA exp_Bone marro&lymphoid tissues

1181 Activation, Estrogen receptor

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

n-butoxyethanol results in decreased expression of AKAP12 mRNA

n-butoxyethanol results in increased expression of AKAP12 mRNA

n-butoxyethanol results in decreased expression of CPEB4 mRNA

n-butoxyethanol results in increased expression of CPEB4 mRNA

n-butoxyethanol results in decreased expression of EGR1 mRNA

n-butoxyethanol results in increased expression of EGR1 mRNA

n-butoxyethanol results in decreased expression of HMOX1 mRNA

n-butoxyethanol results in increased expression of HMOX1 mRNA

n-butoxyethanol results in decreased expression of PALLD mRNA

n-butoxyethanol results in increased expression of PALLD mRNA

n-butoxyethanol results in decreased expression of SDC4 mRNA

n-butoxyethanol results in increased expression of SDC4 mRNA

n-butoxyethanol results in decreased expression of TNFAIP3 mRNA

n-butoxyethanol results in increased expression of TNFAIP3 mRNA

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1193 N/A, Breast Cancer

459 Increased, Liver Steatosis

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분2

Encephalopathy, chronic solvent

Solvents, acute toxic effect
https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\111-76-2.jpg

Pognan F, et al. Induction of hemangiosarcoma in mice after chronic treatment with S1P-modulator

siponimod and its lack of relevance to rat and human. Arch Toxicol. 2018 May;92(5):1877-1891.

Kamendulis LM, et al. Kupffer cells participate in 2-butoxyethanol-induced liver hemangiosarcomas.

Toxicology. 2010 Apr 11;270(2-3):131-6.

Laifenfeld D, et al. The role of hypoxia in 2-butoxyethanol-induced hemangiosarcoma. Toxicol Sci. 2010

Jan;113(1):254-66.

Starek A. Studies on the nature of hemolytic effect induced by ethylene glycol alkyl ethers. Acta Pol Pharm.

2008;65(4):421-5.

Starek A, et al. Hematological effects of four ethylene glycol monoalkyl ethers in short-term repeated

exposure in rats. Arch Toxicol. 2008 Feb;82(2):125-36.

Yoshizawa K, et al. Chemical-induced atrial thrombosis in NTP rodent studies. Toxicol Pathol.

2005;33(5):517-32. Review.

 Nyska A, et al. Association of liver hemangiosarcoma and secondary iron overload in B6C3F1 mice--the

National Toxicology Program experience. Toxicol Pathol. 2004;32(2):222-8.

McKinney PE, et al. Butoxyethanol ingestion with prolonged hyperchloremic metabolic acidosis treated

with ethanol therapy. J Toxicol Clin Toxicol. 2000;38(7):787-93.

Chemical and Drug Induced Liver Injury | Epilepsy | Hemangiosarcoma | Multiple

Sclerosis | Neuralgia

Hemangiosarcoma | Hemolysis

Hypoxia | Inflammation

Hemolysis

Coronary Thrombosis

Hemangiosarcoma

Acidosis

They can enter your body through skin contact with liquid products such as paints, varnishes, ink and spot removers, and household cleaners. If your skin

comes in contact with vapors of these compounds in the air, some can also enter your body through your skin. The amount of vapor that enters through

your skin is much less than the amount that enters through your lungs, especially if most of your skin is covered by clothing.

When you are exposed to high levels of 2- butoxyethanol or 2-butoxyethanol acetate in air, some of the compound you breathe in leaves your body

when you breathe out. The remainder passes through the lining of your lungs and enters your bloodstream. Both can also enter your bloodstream from

your intestines if you swallow them. They can enter your bloodstream through your skin if your skin comes into contact with cleaning products containing

them or with the vapors in the air. The amount of vapor that enters through your skin is much less than the amount that enters through your lungs,

especially if most of your skin is covered by clothing. Once in your bloodstream, 2- butoxyethanol and 2-butoxyethanol acetate travel through your body

to many organs and tissues, but they don't stay there very long. 2-Butoxyethanol and 2-butoxyethanol acetate are converted to products, called

metabolites, in the liver. Scientists think that some of the effects of exposure to these chemicals are caused by metabolites. Most of the metabolites of 2-

butoxyethanol and 2-butoxyethanol acetate leave the body in the urine within 24ï¿½48 hours after exposure. Smaller amounts of metabolites leave the

body in exhaled air and in the feces.

Derek &

Vitic\Der

ek_111-

76-2_2-

Butoxyeth

anol.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP Links: 58 NR1I3 (CAR) suppression leading to hepatic steatosis 2-Ethoxyethanol 110-80-5 Cat. II Cat. 5

웨이퍼 가공라인

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← 2-ethoxyethanol

포토 (PR용제)

CCOCCO
alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

인화성 액체 : 구분3

급성 독성(흡입: 증기) : 구분4

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

http://ctdbase.org/detail.go?acc=C021296&view=pathway&sort=pathwayAccFull&type=chem&dir=asc sAOP\110-80-5.jpg

In Animals:

irritation eyes,

respiratory

system; blood

changes; liver,

kidney, lung

damage;

reproductive,

teratogenic

effects

Eyes,

respiratory

system, blood,

kidneys, liver,

reproductive

system,

hematopoietic

system

Some eye irritation. Inhalation of vapors causes irritation of nose. (USCG, 1999)

Adedara IA, et al. Induction of oxidative damage in the testes and spermatozoa and hematotoxicity in

rats exposed to multiple doses of ethylene glycol monoethyl ether. Hum Exp Toxicol. 2010 Oct;29(10):801-

12.

Starek A. Studies on the nature of hemolytic effect induced by ethylene glycol alkyl ethers. Acta Pol Pharm.

2008;65(4):421-5.

Starek A, et al. Hematological effects of four ethylene glycol monoalkyl ethers in short-term repeated

exposure in rats. Arch Toxicol. 2008 Feb;82(2):125-36.

Ma-Hock L, et al. Investigations on the subchronic toxicity of 2-methoxypropanol-1(acetate) in rats. Hum

Exp Toxicol. 2005 Feb;24(2):95-9.

Horimoto M, et al. Rat epididymal sperm motion changes induced by ethylene glycol monoethyl ether,

sulfasalazine, and 2,5-hexandione. Reprod Toxicol. 2000;14(1):55-63.

Chung WG, et al. Decreased formation of ethoxyacetic acid from ethylene glycol monoethyl ether and

reduced atrophy of testes in male rats upon combined administration with toluene and xylene. Toxicol

Lett. 1999 Jan 11;104(1-2):143-50.

Yu IJ, et al. Co-administration of toluene and xylene antagonized the testicular toxicity but not the

hematopoietic toxicity caused by ethylene glycol monoethyl ether in Sprague-Dawley rats. Toxicol Lett.

1999 Sep 20;109(1-2):11-20.

Wier PJ, et al. A comparison of developmental toxicity evident at term to postnatal growth and survival

using ethylene glycol monoethyl ether, ethylene glycol monobutyl ether and ethanol. Teratog Carcinog

Mutagen. 1987;7(1):55-64.

Andrew FD, et al. Developmental effects after inhalation exposure of gravid rabbits and rats to ethylene

glycol monoethyl ether. Environ Health Perspect. 1984 Aug;57:13-23.

Foster PM, et al. Testicular toxicity produced by ethylene glycol monomethyl and monoethyl ethers in the

Hematologic Diseases | Necrosis | Oligospermia

Hemolysis

Atrophy

Asthenozoospermia | Infertility, Male

Testicular Diseases

Hematologic Diseases | Testicular Diseases

Birth Weight | Fetal Death | Fetal Weight | Prenatal Exposure Delayed Effects

Abnormalities, Drug-Induced | Body Weight Changes | Death | Embryo Loss | Fetal

Growth Retardation

Fetal Death | Fetal Resorption | Fetal Weight

Cholecystitis

Asthenozoospermia | Birth Weight | Fetal Death | Infertility, Female | Infertility, Male

Acute Kidney Injury | Atrophy | Chemical and Drug Induced Liver Injury | Stomach

Ulcer

Prenatal Exposure Delayed Effects

Fetal Resorption | Fetal Weight

Azoospermia

Asthenozoospermia | Azoospermia

Ataxia | Body Weight Changes | Fetal Death | Fetal Weight

Fetal Death | Prenatal Exposure Delayed Effects
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Vitic\Der

ek_110-

80-5_2-

Ethoxyeth

anol.pdf

Developmental toxicity in mammal is

PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid

or precursors

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Testicular toxicity in mammal is PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid

or precursors

AOP Links: 60 NR1I2 (Pregnane X Receptor, PXR) activation leading to

hepatic steatosis
2-Ethoxyethyl acetate 111-15-9 Cat. IV Cat. 6

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← ethylene glycol

monoethyl ether acetate

CCOCCOC(=O)C

carbonyl

ester (carboxylate ester)

ether

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

245 Activation, PXR/SXR

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

인화성 액체 : 구분3

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(마취작용)

sAOP\111-15-9.jpg

irritation eyes,

nose; vomiting;

kidney

damage;

paralysis; In

Animals:

reproductive,

teratogenic

effects

Vapors irritate nose and eyes in high concentrations. Liquid irritates skin in prolonged or repeated

contact. (USCG, 1999)

Chen HI, et al. Hematological follow-up of an intervention program adding rubber glove-wearing to local

ventilation for 2-ethoxyethanol acetate-exposed workers. J Occup Health. 2007 Jul;49(4):285-93.

Shih TS, et al. Field evaluation of a passive sampler for assessing 2-ethoxyethyl acetate exposures. J

Occup Health. 2004 Nov;46(6):479-85.

Tyl RW, et al. Developmental toxicity evaluation of inhaled 2-ethoxyethanol acetate in Fischer 344 rats and

New Zealand white rabbits. Fundam Appl Toxicol. 1988 Jan;10(1):20-39.

Hardin BD, et al. Developmental toxicity of four glycol ethers applied cutaneously to rats. Environ Health

Perspect. 1984 Aug;57:69-74.

Hematologic Diseases

Fetal Death | Fetal Resorption

Abnormalities, Drug-Induced | Fetal Death | Fetal Resorption | Fetal Weight
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ek_111-

15-9_2-
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df

Developmental toxicity in mammal is

PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid or precursors

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Testicular toxicity in mammal is PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid or precursors

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis

2-Heptanone 110-43-0 Cat. II Cat. 6

웨이퍼 가공라인

포토 (PR용제)

Chemicals ← Organic Chemicals

← Ketones ← 2-heptanone

CCCCCC(=O)C

carbonyl

ketone

ketone or aldehyde

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ketone : Skin sensitization, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

OLFR154

GNA15

GNAL

https://www.proteinatlas.org/ENSG00000060558-GNA15

https://www.proteinatlas.org/ENSG00000141404-GNAL.

bone marrow,

esophagus, lymphoid

tissue

brain

https://www.proteinatlas.org/ENSG00000060558-GNA15/tissue

RNA exp_Proximal digestive tract, Bone marro&lymphoid tissues

https://www.proteinatlas.org/ENSG00000060558-GNA15/cell

https://www.proteinatlas.org/ENSG00000060558-GNA15/pathology

https://www.proteinatlas.org/ENSG00000141404-GNAL/tissue

RNA exp_Brain

Protein exp_Brain, Lung, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000141404-GNAL/cell

https://www.proteinatlas.org/ENSG00000141404-GNAL/pathology

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

478 Activation, NRF2

479 Activation, NR1H4

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

2-heptanone results in increased activity of OLFR154 protein

[GNA15 protein results in increased susceptibility to 2-heptanone] which results in

decreased activity of OLFR154 protein

[GNAL protein results in increased susceptibility to 2-heptanone] which results in

increased activity of OLFR154 protein

GNA15 protein results in increased susceptibility to 2-heptanone

[GNA15 protein results in increased susceptibility to 2-heptanone] which results in

decreased activity of OLFR154 protein

GNAL protein results in increased susceptibility to 2-heptanone

327 Accumulation, Fatty acid Accumulation, Fatty acid

140 Decreased, HSD17B10 expression Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation Decreased, Mitochondrial fatty

acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

1136 Impaired recruitment , Population trajectory

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분4

피부 부식성/피부 자극성 : 구분2

sAOP\110-43-0.jpg

inhalation,

ingestion, skin

and/or eye

contact

Derek &

Vitic\Der

ek_110-

43-0_2-
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e.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

2-Methoxy-1-propanol 1589-47-5 Cat. III Cat. 5 COC(C)CO

인화성 액체 : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분1

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

2-Methoxy-1-propyl acetate 70657-70-4 Cat. IV Cat. 5 COC(C)COC(=O)C Atrophy

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-
Ma-Hock L, et al. Investigations on the subchronic toxicity of 2-methoxypropanol-1(acetate) in rats. Hum

Exp Toxicol. 2005 Feb;24(2):95-9.
Atrophy

AOP_200 Estrogen receptor activation leading to breast cancer

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

2-Methoxyethanol 109-86-4 Cat. II Cat. 6

Air samples from 7 different

companies that manufacture

wafers for the semiconductor

industry (approx 400 samples, 4-8

hour duration) were found to

have concentrations of 2-

methoxyethanol that ranged from

the limit of detection (0.03 ppm)

to 0.80 ppm, with a geometric

mean of 0.10 ppm(1). Sixty of 151

air samples (personal and area)

that were collected at 8 survey

sites had detectable levels of

glycol ethers(2). 2-Methoxyethanol

was detected in air samples from

the aerospace industry, fuel

distribution, and paper board

manufacturing; concentrations

ranged from =<0.02-1.06 ppm for

short-term sampling and =<0.20-

6.86 ppm for long-term

sampling(2).

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

COCCO
alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

CYP11A1

PRL

SCARB1

AKR1C3

AKT2

CHP1

CTTN

GSTP1

NR5A2

PTGFR

https://www.proteinatlas.org/ENSG00000140459-CYP11A1

https://www.proteinatlas.org/ENSG00000172179-PRL

https://www.proteinatlas.org/ENSG00000073060-SCARB1

https://www.proteinatlas.org/ENSG00000196139-AKR1C3

https://www.proteinatlas.org/ENSG00000105221-AKT2

https://www.proteinatlas.org/ENSG00000085733-CTTN

https://www.proteinatlas.org/ENSG00000084207-GSTP1

https://www.proteinatlas.org/ENSG00000116833-NR5A2

https://www.proteinatlas.org/ENSG00000122420-PTGFR

adrenal gland, placenta

pituitary gland

adrenal gland, liver,

placenta

blood, intestine

intestine, liver, pancreas

https://www.proteinatlas.org/ENSG00000140459-CYP11A1/tissue

RNA exp_Endocrine tissues, Female tissues

Protein exp_Endocrine tissues, Male tissues

https://www.proteinatlas.org/ENSG00000140459-CYP11A1/cell

https://www.proteinatlas.org/ENSG00000140459-CYP11A1/pathology

https://www.proteinatlas.org/ENSG00000172179-PRL/tissue

RNA exp_Endocrine tissues

Protein exp_Endocrine tissues

https://www.proteinatlas.org/ENSG00000172179-PRL/cell

https://www.proteinatlas.org/ENSG00000172179-PRL/pathology

https://www.proteinatlas.org/ENSG00000073060-SCARB1/tissue

RNA exp_Endocrine tissues

Protein exp_Endocrine tissues, Male tissues

https://www.proteinatlas.org/ENSG00000073060-SCARB1/cell

https://www.proteinatlas.org/ENSG00000073060-SCARB1/pathology

https://www.proteinatlas.org/ENSG00000196139-AKR1C3/tissue

RNA exp_Gastrointestinal tract, Blood

Protein exp_Gastrointestinal tract, Liver&gallbladder, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000196139-AKR1C3/cell

https://www.proteinatlas.org/ENSG00000196139-AKR1C3/pathology

https://www.proteinatlas.org/ENSG00000105221-AKT2/tissue

245 Activation, PXR/SXR

1181 Activation, Estrogen receptor

methyl cellosolve results in decreased expression of CYP11A1 mRNA

methyl cellosolve results in increased expression of CYP11A1 mRNA

methyl cellosolve results in increased expression of CYP11A1 protein

methyl cellosolve results in increased expression of PRL mRNA

methyl cellosolve results in increased expression of PRL protein

methyl cellosolve results in increased expression of SCARB1 mRNA

methyl cellosolve results in increased expression of SCARB1 protein

methyl cellosolve inhibits the reaction [Bromocriptine results in increased expression of

AKR1C3 mRNA]

methyl cellosolve results in decreased expression of AKR1C3 mRNA

methyl cellosolve results in increased expression of AKT2 mRNA

methyl cellosolve results in increased expression of CHP1 mRNA

methyl cellosolve results in increased expression of CTTN mRNA

methyl cellosolve results in increased expression of CTTN protein

methyl cellosolve results in increased expression of GSTP1 mRNA

methyl cellosolve results in increased expression of NR5A2 mRNA

methyl cellosolve results in decreased expression of PTGFR mRNA

methyl cellosolve results in increased expression of PTGFR mRNA

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

459 Increased, Liver Steatosis

1193 N/A, Breast Cancer

인화성 액체 : 구분3

급성 독성(흡입: 증기) : 구분4

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분2

Aplastic anemia

Encephalopathy, chronic solvent

Solvents, acute toxic effect

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\109-86-4.jpg

Eyes,

respiratory

system, central

nervous

system, blood,

kidneys,

reproductive

system,

hematopoietic

system

irritation eyes,

nose, throat;

headache,

drowsiness,

lassitude

(weakness,

exhaustion);

ataxia, tremor;

anemic pallor;

In Animals:

reproductive,

teratogenic

effects

Yuan X, et al. Finding maximal transcriptome differences between reprotoxic and non-reprotoxic phthalate

responses in rat testis. J Appl Toxicol. 2011 Jul;31(5):421-30.

Takei M, et al. Ethylene glycol monomethyl ether-induced toxicity is mediated through the inhibition of

flavoprotein dehydrogenase enzyme family. Toxicol Sci. 2010 Dec;118(2):643-52.

Starek A, et al. Hematological effects of four ethylene glycol monoalkyl ethers in short-term repeated

exposure in rats. Arch Toxicol. 2008 Feb;82(2):125-36.

El-Zein RA, et al. Exposure to ethylene glycol monomethyl ether: clinical and cytogenetic findings. Arch

Environ Health. 2002;57(4):371-6.

Saavedra-Ontiveros D, et al. [Industrial pollution due to organic solvents as a cause of teratogenesis].

Salud Publica Mex. 1996;38(1):3-12.

Holladay SD, et al. Fetal hematopoietic alterations after maternal exposure to ethylene glycol

monomethyl ether: prolymphoid cell targeting. Toxicol Appl Pharmacol. 1994 Nov;129(1):53-60.

Linder RE, et al. Endpoints of spermatotoxicity in the rat after short duration exposures to fourteen

reproductive toxicants. Reprod Toxicol. 1992;6(6):491-505.

Feuston MH, et al. Reproductive toxicity of 2-methoxyethanol applied dermally to occluded and

nonoccluded sites in male rats. Toxicol Appl Pharmacol. 1989 Aug;100(1):145-61.

Lee KP, et al. The ultrastructure and reversibility of testicular atrophy induced by ethylene glycol

monomethyl ether (EGME) in the rat. Toxicol Pathol. 1989;17(4 Pt 2):759-73.

Scott WJ JR, et al. Ventral duplication of the autopod: chemical induction by methoxyacetic acid in rat

embryos. Development. 1987 Jan;99(1):127-36.

Hobson DW, et al. A subchronic dermal exposure study of diethylene glycol monomethyl ether and

ethylene glycol monomethyl ether in the male guinea pig. Fundam Appl Toxicol. 1986 Feb;6(2):339-48.

Chapin RE, et al. Effects of ethylene glycol monomethyl ether (EGME) on mating performance and

epididymal sperm parameters in F344 rats. Fundam Appl Toxicol. 1985 Feb;5(1):182-9.

Creasy DM, et al. The morphological development of glycol ether-induced testicular atrophy in the rat.

Testicular Diseases

Hemolysis

Congenital Abnormalities | Prenatal Exposure Delayed Effects

Teratogenesis

Prenatal Exposure Delayed Effects

Drug-Related Side Effects and Adverse Reactions | Testicular Diseases

Oligospermia | Testicular Diseases

Atrophy

Abnormalities, Drug-Induced | Foot Deformities, Congenital

Anemia, Macrocytic | Atrophy | Lymphopenia

Asthenozoospermia | Fetal Resorption | Infertility, Male | Oligospermia

Testicular Diseases

Abnormalities, Drug-Induced | Fetal Resorption | Fetal Weight

Ataxia | Body Weight Changes | Congenital Abnormalities | Fetal Resorption | Fetal

Weight | Heart Septal Defects, Ventricular | Lethargy | Limb Deformities, Congenital

Cholecystitis

Prenatal Exposure Delayed Effects

Abnormalities, Drug-Induced | Fetal Resorption | Fetal Weight

84년생, 여

성 (다발성

경화증)

- 삼성전자(기흥)_반도체

- CMP, 세정, Metal, 포토, CVD, 식각, 검사/오퍼

레이터

2-Methylimidazole 693-98-1 Cat. I Cat. 7 Cc1ncc[nH]1 ARE agonist

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

발암성 : 구분2

sAOP\693-98-1.jpg

4,4'-bis(chloromethyl)-1,1'-biphenyl 1667-10-3 Cat. III Cat. 8 ClCc1ccc(cc1)c2ccc(CCl)cc2
심한 눈 손상성/눈 자극성 : 구분2

만성 수생환경 유해성 : 구분4
- carcinogenicity

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

4-Chloro-2-methylphenol 1570-64-5 Cat. II Cat. 7

Semiconductor Manufacturing

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Phenols ←

Cresols ← 4-chloro-2-cresol

Cc1cc(Cl)ccc1O

arene

benzene ring

phenol

alkanol

aryl chloride

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

-

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1181 Activation, Estrogen receptor

R10527   (S)-2-(4-chloro-2-methylphenoxy)propanoate,2-oxoglutarate:oxygen

oxidoreductase (pyruvate-forming); (S)-2-(4-Chloro-2-methylphenoxy)propanoate + 2-

Oxoglutarate + Oxygen <=> 4-Chloro-2-methylphenol + Pyruvate + Succinate + CO2

R10539   (R)-2-(4-chloro-2-methylphenoxy)propanoate,2-oxoglutarate:oxygen

oxidoreductase (pyruvate-forming); Mecoprop-P + 2-Oxoglutarate + Oxygen <=> 4-

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1182 Increase, Cell Proliferation (Epithelial Cells)

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

급성 독성(흡입: 분진/미스트) : 구분3

피부 부식성/피부 자극성 : 구분1

생식세포 변이원성 : 구분1B

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

Contact urticaria https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\1570-64-5.jpg
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Hepatotoxicity in mammal is PLAUSIBLE

Halobenzene

Mutagenicity in vitro in bacterium is INACTIVE

https://www.proteinatlas.org/ENSG00000131016-AKAP12
https://www.proteinatlas.org/ENSG00000131016-AKAP12
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AOP_36 Peroxisomal Fatty Acid  Beta-Oxidation Inhibition Leading to

Steatosis

AOP_107 Constitutive androstane receptor  activation leading to

hepatocellular adenomas and carcinomas in the mouse and  the rat

AOP_163 PPARgamma activation leading to  sarcomas in rats, mice, and

hamsters

AOP_187 Anticoagulant rodenticide  inhibition of vitamin K epoxide

reductase resulting coagulopathy and  hemorrhage

AOP_200 Estrogen receptor activation  leading to breast cancer

'19 자체과제 물질

9-Bromoanthracene 1564-64-3 Cat. II Cat. 8 OLED 발광체 제조용 중간체 Brc1c2ccccc2cc3ccccc13

arene

benzene ring

aryl bromide

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

231Decreased,PPAR-alphaactivation

232Decreased,PPAR-betaactivation

233Decreased,PPAR-gammaactivation

715 Activation, Constitutive  androstane receptor

1028 Activation of specific  nuclear receptors, PPAR-gamma activation

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1138Uncouplingofoxidativephosphorylation,ReducedabilitytogenerateATP

1169AnticoagulantrodenticideinterfereswithcarboxylationofGlaproteinsinbone,Impairmentof

post-translationalmodification(carboxylation)ofosteocalcin

1181 Activation, Estrogen  receptor

327Accumulation,FattyacidAccumulation,Fattyacid

140Decreased,HSD17B10expressionDecreased,HSD17B10expression

179Decreased,Mitochondrialfattyacidbeta-oxidationDecreased,Mitochondrialfattyacidbeta-

oxidation

8Decreased,3-hydroxyacyl-CoAdehydrogenasetype-2activity

1214AlteredgeneexpressionspecifictoCARactivation,Hepatocytes

716Increase,Mitogeniccellproliferation(hepatocytes)

774Increase,Preneoplasticfoci(hepatocytes)

1029Increased,adipogenesisIncreased,adipogenesis

1032Increased,secretionoflocalgrowthfactors

1033Increased,proliferationofmesenchymalcells

1034Increased,IGF-1(mouse)

1035Increased,Firbrosarcoma

459 Increased, Liver Steatosis

719 Increase,  Adenomas/carcinomas (hepatocellular)

　

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

Skin Irrit. 2 (66.67%)

Eye Irrit. 2 (66.67%)

STOT SE 3 (66.67%)

Muta. 2 (33.33%)

자료없음 https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\1564-64-3.jpg Mutagenicity

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Anthracene

Skin sensitisation in mammal is NON-

SENSITISER

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인 CC=O

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

https://www.proteinatlas.org/ENSG00000108821-COL1A1

https://www.proteinatlas.org/ENSG00000111275-ALDH2

https://www.proteinatlas.org/ENSG00000164692-COL1A2

https://www.proteinatlas.org/ENSG00000135346-CGA

https://www.proteinatlas.org/ENSG00000138798-EGF

https://www.proteinatlas.org/ENSG00000105329-TGFB1

https://www.proteinatlas.org/ENSG00000115414-FN1

https://www.proteinatlas.org/ENSG00000170345-FOS

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

liver

cervix, uterine

pituitary gland, placenta

kidney, pancreas, skeletal

muscle

ductus deferens, placenta

brain

https://www.proteinatlas.org/ENSG00000108821-COL1A1/tissue

RNA exp_Female tissues

Protein exp_Kidney&urinary bladder, Female tissues

https://www.proteinatlas.org/ENSG00000108821-COL1A1/cell

https://www.proteinatlas.org/ENSG00000108821-COL1A1/pathology

https://www.proteinatlas.org/ENSG00000111275-ALDH2/tissue

RNA exp_Liver&gallbladder

Protein exp_Endocrine tissues, Lung, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000111275-ALDH2/cell

https://www.proteinatlas.org/ENSG00000111275-ALDH2/pathology

https://www.proteinatlas.org/ENSG00000164692-COL1A2/tissue

RNA exp_Female tissues, Male tissues

Protein exp_Female tissues

https://www.proteinatlas.org/ENSG00000164692-COL1A2/cell

https://www.proteinatlas.org/ENSG00000164692-COL1A2/pathology

https://www.proteinatlas.org/ENSG00000135346-CGA/tissue

RNA exp_Endocrine tissues, Female tissues

Protein exp_Endocrine tissues, Female tissues

https://www.proteinatlas.org/ENSG00000135346-CGA/cell

https://www.proteinatlas.org/ENSG00000135346-CGA/pathology

https://www.proteinatlas.org/ENSG00000138798-EGF/tissue

715 Activation, Constitutive androstane receptor

Acetaldehyde affects the expression of COL1A1 mRNA

Acetaldehyde promotes the reaction [ADIPOQ protein results in decreased expression of

COL1A1 mRNA]

Acetaldehyde promotes the reaction [CEBPB protein binds to COL1A1 enhancer]

Acetaldehyde promotes the reaction [CEBPB protein binds to COL1A1 promoter]

[Acetaldehyde promotes the reaction [CEBPB protein binds to COL1A1 promoter]] which

results in increased expression of COL1A1 mRNA

COL1A1 Acetaldehyde results in increased expression of COL1A1 mRNA

COL1A1 Acetaldehyde results in increased expression of COL1A1 protein

[Acetaldehyde results in increased phosphorylation of and results in decreased activity of

PPARG protein] which results in increased expression of COL1A1 protein

CAT protein inhibits the reaction [Acetaldehyde results in increased expression of COL1A1

mRNA]

Acetaldehyde results in decreased expression of ALDH2 protein

ALDH2 gene polymorphism affects the oxidation of Acetaldehyde

ALDH2 gene polymorphism affects the susceptibility to Acetaldehyde

ALDH2 gene polymorphism results in decreased metabolism of Acetaldehyde

ALDH2 protein affects the susceptibility to Acetaldehyde

ALDH2 protein mutant form results in decreased metabolism of Acetaldehyde

ALDH2 protein polymorphism affects the metabolism of Acetaldehyde

ALDH2 protein polymorphism results in decreased metabolism of Acetaldehyde

ALDH2 protein results in decreased susceptibility to Acetaldehyde

ALDH2 protein results in increased chemical synthesis of Acetaldehyde

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

인화성 액체 : 구분1

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

Stomach Neoplasms

Tachycardia

[in animals: nasal cancer / potential

occupationaal carcinogen]

sAOP\75-07-0.jpg

Eyes, skin,

respiratory

system,

kidneys, central

nervous

system,

reproductive

system

irritation eyes,

nose, throat;

eye, skin burns;
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cough; central

nervous system

depression;

delayed

pulmonary

edema; In

Animals:

kidney,
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teratogenic

effects;

[potential
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carcinogenicity in mammal is PLAUSIBLE

Chromosome damage in vitro in mammal is

PROBABLE

precursor

INACTIVE

PLAUSIBLE

precursor

mammal is PLAUSIBLE

precursor

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats
Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

Flam. Liq. 1 (100%)

Acute Tox. 4 (64.56%)

Acute Tox. 3 (14.59%)

Skin Sens. 1 (14.59%)

Eye Irrit. 2 (100%)

STOT SE 3 (98.94%)

Muta. 2 (11.15%)

Carc. 2 (10.52%)

Carc. 2 (89.48%)

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

Stomach Neoplasms

Tachycardia

[in animals: nasal cancer / potential

occupationaal carcinogen]

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde

carbonyl

ketone or aldehyde

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ketone : Skin sensitization, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

Stomach Neoplasms

Tachycardia

[in animals: nasal cancer / potential

occupationaal carcinogen]

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

AOP_200 Estrogen receptor activation leading to breast cancer Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ketone : Skin sensitization, Reactive,

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1193 N/A, Breast Cancer

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

327 Accumulation, Fatty acid

140 Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

459 Increased, Liver Steatosis

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

Stomach Neoplasms

Tachycardia

[in animals: nasal cancer / potential

occupationaal carcinogen]

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Acetaldehyde 75-07-0 Cat. I Cat. 5 몰드공정, 칩 조립라인

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ketone : Skin sensitization, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
Acetaldehyde 75-07-0 Cat. I Cat. 5

칩 조립라인

몰드공정 등

Chemicals ← Organic Chemicals

← Aldehydes ← Acetaldehyde

aldehyde

carbonyl

ketone

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

COL1A1

ALDH2

COL1A2

CGA

EGF

TGFB1

FN1

FOS

MAPK1

MAPK3

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility

Asthma

Carcinoma

Cardiomyopathy, Alcoholic

Fatty Liver, Alcoholic

Heart Diseases

Hypotension

Intestinal Neoplasms

Lung Neoplasms

Mammary Neoplasms, Animal

Necrosis

Nervous System Malformations

Neuroectodermal Tumors, Primitive

Poisoning

Rhinitis

Stomach Neoplasms

Tachycardia

[in animals: nasal cancer / potential

occupationaal carcinogen]

https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg

inhalation,

ingestion, skin

and/or eye

contact

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Acetic acid 64-19-7 Cat. II Cat. 3

세척, 습식식각, 에칭(습식, 액체)

웨이퍼 가공라인

세척(확산 등), 습식식각

Chemicals ← Organic Chemicals

← Carboxylic Acids ← Acids,

Acyclic ← Acetates ← Acetic Acid

CC(=O)O
carbonyl

carboxylic acid

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

carboxylic acid : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable, toxic

TNF

IL1B

PTGS2

CASP3

MPO

RELA

CAT

PCNA

IL6

NFKBIA

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000005381-MPO

https://www.proteinatlas.org/ENSG00000173039-RELA

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000132646-PCNA

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000100906-NFKBIA

bone marrow, lymphoid

tissue

bone marrow, lymphoid

tissue

bone marrow

blood, liver

lymphoid tissue

adipose tissue, lymphoid

tissue

bone marrrow

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000073756-PTGS2/tissue

RNA exp_Male tissues

Protein exp_Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000073756-PTGS2/cell

https://www.proteinatlas.org/ENSG00000073756-PTGS2/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Female tissues, Bone marrow & lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney & urinary bladder, Male tissues, Female

tissues, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000005381-MPO/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Bone marrow&lymphoid tissues

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

Acetic Acid results in increased expression of and results in increased secretion of TNF

protein

Acetic Acid results in increased expression of TNF

Acetic Acid results in increased expression of TNF protein

Aspirin promotes the reaction [Acetic Acid results in increased expression of TNF protein]

cavidine inhibits the reaction [Acetic Acid results in increased expression of and results in

increased secretion of TNF protein]

Cyclosporine inhibits the reaction [Thioctic Acid inhibits the reaction [Acetic Acid results in

increased expression of TNF protein]]

huperzine A inhibits the reaction [Acetic Acid results in increased expression of TNF

protein]

Indomethacin promotes the reaction [Acetic Acid results in increased expression of TNF

protein]

Mesalamine inhibits the reaction [Acetic Acid results in increased expression of TNF

protein]

N-(2-cyclohexyloxy-4-nitrophenyl)methanesulfonamide promotes the reaction [Acetic Acid

results in increased expression of TNF protein]

Olmesartan Medoxomil inhibits the reaction [Acetic Acid results in increased expression of

TNF protein]

Plant Extracts inhibits the reaction [Acetic Acid results in increased expression of TNF

protein]

327 Accumulation, Fatty acid Accumulation, Fatty acid

140 Decreased, HSD17B10 expression Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation Decreased, Mitochondrial fatty

acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

860 Decreased, Mitochondrial Fatty Acid Beta Oxidation

859 Decreased, Peroxisomal Fatty Acid Beta Oxidation of Fatty Acids

451 Inhibition, Mitochondrial fatty acid beta-oxidation

460 Increased, Fatty acid uptake

1096 Increased, blood uric acid concentration

1285 Up Regulation, Unsaturated fatty acid

1305 Increase, cytosolic fatty acid

1312 Induction, fatty acid beta-oxidation

1313 Decrease, cytosolic fatty acid

1424 Reduced, fatty acid beta oxidation

1490 Inhibition, Fatty Acid Beta Oxidation

1528 Fatty Acid Beta Oxidation, Decreased

1641 Decreased retinoic acid (RA) synthesis

459 Increased, Liver Steatosis

인화성 액체 : 구분3

금속부식성 물질 : 구분1

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

Asthma, occupationaal sAOP\64-19-7.jpg

irritation eyes,

skin, nose,

throat; eye,

skin burns; skin

sensitization;

dental erosion;

black skin,

hyperkeratosis;

conjunctivitis,

lacrimation

(discharge of

tears);

pharyngeal

edema, chronic

bronchitis

Arafa EA, et al. Gliclazide attenuates acetic acid-induced colitis via the modulation of PPARγ, NF-κB and

MAPK signaling pathways. Toxicol Appl Pharmacol. 2020 Mar 15;391:114919.

Dangana EO, et al. Sodium acetate protects against nicotine-induced excess hepatic lipid in male rats by

suppressing xanthine oxidase activity. Chem Biol Interact. 2020 Jan 25;316:108929.

de Souza Sampaio R, et al. Antinociceptive activity of the Psidium brownianum Mart ex DC. leaf essential

oil in mice. Food Chem Toxicol. 2020 Jan;135:111053.

Takai A, et al. Fructo-oligosaccharides ameliorate steatohepatitis, visceral adiposity, and associated

chronic inflammation via increased production of short-chain fatty acids in a mouse model of non-

alcoholic steatohepatitis. BMC Gastroenterol. 2020 Feb 27;20(1):46.

Zhao F, et al. A sea cucumber (Holothuria leucospilota) polysaccharide improves the gut microbiome to

alleviate the symptoms of type 2 diabetes mellitus in Goto-Kakizaki rats. Food Chem Toxicol. 2020

Jan;135:110886.

da Silva LM, et al. Hesperidin, a citrus flavanone glycoside, accelerates the gastric healing process of

acetic acid-induced ulcer in rats. Chem Biol Interact. 2019 Aug 1;308:45-50.

Saber S, et al. Olmesartan ameliorates chemically-induced ulcerative colitis in rats via modulating NFκB

and Nrf-2/HO-1 signaling crosstalk. Toxicol Appl Pharmacol. 2019 Feb 1;364:120-132.

Soliman NA, et al. The possible ameliorative effect of simvastatin versus sulfasalazine on acetic acid

induced ulcerative colitis in adult rats. Chem Biol Interact. 2019 Jan 25;298:57-65.

Abd-Elhakim YM, et al. Sodium Acetate, Sodium Acid Pyrophosphate, and Citric Acid Impacts on Isolated

Peripheral Lymphocyte Viability, Proliferation, and DNA Damage. J Biochem Mol Toxicol. 2018

Aug;32(8):e22171.

Almeer RS, et al. Ziziphus spina-christi fruit extract suppresses oxidative stress and p38 MAPK expression

in ulcerative colitis in rats via induction of Nrf2 and HO-1 expression. Food Chem Toxicol. 2018

May;115:49-62.

Sandes SMS, et al. Evidence for the involvement of TNF-α, IL-1β and IL-10 in the antinociceptive and anti-

Colitis, Ulcerative | Weight Loss

Hyperglycemia | Hyperinsulinism | Insulin Resistance | Weight Loss

Nociceptive Pain

Chemical and Drug Induced Liver Injury | Fatty Liver | Hepatomegaly |

Hyperglycemia | Obesity

Diabetes Mellitus, Type 2 | Dysbiosis | Glucose Intolerance | Hyperglycemia

Disease Models, Animal | Peptic Ulcer

Disease Models, Animal | Edema | Hemorrhage

Diarrhea | Disease Models, Animal

Chromosome Breakage

Inflammation

Abdominal Pain | Pain | Pleurisy

Stomach Ulcer

Inflammation | Non-alcoholic Fatty Liver Disease

Hyperalgesia | Pain | Pain, Postoperative

Cardiomyopathies | Diarrhea | Drug-Related Side Effects and Adverse Reactions |

Dyspnea | Edema | Gait Disorders, Neurologic | Inflammation | Lethargy |

Neurotoxicity Syndromes | Pain | Seizures | Sialorrhea | Vomiting

Cholestasis, Extrahepatic | Disease Models, Animal | Edema | Inflammation |

Necrosis

Diarrhea | Weight Loss

Cardiotoxicity | Chemical and Drug Induced Liver Injury | Hypotension | Ventricular

Dysfunction, Left

Hepatolenticular Degeneration

Arthritis | Colitis | Edema | Gastritis | Inflammation | Pain

78년생, 남

성

재생불량

성빈혈,

사망)

- 삼성전자(화성)_반도체

- 클린/엔지니어

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Acetone 67-64-1 Cat. III Cat. 2

공정 전반, 몰드공정, 웨이퍼 가공라

인, 인쇄공정, 칩 접착, 칩 조립라인

Chemicals ← Organic Chemicals

← Ketones ← Acetone

CC(=O)C

carbonyl

ketone

aldehyde

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

ketone : Skin sensitization, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

CYP2E1

GSTZ1

CAT

NQO1

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000100577-GSTZ1

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000181019-NQO1

liver

liver

blood, liver

stomach

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000100577-GSTZ1/tissue

RNA exp_Liver&gallbladder

Protein exp_Endocrine tissues, Gastrointestinal tract, Liver&gallbladder, Pancreas, Male

tissues, Female tissues

https://www.proteinatlas.org/ENSG00000100577-GSTZ1/cell

https://www.proteinatlas.org/ENSG00000100577-GSTZ1/pathology

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder, Blood

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000181019-NQO1/tissue

RNA exp_Gastrointestinal tract, Female tissues

Protein exp_Gastrointestinal tract, Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000181019-NQO1/cell

https://www.proteinatlas.org/ENSG00000181019-NQO1/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1,2-dichloroethylene inhibits the reaction [Acetone results in increased activity of CYP2E1

protein]

[Acetone co-treated with ciprofibrate] results in increased expression of CYP2E1 protein

[Acetone co-treated with Methylcholanthrene] results in decreased expression of CYP2E1

mRNA

[Acetone co-treated with Methylcholanthrene] results in decreased expression of CYP2E1

protein

[Acetone co-treated with Methylcholanthrene] results in increased activity of CYP2E1

protein

[Acetone co-treated with Methylcholanthrene] results in increased expression of CYP2E1

protein

Acetone promotes the reaction [2-xylene results in increased expression of CYP2E1

protein]

Acetone promotes the reaction [CYP2E1 protein results in increased hydroxylation of 4-

nitrophenol]

Acetone promotes the reaction [Toluene results in increased expression of CYP2E1

protein]

Acetone results in increased activity of CYP2E1 protein

[Acetone results in increased activity of CYP2E1 protein] which results in increased

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

인화성 액체 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

흡인 유해성 : 구분2

Encephalopathy, chronic solvent

Solvents, acute toxic effect
sAOP\67-64-1.jpg

irritation eyes,

nose, throat;

headache,

dizziness,

central nervous

system

depression;

dermatitis

Eyes, skin,

respiratory

system, central

nervous system
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He J, et al. Prolonged exposure to low-dose microcystin induces nonalcoholic steatohepatitis in mice: a
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Jiménez-Garza O, et al. Promoter methylation status in genes related with inflammation, nitrosative stress

and xenobiotic metabolism in low-level benzene exposure: Searching for biomarkers of oncogenesis.

Food Chem Toxicol. 2017 Nov;109(Pt 1):669-676.

Liu S, et al. Arsenic induces diabetic effects through beta-cell dysfunction and increased gluconeogenesis

in mice. Sci Rep. 2014;4:6894.

Ogawa Y, et al. Effect of essential oils, such as raspberry ketone and its derivatives, on antiandrogenic

activity based on in vitro reporter gene assay. Bioorg Med Chem Lett. 2010 Apr 1;20(7):2111-4.

Saitoh C, et al. Comparison of voiding function and nociceptive behavior in two rat models of cystitis

induced by cyclophosphamide or acetone. Neurourol Urodyn. 2010 Mar;29(3):501-5.

Suhua W, et al. Induction or inhibition of cytochrome P450 2E1 modifies the acute toxicity of acrylonitrile
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Boadas-Vaello P, et al. Allylnitrile metabolism by CYP2E1 and other CYPs leads to distinct lethal and
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Inoue O, et al. Methyl ethyl ketone blocks status epilepticus induced by lithium-pilocarpine in rats. Br J

Pharmacol. 2009 Oct;158(3):872-8.

Sartori A, et al. Aminoacetone, a putative endogenous source of methylglyoxal, causes oxidative stress
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Pruritus

Sleep Apnea, Obstructive

Inflammation | Non-alcoholic Fatty Liver Disease

Fatty Liver | Glucose Intolerance | Insulin Resistance

Cystitis | Urination Disorders

Seizures

Drug-Related Side Effects and Adverse Reactions | Vestibular Diseases

Nerve Degeneration | Seizures | Status Epilepticus

Diabetes Mellitus

PULMONARY FUNCTION

Cranial Nerve Diseases

Amino Acid Metabolism, Inborn Errors | Cri-du-Chat Syndrome | Diabetes Mellitus

Neoplasms, Experimental | Papilloma | Skin Neoplasms

The bloodstream absorbs acetone rapidly and completely from the lungs and stomach. The bloodstream can also absorb acetone from the skin, but less

rapidly than from the lungs and stomach. Blood carries acetone to all body organs, but it does not stay there very long.

The liver breaks down acetone to chemicals that are not harmful. The body uses these chemical to make glucose (sugar) and fats that make energy for

normal body functions. The breakdown of sugar for energy makes carbon dioxide that leaves your body in the air you breathe out. These are normal

processes in the body.

Not all the acetone that enters your body from outside sources is broken down. The amount that is not broken down leaves your body mostly in the air

that you breathe out. You also breathe out more carbon dioxide than normal if you are exposed to acetone from sources outside the body because

more carbon dioxide is made from the extra acetone.

Only a small amount of acetone that is not broken down leaves the body in the urine. The acetone that is not used to make sugar leaves your body

within a few days in the air you breathe out and in the urine. The amount of acetone that enters and leaves your body depends on how much you're

exposed to and for how long. The higher the level of acetone and the longer that you are exposed will cause acetone to leave your body more slowly,

but almost all the acetone will leave your body within 3 days after your exposure stops. If you exercise or work while exposed to acetone in air, more will

enter your lungs because you breathe faster and more deeply during exercise.

Derek &

Vitic\Der

ek_67-64-

1_Acetone

.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Acetonitrile 75-05-8 Cat. II Cat. 6 CC#N

R02708   4-hydroxyphenylacetonitrile,[reduced NADPH-hemoprotein reductase]:oxygen

oxidoreductase; 4-Hydroxyphenylacetonitrile + Oxygen + [Reduced NADPH---

hemoprotein reductase] <=> (S)-4-Hydroxymandelonitrile + [Oxidized NADPH---

hemoprotein reductase] + H2O

R03093   3-Indoleacetonitrile aminohydrolase; 3-Indoleacetonitrile + 2 H2O <=> Indole-

3-acetate + Ammonia

R04020   Indole-3-acetamide hydro-lyase; (Indol-3-yl)acetamide <=> 3-Indoleacetonitrile

+ H2O

R04093   3-Indoleacetaldoxime hydro-lyase; Indole-3-acetaldehyde oxime <=> 3-

Indoleacetonitrile + H2O

R04094   Thioglucoside glucohydrolase; Glucobrassicin + H2O <=> 3-Indoleacetonitrile +

D-Glucose + Sulfate + Sulfur

R04140   4-Chlorophenylacetonitrile aminohydrolase; 4-Chlorophenylacetonitrile + 2 H2O

<=> 4-Chlorophenylacetate + Ammonia

R04306   (Z)-4-Hydroxyphenylacetaldehyde oxime <=> 4-Hydroxyphenylacetonitrile +

H2O

R07638   (Z)-phenylacetaldehyde-oxime hydro-lyase; (Z)-Phenylacetaldehyde oxime <=>

Phenylacetonitrile + H2O

R07854   2-phenylacetamide hydro-lyase (nitrile-forming); Phenylacetonitrile + H2O <=>

2-Phenylacetamide

R07855   phenylacetonitrile aminohydrolase; Phenylacetonitrile + 2 H2O <=> Phenylacetic

acid + Ammonia

R11733   phenylacetonitrile,[reduced NADPH---hemoprotein reductase]:oxygen

oxidoreductase [(R)-mandelonitrile-forming]; Phenylacetonitrile + [Reduced NADPH---

hemoprotein reductase] + Oxygen <=> Mandelonitrile + [Oxidized NADPH---

Acidosis | Hypotension | Hypoxia | Poisoning | Tachycardia

인화성 액체 : 구분2

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-
Zavotsky KE, et al. A 52-year-old acyanotic man with severe hypoxia and profound metabolic acidosis

following an industry chemical exposure. J Emerg Nurs. 2004 Apr;30(2):113-6.
Acidosis | Hypotension | Hypoxia | Poisoning | Tachycardia

Acetylene 74-86-2 Cat. IV Cat. 6 C#C

R00218   acetylenedicarboxylate carboxy-lyase (pyruvate-forming); Acetylenedicarboxylate

+ H2O <=> Pyruvate + CO2

R04177   2-Hydroxyethylenedicarboxylate hydro-lyase; 2-Hydroxyethylenedicarboxylate

<=> Acetylenedicarboxylate + H2O

인화성 가스 : 구분1

고압가스 : 용해가스

특정표적장기 독성(1회 노출) : 구분3(마취작용)

-

ACRYLIC RESINS (MONOMERS) 9003-01-4 Cat. VI Cat. 8
Polymer Class:Polyacrylic;

(C3H4O2)n

Skin Corr. 1 (20.3%)

Skin Irrit. 2 (41.82%)

Eye Irrit. 2 (55.3%)

STOT SE 3 (34.09%)

Muta. 1B (19.09%)

Carc. 1A (19.09%)

자료없음 -

AOP Links: 187 Anticoagulant rodenticide inhibition of vitamin K epoxide

reductase resulting coagulopathy and hemorrhage
alpha-methyl styrene 98-83-9

a chemical intermediate used in

the manufacture of plasticizers,

resins and polymers

CC(=C)c1ccccc1

arene

benzene ring

alkene

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

alkene : Genotoxic carcinogenicity,

mutagenicity, Skin sensitization, Acute

Aquatic Toxicity, Potential electrophilic

agents

-

MIE 1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

MIE 1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

MIE 1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in

bone, Impairment of post-translational modification (carboxylation) of osteocalcin

KE 1122 Under carboxylated clotting factors will not assemble on cell surfaces to

form clot, Failure of secondary hemostasis

KE 1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

KE 1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X,

Under carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

KE 1132 Blood loss and development of anemia, Impaired oxygen delivery and

nutrient delivery to tissue, impaired carbon dioxide and waste product removal

KE 1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting

factors

KE 1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

KE 1151 Osteoporosis and vascular calcification, Bone deterioration

AO 1136 Impaired recruitment , Population trajectory

인화성 액체 : 구분3

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

흡인 유해성 : 구분1

만성 수생환경 유해성 : 구분2

inhalation,

ingestion, skin

and/or eye

contact

Eyes, skin,

respiratory

system,

central

nervous

system

Aluminum 7429-90-5 Cat. IV Cat. 4 [Al]

Heart Defects, Congenital

Cardiovascular Diseases

Chemical and Drug Induced Liver Injury

Cardiovascular Diseases | Respiratory Tract Diseases

물반응성 물질 및 혼합물 : 구분2

특정표적장기 독성(반복 노출) : 구분2

만성 수생환경 유해성 : 구분1

-

Deyssenroth MA, et al. Intrauterine multi-metal exposure is associated with reduced fetal growth through

modulation of the placental gene network. Environ Int. 2018 Nov;120:373-381.

Hussien HM, et al. Neuroprotective effect of berberine against environmental heavy metals-induced

neurotoxicity and Alzheimer''s-like disease in rats. Food Chem Toxicol. 2018 Jan;111:432-444.

Kahl VFS, et al. occupationaal Exposure to Pesticides in Tobacco Fields: The Integrated Evaluation of

Nutritional Intake and Susceptibility on Genomic and Epigenetic Instability. Oxid Med Cell Longev.

2018;2018:7017423.

Liu Z, et al. The effects of lead and aluminum exposure on congenital heart disease and the mechanism of

oxidative stress. Reprod Toxicol. 2018 Oct;81:93-98.

Ye D, et al. Estimating Acute Cardiovascular Effects of Ambient PM Metals. Environ Health Perspect. 2018

Feb 15;126(2):027007.

Crépeaux G, et al. Non-linear dose-response of aluminium hydroxide adjuvant particles: Selective low

dose neurotoxicity. Toxicology. 2017 Jan 15;375:48-57.

Yuan Y, et al. Plasma Metal Concentrations and Incident Coronary Heart Disease in Chinese Adults: The

Dongfeng-Tongji Cohort. Environ Health Perspect. 2017 Oct 19;125(10):107007.

Alves JS, et al. Investigation of potential biomarkers for the early diagnosis of cellular stability after the

exposure of agricultural workers to pesticides. An Acad Bras Cienc. 2016 Mar;88(1):349-60.

Bergamo P, et al. Human semen as an early, sensitive biomarker of highly polluted living environment in

healthy men: A pilot biomonitoring study on trace elements in blood and semen and their relationship

with sperm quality and RedOx status. Reprod Toxicol. 2016 Dec;66:1-9.

Dai L, et al. Fine particles, genetic pathways, and markers of inflammation and endothelial dysfunction:

Analysis on particulate species and sources. J Expo Sci Environ Epidemiol. 2016 Jun;26(4):415-21.

Liu B, et al. Association of urinary metals levels with type 2 diabetes risk in coke oven workers. Environ

Pollut. 2016 Mar;210:1-8.

Mai S, et al. 5-lipoxygenase activation is involved in the mechanisms of chronic hepatic injury in a rat
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Organophosphate Poisoning

Chromosome Breakage

Inflammation | Vascular Diseases

Diabetes Mellitus, Type 2 | Hyperglycemia

Chemical and Drug Induced Liver Injury

Cardiovascular Diseases | Respiratory Tract Diseases

Osteoporosis
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Cognition Disorders | Memory Disorders | Nerve Degeneration

Autism Spectrum Disorder

Memory Disorders

Alzheimer Disease | Nerve Degeneration | Parkinson Disease

This section looks at studies concerning potential health effects in animal and human studies.

Workers Inhalation : Workers who breathe large amounts of aluminum dusts can have lung problems, such as coughing or changes that show up in chest

X-rays. The use of breathing masks and controls on the levels of dust in factories have largely eliminated this problem. Some workers who breathe

aluminum-containing dusts or aluminum fumes have decreased performance in some tests that measure functions of the nervous system.

Humans Oral : Oral exposure to aluminum is usually not harmful. Some studies show that people exposed to high levels of aluminum may develop

Alzheimer’s disease, but other studies have not found this to be true. We do not know for certain that aluminum causes Alzheimer’s disease.

Some people who have kidney disease store a lot of aluminum in their bodies. The kidney disease causes less aluminum to be removed from the body

in the urine. Sometimes, these people developed bone or brain diseases that doctors think were caused by the excess aluminum.

Although aluminum-containing over the counter oral products are considered safe in healthy individuals at recommended doses, some adverse effects

have been observed following long-term use in some individuals.

Laboratory animals Inhalation : Lung effects have been observed in animals exposed to aluminum dust. Scientists do not know if these effects are due to

the aluminum or to the animals breathing in a lot of dust.

Oral : Studies in animals show that the nervous system is a sensitive target of aluminum toxicity. Obvious signs of damage were not seen in animals after

high oral doses of aluminum. However, the animals did not perform as well in tests that measured the strength of their grip or how much they moved

around.

Aluminum nitride 24304-00-5 Cat. IV Cat. 8 N#[Al]

급성 독성(흡입: 분진/미스트) : 구분4

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

-
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Aluminum phosphide 20859-73-8 Cat. II Cat. 6 [Al]#P

Agricultural Workers' Diseases | Depressive Disorder

Chemical and Drug Induced Liver Injury

Death, Sudden | Heart Failure | Pulmonary Edema

Cardiomyopathies

Respiratory Sounds

Bradycardia | Cardiovascular Abnormalities | Death | Hypotension | Tachycardia

Death | Hyperglycemia | Hypoglycemia

Hemolysis | Jaundice | Poisoning

Arrhythmias, Cardiac | Cyanosis | Death | Dyspnea | Hypotension | Nausea | Pulmonary

Edema | Shock | Vomiting

Arrhythmias, Cardiac | Cyanosis | Death | Dyspnea | Hypotension | Nausea | Pulmonary

Edema | Shock | Vomiting

물반응성 물질 및 혼합물 : 구분1

급성 독성(경구) : 구분2

급성 독성(경피) : 구분3

급성 독성(흡입: 가스) : 구분1

급성 독성(흡입: 분진/미스트) : 구분1

급성 수생환경 유해성 : 구분1

-
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Mittra S, et al. Cholinesterase inhibition by aluminium phosphide poisoning in rats and effects of atropine
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Agricultural Workers' Diseases | Depressive Disorder

Chemical and Drug Induced Liver Injury

Death, Sudden | Heart Failure | Pulmonary Edema

Death | Hyperglycemia

Cardiomyopathies

Respiratory Sounds

Bradycardia | Cardiovascular Abnormalities | Death | Hypotension | Tachycardia

Death | Hyperglycemia | Hypoglycemia

Hemolysis | Jaundice | Poisoning

Arrhythmias, Cardiac | Cyanosis | Death | Dyspnea | Hypotension | Nausea |

Pulmonary Edema | Shock | Vomiting

Arrhythmias, Cardiac | Cyanosis | Death | Dyspnea | Hypotension | Nausea |

Pulmonary Edema | Shock | Vomiting

Aluminum tris(8-hydroxyquinoline) 2085-33-8 Cat. VI Cat. 8
O([Al](Oc1cccc2cccnc12)Oc3cc

cc4cccnc34)c5cccc6cccnc56
자료없음 -

Ammonia 7664-41-7 Cat. II Cat. 5 N

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Ammonia&page=1

Chemical and Drug Induced Liver Injury | Weight Loss

Gastritis

Acidosis

Brain Edema

Hepatic Encephalopathy

Acidosis

Brain Edema | Hyperemia

Brain Diseases, Metabolic | Hyperammonemia | Status Epilepticus

Dermatitis, Allergic Contact

인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분3

66 Modulation of Adult Leydig Cell

Function Subsequent Glucocorticoid

Activation in the Fetal Testis

187 Anticoagulant rodenticide inhibition

of vitamin K epoxide reductase resulting

coagulopathy and hemorrhage

200 Estrogen receptor activation leading

to breast cancer

294 Increased reactive oxygen and

nitrogen species (RONS) leading to

increased risk of breast cancer

Key Event: 1351 Activated, NMDA

receptor
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Ornithine Carbamoyltransferase Deficiency Disease

Dermatitis, Allergic Contact

One way to learn whether a chemical will harm people is to determine how the body absorbs, uses, and releases the chemical. For some chemicals,

animal testing may be necessary. Animal testing may also help identify health effects such as cancer or birth defects. Without laboratory animals, scientists

would lose a basic method for getting information needed to make wise decisions that protect public health. Scientists have the responsibility to treat

research animals with care and compassion. Scientists must comply with strict animal care guidelines because laws today protect the welfare of research

animals.

Ammonia is a corrosive substance and the main toxic effects are restricted to the sites of direct contact with ammonia (i.e., skin, eyes, respiratory tract,

mouth, and digestive tract). For example, if you spilled a bottle of concentrated ammonia on the floor, you would smell a strong ammonia odor; you

might cough, and your eyes might water because of irritation. If you were exposed to very high levels of ammonia, you would experience more harmful

effects. For example, if you walked into a dense cloud of ammonia or if your skin comes in contact with concentrated ammonia, your skin, eyes, throat, or

lungs may be severely burned. These burns might be serious enough to cause permanent blindness, lung disease, or death. Likewise, if you accidentally

ate or drank concentrated ammonia, you might experience burns in your mouth, throat, and stomach. There is no evidence that ammonia causes cancer.

Ammonia has not been classified for carcinogenic effects by EPA, the Department of Health and Human Services (DHHS), or the International Agency for

Research on Cancer (IARC). Ammonia can also have beneficial effects, such as when it is used as a smelling salt. Certain ammonium salts have long been

used in veterinary and human medicine.

- 2013.7/2014.10

- 2015.8/2017.11

Ammonium fluoride 12125-01-8 Cat. II Cat. 7 [NH4+].[F-]

급성 독성(경구) : 구분3

급성 독성(흡입: 분진/미스트) : 구분3

심한 눈 손상성/눈 자극성 : 구분2

-

Ammonium persulfate 7727-54-0 Cat. II Cat. 3
[NH4+].[NH4+].[O-

]S(=O)(=O)OOS(=O)(=O)[O-]
Increase, ammonium (NH4+) P53_BLA

산화성 고체 : 구분3

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

호흡기 과민성 : 구분1

피부 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분1
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Anatase 1317-70-0 Cat. I Cat. 8 O=[Ti]=O 발암성 : 구분2 -

Antimony 7440-36-0 Cat. VI Cat. 6 [Sb]
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The inhalation, oral, and dermal exposure studies in humans and animals suggest several sensitive targets of antimony toxicity:

• Respiratory Endpoints: Antimony is presumed to cause respiratory effects following inhalation exposure based on low evidence in workers exposed to

antimony oxides and a high level of evidence in several animal species exposed to antimony trioxide, antimony trisulfide, and antimony ore. The

respiratory effects include irritation of epiglottis epithelium, increases in the number of alveolar/bronchiolar macrophages, decreases in lung clearance,

and lung interstitial

fibrosis.

• Cardiovascular Endpoints: Antimony is suspected to cause myocardial damage and EKG alterations based on inadequate evidence in an inhalation

occupational exposure study and low evidence in inhalation and oral exposure studies in animals. This hazard identification conclusion is supported by

numerous reports of cardiovascular effects in patients administered antimony compounds for the treatment of leishmaniasis and injection studies in

animals.

• Gastrointestinal Endpoints: Antimony is presumed to cause gastrointestinal tract irritation based on inadequate evidence in human studies and high

evidence in animal studies. Observed gastrointestinal effects include nausea and vomiting and forestomach ulceration.

• Serum Glucose Endpoints: Antimony is suspected to cause decreases in serum glucose levels based on high evidence from two animal oral exposure

studies, supported by an animal intramuscular exposure study; human data are lacking.

• Developmental Endpoints : Antimony is suspected to cause developmental effects based on inadequate evidence in humans and high evidence in a

small number of animal studies.

Developmental effects observed in laboratory animals included decreases in pup growth and alterations in vasomotor reactivity in pups.

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Antimony trichloride 10025-91-9 Cat. I Cat. 8

Semiconductor Manufacturing

Chemicals ← Inorganic Chemicals

← Chlorine Compounds ←

Hydrochloric Acid ← Chlorides ←

antimony trichloride

Cl[Sb](Cl)Cl - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

https://www.proteinatlas.org/ENSG00000096717-SIRT1

https://www.proteinatlas.org/ENSG00000167986-DDB1

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000136936-XPA

brain

https://www.proteinatlas.org/ENSG00000096717-SIRT1/tissue

RNA exp_Endocrine tissues, Gastrointestinal tract, Kidney&urinary bladder, Male tissues,

Female tissues, Muscle tissues, Adipose&soft tissue, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Male tissues, Female tissues, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000096717-SIRT1/cell

https://www.proteinatlas.org/ENSG00000096717-SIRT1/pathology

https://www.proteinatlas.org/ENSG00000167986-DDB1/tissue

RNA exp_Endocrine tissues, Female tissues, Muscle tissues

Protein exp_Brain, Endocrine tissues, Proximal digestive tract, Gastrointestinal tract,

Liver&gallbladder, Kidney&urinary bladder, Male tissues, Female tissues, Muscle tissues, Bone

marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000167986-DDB1/cell

https://www.proteinatlas.org/ENSG00000167986-DDB1/pathology

https://www.proteinatlas.org/ENSG00000100030-MAPK1/tissue

RNA exp_Brain

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary

baldder, Male tissues, Female tissues, Adipose&soft tissue, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100030-MAPK1/cell

https://www.proteinatlas.org/ENSG00000100030-MAPK1/pathology

https://www.proteinatlas.org/ENSG00000102882-MAPK3/tissue

RNA exp_Brain, Proximal digestive tract, Gastrointestinal tract

Protein exp_Brain, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary bladder, Female

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

Acetylcysteine inhibits the reaction [antimony trichloride results in decreased expression of

SIRT1 mRNA]

Acetylcysteine inhibits the reaction [antimony trichloride results in decreased expression of

SIRT1 protein]

antimony trichloride results in decreased expression of SIRT1 mRNA

antimony trichloride results in decreased expression of SIRT1 protein

Cycloheximide promotes the reaction [antimony trichloride results in decreased

expression of SIRT1 protein]

Dactinomycin affects the reaction [antimony trichloride results in decreased expression of

SIRT1 mRNA]

U 0126 inhibits the reaction [antimony trichloride results in decreased expression of SIRT1

protein]

antimony trichloride results in decreased expression of DDB1 mRNA

antimony trichloride results in decreased expression of DDB1 protein

Acetylcysteine inhibits the reaction [antimony trichloride results in increased

phosphorylation of MAPK1 protein]

antimony trichloride results in increased phosphorylation of MAPK1 protein

Acetylcysteine inhibits the reaction [antimony trichloride results in increased

phosphorylation of MAPK3 protein]

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

금속부식성 물질 : 구분1

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

만성 수생환경 유해성 : 구분2

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\10025-91-9.jpg
Steinborn C, et al. Immunomodulatory effects of metal salts at sub-toxic concentrations. J Appl Toxicol.

2017 May;37(5):563-572.
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_200 Estrogen receptor activation leading to breast cancer Antimony trichloride 10025-91-9 Cat. I Cat. 8 Semiconductor Manufacturing - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Skin Corr. 1B

Aquatic Chronic 2

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis Antimony trichloride 10025-91-9 Cat. I Cat. 8 Semiconductor Manufacturing - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

327 Accumulation, Fatty acid

140 Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

459 Increased, Liver Steatosis

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Antimony trichloride 10025-91-9 Cat. I Cat. 8 Semiconductor Manufacturing - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Antimony trichloride 10025-91-9 Cat. I Cat. 8 Semiconductor Manufacturing - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
Antimony trichloride 10025-91-9 Cat. I Cat. 8 Semiconductor Manufacturing - -

SIRT1

DDB1

MAPK1

MAPK3

XPA

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Skin burns

Antimony trioxide 1309-64-4 Cat. I Cat. 5
[O-2].[O-2].[O-

2].[Sb+3].[Sb+3]
Leukemia, Promyelocytic, Acute 발암성 : 구분2 -

Mann KK, et al. Antimony trioxide-induced apoptosis is dependent on SEK1/JNK signaling. Toxicol Lett.

2006 Jan 5;160(2):158-70.

Müller S, et al. Trivalent antimonials induce degradation of the PML-RAR oncoprotein and reorganization

of the promyelocytic leukemia nuclear bodies in acute promyelocytic leukemia NB4 cells. Blood. 1998 Dec

1;92(11):4308-16.

Leukemia, Promyelocytic, Acute

Argon 7440-37-1 Cat. VI Cat. 7 [Ar]

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Argon&page=1

고압가스 : 압축가스 -

Arsenic 7440-38-2 Cat. I Cat. 5 [As]

Neoplasms | Pathologic Processes

Melanoma, Experimental | Neoplasm Metastasis

Micronuclei, Chromosome-Defective

Breast Neoplasms

Non-alcoholic Fatty Liver Disease

Pulmonary Edema | Weight Gain

Carcinoma, Renal Cell

Urinary Bladder Neoplasms | Urologic Neoplasms

급성 독성(경구) : 구분3

급성 독성(흡입: 가스) : 구분3

급성 독성(흡입: 분진/미스트) : 구분3

피부 부식성/피부 자극성 : 구분2

생식세포 변이원성 : 구분2

발암성 : 구분1A

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

78년생, 남성 (재생불량성빈혈, 사망) -

- 삼성전자(화

성)_반도체
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어
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2003.11/2009

.3

Li X, et al. Association of urinary cadmium, circulating fatty acids, and risk of gestational diabetes mellitus:

A nested case-control study in China. Environ Int. 2020 Apr;137:105527.

Tian X, et al. Deregulation of autophagy is involved in nephrotoxicity of arsenite and fluoride exposure

during gestation to puberty in rat offspring. Arch Toxicol. 2020 Mar;94(3):749-760.

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).

Kim K, et al. Arsenic May Act as a Pro-Metastatic carcinogen Through Promoting Tumor Cell-Induced

Platelet Aggregation. Toxicol Sci. 2019 Mar 1;168(1):18-27.

Long M, et al. Autism spectrum disorders, endocrine disrupting compounds, and heavy metals in amniotic

fluid: a case-control study. Mol Autism. 2019;10:1.

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Sims KC, et al. Embryonic arsenic exposure reduces intestinal cell proliferation and alters hepatic IGF

mRNA expression in killifish (Fundulus heteroclitus). J Toxicol Environ Health A. 2019;82(2):142-156.

White AJ, et al. Airborne metals and polycyclic aromatic hydrocarbons in relation to mammographic

breast density. Breast Cancer Res. 2019 Feb 13;21(1):24.

Wu F, et al. The role of gut microbiome and its interaction with arsenic exposure in carotid intima-media

thickness in a Bangladesh population. Environ Int. 2019 Feb;123:104-113.

Yang L, et al. Functions of thioredoxin1 in brain development and in response to environmental chemicals

in zebrafish embryos. Toxicol Lett. 2019 Oct 10;314:43-52.

Zhang Y, et al. Chronic exposure to arsenic and high fat diet induces sex-dependent pathogenic effects on

the kidney. Chem Biol Interact. 2019 Jun 22;310:108719.

Deyssenroth MA, et al. Intrauterine multi-metal exposure is associated with reduced fetal growth through

modulation of the placental gene network. Environ Int. 2018 Nov;120:373-381.

Ersbøll AK, et al. Low-level exposure to arsenic in drinking water and incidence rate of stroke: A cohort

Diabetes, Gestational

Kidney Diseases

Neoplasms | Pathologic Processes

Melanoma, Experimental | Neoplasm Metastasis

Autism Spectrum Disorder

Micronuclei, Chromosome-Defective

Growth Disorders | Intestinal Diseases | Prenatal Exposure Delayed Effects

Breast Neoplasms

Atherosclerosis | Carotid Intimal Medial Thickness 1

Congenital Abnormalities | Hydrocephalus

Fetal Growth Retardation

Myocardial Infarction | Stroke

Non-alcoholic Fatty Liver Disease

Diabetes Mellitus, Type 2

Pulmonary Edema | Weight Gain

Carcinoma, Renal Cell

Urinary Bladder Neoplasms | Urologic Neoplasms

Without laboratory animals, scientists would lose a basic method for getting information needed to make wise decisions that protect public health.

Scientists have the responsibility to treat research animals with care and compassion. Scientists must comply with strict animal care guidelines because

laws today protect the welfare of research animals.

Inorganic arsenic has been recognized as a human poison since ancient times, and large oral doses (above 60,000 ppb in water which is 10,000 times

higher than 80% of U.S. drinking water arsenic levels) can result in death. If you swallow lower levels of inorganic arsenic (ranging from about 300 to

30,000 ppb in water; 100–10,000 times higher than most U.S. drinking water levels), you may experience irritation of your stomach and intestines, with

symptoms such as stomachache, nausea, vomiting, and diarrhea. Other effects you might experience from swallowing inorganic arsenic include decreased

production of red and white blood cells, which may cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and impaired nerve

function causing a "pins and needles" sensation in your hands and feet.

Perhaps the single-most characteristic effect of long-term oral exposure to inorganic arsenic is a pattern of skin changes. These include patches of

darkened skin and the appearance of small "corns" or "warts" on the palms, soles, and torso, and are often associated with changes in the blood vessels

of the skin. Skin cancer may also develop. Swallowing arsenic has also been reported to increase the risk of cancer in the liver, bladder, and lungs. The

Department of Health and Human Services (DHHS) has determined that inorganic arsenic is known to be a human carcinogen (a chemical that causes

cancer). The International Agency for Research on Cancer (IARC) has determined that inorganic arsenic is carcinogenic to humans. EPA also has classified

inorganic arsenic as a known human carcinogen.

If you breathe high levels of inorganic arsenic, then you are likely to experience a sore throat and irritated lungs. You may also develop some of the skin

effects mentioned above. The exposure level that produces these effects is uncertain, but it is probably above 100 micrograms of arsenic per cubic meter

(μg/m3) for a brief exposure. Longer exposure at lower concentrations can lead to skin effects, and also to circulatory and peripheral nervous disorders .

There are some data suggesting that inhalation of inorganic arsenic may also interfere with normal fetal development, although this is not certain. An

important concern is the ability of inhaled inorganic arsenic to increase the risk of lung cancer. This has been seen mostly in workers exposed to arsenic

at smelters, mines, and chemical factories, but also in residents living near smelters and arsenical chemical factories. People who live near waste sites with

arsenic may have an increased risk of lung cancer as well.

If you have direct skin contact with high concentrations of inorganic arsenic compounds, your skin may become irritated, with some redness and swelling.

However, it does not appear that skin contact is likely to lead to any serious internal effects.

Almost no information is available on the effects of organic arsenic compounds in humans. Studies in animals show that most simple organic arsenic

71년생, 남성 (폐암, 사망)

Arsenic pentafluoride 7784-36-3 Cat. I Cat. 8 F[As](F)(F)(F)F

고압가스 : 압축가스

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1A

-

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

Arsenic trioxide 1327-53-3 Cat. I Cat. 6

Semiconductor Manufacturing

Chemicals ← Inorganic Chemicals

← Arsenicals ← Arsenic Trioxide

[O-2].[O-2].[O-

2].[As+3].[As+3]
- -

CASP3

BCL2

BAX

HMOX1

PARP1

CASP9

PML

MAPK1

MAPK3

CDKN1A

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000171791-BCL2

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000143799-PARP1

https://www.proteinatlas.org/ENSG00000132906-CASP9

https://www.proteinatlas.org/ENSG00000140464-PML

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000124762-CDKN1A

blood

lymphoid tissue

brain

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marrow&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000171791-BCL2/tissue

RNA exp_Endocrine tissues, Female tissues, Muscle tissues, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Lung, Male tissues, Female tissues, Skin, Bone

marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000171791-BCL2/cell

https://www.proteinatlas.org/ENSG00000171791-BCL2/pathology

https://www.proteinatlas.org/ENSG00000087088-BAX/tissue

RNA exp_Lung, Gastrointestinal tract, Liver&gallbladder, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Lung, Gastrointestinal tract, Liver&gallbladder, Pancreas,

Kidney&urinary bladder, Male tissues, Female tissues, Skin, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000087088-BAX/cell

https://www.proteinatlas.org/ENSG00000087088-BAX/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?acc=D000077237&view=ixn&page=15&type=chem

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1136 Impaired recruitment , Population trajectory

1193 N/A, Breast Cancer

급성 독성(경구) : 구분2

심한 눈 손상성/눈 자극성 : 구분1

발암성 : 구분1A

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

Arsenic, chronic toxic effect https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\1327-53-3.jpg
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Lang W, et al. EVI-1 modulates arsenic trioxide induced apoptosis through JNK signalling pathway in
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the IRE1α/TNF-α pathway and protective effect of taurine. Food Chem Toxicol. 2019 Jan 18;125:392-402.
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Wang Z, et al. Taurine protected AsO-induced the activation of hepatic stellate cells through inhibiting
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Leukemia, Promyelocytic, Acute

Derek &
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ek_1327-

53-

3_Arsenic

trioxide.p

df

Chromosome damage in vitro in mammal is

PLAUSIBLE (Structure 4)

Inorganic arsenic

compound

Chromosome damage in vitro in mammal is

PLAUSIBLE (Structure 5)

Inorganic arsenic

compound

PLAUSIBLE (Structure 4)

Inorganic arsenic

compound

PLAUSIBLE (Structure 5)

Inorganic arsenic

compound

(Structure 4)

Arsenic compound

(Structure 5)

Arsenic compound

INACTIVE (Structure 1)

INACTIVE (Structure 2)

Arsenic trisulfide 1303-33-9 Cat. I Cat. 7 S1[As]2S[As]1S2
Leukemia, Myeloid, Acute

Leukemia-Lymphoma, Adult T-Cell

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1A

-

Huang HH, et al. [Correlation between expression of apoptosis-related gene pnas-2 and leukemia].

Zhongguo Shi Yan Xue Ye Xue Za Zhi. 2007 Aug;15(4):738-42.

Jiao Y, et al. Telomere attrition and chromosome instability via downregulation of TRF2 contributes to

arsenic trioxide-induced apoptosis of human T-Cell leukemia cell line molt-4 cells. Cancer Biol Ther. 2007

Aug;6(8):1186-92.

Leukemia, Myeloid, Acute

Leukemia-Lymphoma, Adult T-Cell

Arsine 7784-42-1 Cat. II Cat. 7 [AsH3]

인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분2

급성 독성(흡입: 분진/미스트) : 구분2

발암성 : 구분1A

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

85년생, 여성 (백혈병, 사망) -

- 삼성전자(기

흥) 반도체

- 확산,식각/오

퍼레이터

-

2003.1/2005.

6

80년생, 여성 (백혈병, 사망)

Benzene 71-43-2 Cat. I Cat. 4 c1ccccc1

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Benzene&page=1

Anemia, Aplastic | Leukemia

Chromosome Aberrations

Aneuploidy | Infertility

Cell Transformation, Neoplastic

Neoplasms

Hematologic Neoplasms

Liver Neoplasms

Inflammation

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Micronuclei, Chromosome-Defective

Esophageal Neoplasms | Hodgkin Disease | Kidney Neoplasms | Liver Neoplasms |

Multiple Myeloma | Uterine Cervical Neoplasms

Premature Birth | Prenatal Exposure Delayed Effects

Birth Weight | Fetal Growth Retardation | Premature Birth

인화성 액체 : 구분2

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식세포 변이원성 : 구분1B

발암성 : 구분1A

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분1

흡인 유해성 : 구분1

만성 수생환경 유해성 : 구분3

60 NR1I2 (Pregnane X Receptor, PXR)

activation leading to hepatic steatosis

66 Modulation of Adult Leydig Cell

Function Subsequent Glucocorticoid

Activation in the Fetal Testis

107 Constitutive androstane receptor

activation leading to hepatocellular

adenomas and carcinomas in the mouse

and the rat

150 Aryl hydrocarbon receptor activation

leading to early life stage mortality, via

reduced VEGF

187 Anticoagulant rodenticide inhibition

of vitamin K epoxide reductase resulting

coagulopathy and hemorrhage

MIE 1134 Irreversible inhibition of hepatic

VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to

vitamin K to form vitamin K

-

Abplanalp WT, et al. Benzene Exposure Induces Insulin Resistance in Mice. Toxicol Sci. 2019 Feb

1;167(2):426-437.

Chen L, et al. Benzene-induced mouse hematotoxicity is regulated by a protein phosphatase 2A complex

that stimulates transcription of . J Biol Chem. 2019 Feb 15;294(7):2486-2499.

Costa-Amaral IC, et al. Environmental Assessment and Evaluation of Oxidative Stress and Genotoxicity

Biomarkers Related to Chronic occupationaal Exposure to Benzene. Int J Environ Res Public Health. 2019

Jun 25;16(12).

Shin N, et al. Assessing effects of germline exposure to environmental toxicants by high-throughput

screening in C. elegans. PLoS Genet. 2019 Feb;15(2):e1007975.

Taş İ , et al. Inflammatory and tumorigenic effects of environmental pollutants found in particulate matter

on lung epithelial cells. Toxicol In Vitro. 2019 Sep;59:300-311.

De Donno A, et al. Health Risk Associated with Exposure to PM and Benzene in Three Italian Towns. Int J

Environ Res Public Health. 2018 Aug 6;15(8).

Jiménez-Garza O, et al. Aberrant promoter methylation in genes related to hematopoietic malignancy in

workers exposed to a VOC mixture. Toxicol Appl Pharmacol. 2018 Jan 15;339:65-72.

Kponee KZ, et al. Elevated Indoor Volatile Organic Compound Exposure in the Niger Delta Region of

Nigeria. Int J Environ Res Public Health. 2018 Sep 6;15(9).

Liang B, et al. Serum plasminogen as a potential biomarker for the effects of low-dose benzene exposure.

Toxicology. 2018 Dec 1;410:59-64.

Yousefian F, et al. Long-term exposure to ambient air pollution and autism spectrum disorder in children:

A case-control study in Tehran, Iran. Sci Total Environ. 2018 Dec 1;643:1216-1222.

Cicalese L, et al. Hazardous air pollutants and primary liver cancer in Texas. PLoS One.

2017;12(10):e0185610.

Jiménez-Garza O, et al. Promoter methylation status in genes related with inflammation, nitrosative stress

and xenobiotic metabolism in low-level benzene exposure: Searching for biomarkers of oncogenesis.

Glucose Intolerance | Insulin Resistance

Anemia, Aplastic | Leukemia

Chromosome Aberrations

Aneuploidy | Infertility

Cell Transformation, Neoplastic

Neoplasms

Hematologic Neoplasms

Leukocyte Disorders

Autism Spectrum Disorder

Liver Neoplasms

Inflammation

Lymphopenia

Hematologic Diseases

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Micronuclei, Chromosome-Defective

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis | Death | Esophageal Neoplasms | Hodgkin

Disease | Kidney Neoplasms | Liver Neoplasms | Multiple Myeloma | Uterine

Cervical Neoplasms

Premature Birth | Prenatal Exposure Delayed Effects

Birth Weight | Fetal Growth Retardation | Premature Birth

Uterine Cervical Dysplasia

Autistic Disorder

These workers were exposed to levels of benzene in air far greater than the levels normally encountered by the general population. Current levels of

benzene in workplace air are much lower than in the past. Because of this reduction and the availability of protective equipment such as respirators, fewer

workers have symptoms of benzene poisoning.

Brief exposure (5ï¿½10 minutes) to very high levels of benzene in air (10,000ï¿½20,000 ppm) can result in death. Lower levels (700ï¿½3,000 ppm) can cause

drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and unconsciousness. In most cases, people will stop feeling these effects when they

are no longer exposed and begin to breathe fresh air.

Eating foods or drinking liquids containing high levels of benzene can cause vomiting, irritation of the stomach, dizziness, sleepiness, convulsions, rapid

heart rate, coma, and death. The health effects that may result from eating foods or drinking liquids containing lower levels of benzene are not known. If

you spill benzene on your skin, it may cause redness and sores. Benzene in your eyes may cause general irritation and damage to your cornea.

Benzene causes problems in the blood. People who breathe benzene for long periods may experience harmful effects in the tissues that form blood cells,

especially the bone marrow. These effects can disrupt normal blood production and cause a decrease in important blood components . A decrease in red

blood cells can lead to anemia. Reduction in other components in the blood can cause excessive bleeding. Blood production may return to normal after

exposure to benzene stops. Excessive exposure to benzene can be harmful to the immune system, increasing the chance for infection and perhaps

lowering the body's defense against cancer.

Long-term exposure to benzene can cause cancer of the blood-forming organs. This condition is called leukemia. Exposure to benzene has been

associated with development of a particular type of leukemia called acute myeloid leukemia (AML). The Department of Health and Human Services has

determined that benzene is a known carcinogen (can cause cancer). Both the International Agency for Cancer Research and the EPA have determined that

benzene is carcinogenic to humans.

Exposure to benzene may be harmful to the reproductive organs. Some women workers who breathed high levels of benzene for many months had

irregular menstrual periods. When examined, these women showed a decrease in the size of their ovaries . However, exact exposure levels were unknown,

and the studies of these women did not prove that benzene caused these effects. It is not known what effects exposure to benzene might have on the

developing fetus in pregnant women or on fertility in men. Studies with pregnant animals show that breathing benzene has harmful effects on the

developing fetus. These effects include low birth weight, delayed bone formation, and bone marrow damage.

We do not know what human health effects might occur after long-term exposure to food and water contaminated with benzene. In animals, exposure to

food or water contaminated with benzene can damage the blood and the immune system and can cause cancer.

76년생, 여성 (재생불량성빈혈)

Bis(dimethylamino)dimethylsilane 3768-58-9 Cat. VI Cat. 8 CN(C)[Si](C)(C)N(C)C

Flam. Liq. 2 (100%)

Skin Corr. 1B (100%)

자료없음 -

Bismuth 7440-69-9 Cat. IV Cat. 7 [Bi] 특정표적장기 독성(1회 노출) : 구분1 -

Huang FM, et al. Effects of root canal sealers on alkaline phosphatase in human osteoblastic cells. J

Endod. 2010 Jul;36(7):1230-3.

Huang FM, et al. Up-regulation of receptor activator nuclear factor-kappaB ligand expression by root

canal sealers in human osteoblastic cells. J Endod. 2009 Mar;35(3):363-6.

Lee DH, et al. Effects of root canal sealers on lipopolysaccharide-induced expression of cyclooxygenase-2

mrna in murine macrophage cells. J Endod. 2007 Nov;33(11):1329-33.

Morozov IA. [Submicroscopic aspects of the mechanism of inhibitors of H+/K+-ATPase in gastric parietal

cells]. Eksp Klin Gastroenterol. 2002;(3):94-100, 122.

Lu H, et al. One-week regimens containing ranitidine bismuth citrate, furazolidone and either amoxicillin

or tetracycline effectively eradicate Helicobacter pylori: a multicentre, randomized, double-blind study.

Aliment Pharmacol Ther. 2001 Dec;15(12):1975-9.

Luzza F, et al. Lansoprazole-based triple therapy versus ranitidine bismuth citrate-based dual therapy in

the eradication of Helicobacter pylori in patients with duodenal ulcer: a multicenter, randomized, double-

dummy study. Clin Ther. 2001 May;23(5):761-70.

Fendrich Z. [Common gastrointestinal symptoms and their effective and safe treatment]. Ceska Slov Farm.

1999 May;48(3):117-21. Review.

Scott BB. Bismuth-containing single-antibiotic 1-week triple therapy for Helicobacter pylori eradication.

Aliment Pharmacol Ther. 1998 Mar;12(3):277-9.

Chey WD, et al. Bismuth subsalicylate instead of metronidazole with lansoprazole and clarithromycin for

Helicobacter pylori infection: a randomized trial. Am J Gastroenterol. 1997 Sep;92(9):1483-6.

Webb DD, et al. Effect of administration of ranitidine bismuth citrate with food on the suppression and

eradication of Helicobacter pylori in infected volunteers. Am J Gastroenterol. 1995 Aug;90(8):1273-7.

Alveolar Bone Loss

Inflammation
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Helicobacter Infections | Peptic Ulcer

Constipation | Diarrhea | Dyspepsia | Helicobacter Infections

Diarrhea | Hallucinations | Helicobacter Infections | Nausea | Pain | Taste Disorders |

Vomiting

Abdominal Pain | Helicobacter Infections | Taste Disorders

Headache | Helicobacter Infections

Bismuth telluride, undoped and Se-

doped

1304-82-1

37293-14-4
Cat. VI Cat. 8

[Te-2].[Te-2].[Te-

2].[Bi+3].[Bi+3]

[Te][Bi]

자료없음 -
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AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
Bisphenol A 80-05-7 Cat. III Cat. 5

packaging

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Benzhydryl

Compounds ← bisphenol A

CC(C)(c1ccc(O)cc1)c2ccc(O)cc2

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

https://www.proteinatlas.org/ENSG00000254647-INS

https://www.proteinatlas.org/ENSG00000091831-ESR1

https://www.proteinatlas.org/ENSG00000140009-ESR2

https://www.proteinatlas.org/ENSG00000169083-AR

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000137869-CYP19A1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000132170-PPARG

pancreas

cervix, uterine,

endometrium

ovary, testis, vagina

liver

brain

placenta

blood

adipose tissue, lymphoid

tissue

adipose tissue, breast

https://www.proteinatlas.org/ENSG00000254647-INS/tissue

RNA exp_Pancreas

Protein exp_Pancreas

https://www.proteinatlas.org/ENSG00000254647-INS/cell

https://www.proteinatlas.org/ENSG00000254647-INS/pathology

https://www.proteinatlas.org/ENSG00000091831-ESR1/tissue

RNA exp_Male tissues, Female tissues, Muscle tissues

Protein exp_Female tissues

https://www.proteinatlas.org/ENSG00000091831-ESR1/cell

https://www.proteinatlas.org/ENSG00000091831-ESR1/pathology

https://www.proteinatlas.org/ENSG00000169083-AR/tissue

RNA exp_Liver & gallbladder, Male tissues, Female tissues

Protein exp_Male tissues, Female tissues

https://www.proteinatlas.org/ENSG00000169083-AR/cell

https://www.proteinatlas.org/ENSG00000169083-AR/pathology

https://www.proteinatlas.org/ENSG00000100030-MAPK1/tissue

RNA exp_Brain

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary

baldder, Male tissues, Female tissues, Adipose&soft tissue, Bone marrow&lymphoid tissues

715 Activation, Constitutive androstane receptor

http://ctdbase.org/detail.go?type=chem&acc=C006780&view=ixn

R06876   Tetrabromobisphenol A <=> Tribromobisphenol A + Hydrobromic acid

R06877   Tribromobisphenol A <=> Dibromobisphenol A + Hydrobromic acid

R06878   Dibromobisphenol A <=> Monobromobisphenol A + Hydrobromic acid

R06879   Monobromobisphenol A <=> Bisphenol A + Hydrobromic acid

R06880   2 Bisphenol A <=> 4-Methyl-2,4-bis-(p-hydroxyphenyl)pent-1-ene

R06881   Bisphenol A <=> 5-Hydroxybisphenol A

R06882   5-Hydroxybisphenol A <=> 4,5-Bisphenol-o-quinone

R06883   Bisphenol A + NADH + H+ + Oxygen <=> 1,2-Bis(4-hydroxyphenyl)-2-propanol

+ NAD+ + H2O

R06884   Bisphenol A + NADH + H+ + Oxygen <=> 2,2-Bis(4-hydroxyphenyl)-1-propanol

+ NAD+ + H2O

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

생식독성 : 구분1B

특정표적장기 독성(반복 노출) : 구분2

Contact dermatitis, allergic

Contact dermatitis, photoallergic

Baralić K, et al. Toxic Effects of the Mixture of Phthalates and Bisphenol A-Subacute Oral Toxicity Study in

Wistar Rats. Int J Environ Res Public Health. 2020 Jan 23;17(3).

Cheng W, et al. Low doses of BPA induced abnormal mitochondrial fission and hypertrophy in human

embryonic stem cell-derived cardiomyocytes via the calcineurin-DRP1 signaling pathway: A comparison

between XX and XY cardiomyocytes. Toxicol Appl Pharmacol. 2020 Feb 1;388:114850.

Abdel-Maksoud FM, et al. Prenatal exposures to bisphenol A and di (2-ethylhexyl) phthalate disrupted

seminiferous tubular development in growing male rats. Reprod Toxicol. 2019 Sep;88:85-90.

Acaroz U, et al. Bisphenol-A induced oxidative stress, inflammatory gene expression, and metabolic and

histopathological changes in male Wistar albino rats: protective role of boron. Toxicol Res (Camb). 2019

Mar 1;8(2):262-269.

Azevedo LF, et al. Long-term exposure to bisphenol A or S promotes glucose intolerance and changes

hepatic mitochondrial metabolism in male Wistar rats. Food Chem Toxicol. 2019 Oct;132:110694.

Blanc M, et al. Environmental chemicals differentially affect epigenetic-related mechanisms in the zebrafish

liver (ZF-L) cell line and in zebrafish embryos. Aquat Toxicol. 2019 Oct;215:105272.

Bruno KA, et al. BPA Alters Estrogen Receptor Expression in the Heart After Viral Infection Activating

Cardiac Mast Cells and T Cells Leading to Perimyocarditis and Fibrosis. Front Endocrinol (Lausanne).

2019;10:598.

Campos P, et al. Maternal bisphenol A exposure disrupts spermatogenesis in adult rat offspring. J Toxicol

Environ Health A. 2019;82(3):163-175.

Cayir A, et al. Exposure to environmental toxicants reduces global N6-methyladenosine RNA methylation

and alters expression of RNA methylation modulator genes. Environ Res. 2019 Aug;175:228-234.

Drobna Z, et al. Bisphenol F has different effects on preadipocytes differentiation and weight gain in adult

mice as compared with Bisphenol A and S. Toxicology. 2019 May 15;420:66-72.

Feng L, et al. Bisphenol A increases intestinal permeability through disrupting intestinal barrier function in

mice. Environ Pollut. 2019 Nov;254(Pt A):112960.
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carcinogenicity in mammal is PLAUSIBLE

(Extrapolation from Oestrogenicity)

Mutagenicity in vitro in bacterium is INACTIVE

    No misclassified or unclassified features

Oestrogenicity in mammal is PLAUSIBLE

    Alert matched: 347 Bisphenol or precursor

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF
Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

18 Activation, AhR

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

947 Increase, Early Life Stage Mortality

Skin Sens. 1 (99.92%)

Eye Dam. 1 (99.92%)

STOT SE 3 (99.34%)

Repr. 1B (17.36%)

Repr. 2 (82.57%)

Aquatic Chronic 2 (20.36%)

Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Bisphenol A 80-05-7 Cat. 5 Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_200 Estrogen receptor activation leading to breast cancer Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis Bisphenol A 80-05-7 Cat. 5 Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

231 Decreased, PPAR-alpha activation

232 Decreased, PPAR-beta activation

233 Decreased, PPAR-gamma activation

327 Accumulation, Fatty acid

140 Decreased, HSD17B10 expression

179 Decreased, Mitochondrial fatty acid beta-oxidation

8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

459 Increased, Liver Steatosis
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

245 Activation, PXR/SXR

471 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility
Contact dermatitis, allergic

Contact dermatitis, photoallergic

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Bisphenol A 80-05-7 Cat. III Cat. 5 packaging

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

INS

ESR1

ESR2

AR

MAPK1

MAPK3

CYP19A1

CASP3

IL6

PPARG

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-
Contact dermatitis, allergic

Contact dermatitis, photoallergic

Boron 7440-42-8 Cat. II Cat. 6 [B] R07697   Phenylboronic acid + Oxygen <=> Phenol + Boric acid 급성 독성(경구) : 구분4 -

Acaroz U, et al. Bisphenol-A induced oxidative stress, inflammatory gene expression, and metabolic and

histopathological changes in male Wistar albino rats: protective role of boron. Toxicol Res (Camb). 2019

Mar 1;8(2):262-269.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Igra AM, et al. Boron exposure through drinking water during pregnancy and birth size. Environ Int. 2016

Oct;95:54-60.

Harari F, et al. Environmental exposure to lithium during pregnancy and fetal size: a longitudinal study in

the Argentinean Andes. Environ Int. 2015 Apr;77:48-54.

Faião-Flores F, et al. Cell cycle arrest, extracellular matrix changes and intrinsic apoptosis in human

melanoma cells are induced by Boron Neutron Capture Therapy. Toxicol In Vitro. 2013 Jun;27(4):1196-204.

Broberg K, et al. Lithium in drinking water and thyroid function. Environ Health Perspect. 2011

Jun;119(6):827-30.

Riyat M, et al. Analysis of 35 inorganic elements in teeth in relation to caries formation. Biol Trace Elem

Res. 2009 Summer;129(1-3):126-9.

Brain Injuries | Chemical and Drug Induced Liver Injury | Gliosis | Kidney Diseases |

Lung Injury | Nerve Degeneration | Pulmonary Edema | Testicular Diseases

Diabetes Mellitus, Type 2

Birth Weight | Prenatal Exposure Delayed Effects

Prenatal Exposure Delayed Effects

Melanoma, Cutaneous Malignant | Necrosis

Bipolar Disorder | Depressive Disorder

Dental Caries

Exposure in air : People working in dusty workplaces where borates are mined and processed have reported irritation of the nose, throat, and eyes. The

irritation does not persist for long periods after leaving the dusty area.

Exposure by ingestion : Humans: Exposure to large amounts of boron (about 30 g of boric acid) over short periods of time can affect the stomach,

intestines, liver, kidney, and brain and can eventually lead to death.

Animals: Studies of dogs, rats, and mice indicate that the male reproductive organs, especially the testes, are affected if large amounts of boron are

ingested for short or long periods of time. The doses that produced these effects in animals are more than 1,800 times higher than the average daily

intake of boron in food by adults in the U.S. population.

No evidence of cancer was found in a study in which mice were given boric acid in the diet throughout their lifetime.

Boron nitride 10043-11-5 Cat. VI Cat. 5 B#N

Eye Irrit. 2 (96.49%)

STOT SE 3 (89.47%)

Aquatic Chronic 4 (64.91%)

자료없음 -

26 Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Boron oxide

1303-86-2

12045-60-2

54566-73-3

Cat. II Cat. 6

[B+3].[B+3].[O-2].[O-2].[O-2]

BOB

O=[B]

193   Decreased, Nitric Oxide

147   Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933   KE6 : Depletion, Nitric Oxide

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Boron tribromide 10294-33-4 Cat. III Cat. 8 BrB(Br)Br

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

-

Boron trichloride 10294-34-5 Cat. II Cat. 8 ClB(Cl)Cl

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Boron trifluoride 7637-07-2 Cat. II Cat. 7 FB(F)F

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

AOP 257 Receptor mediated endocytosis and lysosomal overload leading to

kidney toxicity
Cadmium 7440-43-9 Cat. I Cat. 5

Chemicals ← Inorganic Chemicals

← Elements ← Metals, Heavy ←

Cadmium

[Cd] inhalation, ingestion

CASP3

HMOX1

CAT

MAPK1

MAPK3

PARP1

MT1A

MT2A

BCL2

MT1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000143799-PARP1

https://www.proteinatlas.org/ENSG00000205362-MT1A

https://www.proteinatlas.org/ENSG00000125148-MT2A

https://www.proteinatlas.org/ENSG00000171791-BCL2

blood

lymphoid tissue

blood, liver

brain

adipose tissue, liver,

skeletal muscle

liver

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000100030-MAPK1/tissue

RNA exp_Brain

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary

baldder, Male tissues, Female tissues, Adipose&soft tissue, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100030-MAPK1/cell

https://www.proteinatlas.org/ENSG00000100030-MAPK1/pathology

MIE  1486 Binding of substrate, endocytic receptor

http://ctdbase.org/detail.go?type=chem&acc=D002104&view=ixn

KE  831 Disturbance, Lysosomal function

KE  898 Disruption, Lysosome

KE  709 Increase, Cytotoxicity (renal tubular cell)

AO 814 Occurrence, Kidney toxicity

[prostatic & lung cancer]

자연발화성 고체 : 구분1

급성 독성(경구) : 구분3

급성 독성(흡입: 가스) : 구분2

급성 독성(흡입: 분진/미스트) : 구분2

생식세포 변이원성 : 구분2

발암성 : 구분1A

생식독성 : 구분2

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

respiratory

system,

kidneys,

prostate,

blood

He S, et al. Effect of cadmium on osteoclast differentiation during bone injury in female mice. Environ

Toxicol. 2020 Apr;35(4):487-494.

Huang Y, et al. Cadmium exposure during prenatal development causes testosterone disruption in

multigeneration via SF-1 signaling in rats. Food Chem Toxicol. 2020 Jan;135:110897.

Li X, et al. Association of urinary cadmium, circulating fatty acids, and risk of gestational diabetes mellitus:

A nested case-control study in China. Environ Int. 2020 Apr;137:105527.

Owumi SE, et al. Cadmium and nickel co-exposure exacerbates genotoxicity and not oxido-inflammatory

stress in liver and kidney of rats: Protective role of omega-3 fatty acid. Environ Toxicol. 2020

Feb;35(2):231-241.

Zou H, et al. Cadmium-induced cytotoxicity in mouse liver cells is associated with the disruption of

autophagic flux via inhibiting the fusion of autophagosomes and lysosomes. Toxicol Lett. 2020 Mar

15;321:32-43.

Djordjevic VR, et al. Environmental cadmium exposure and pancreatic cancer: Evidence from case control,

animal and in vitro studies. Environ Int. 2019 Jul;128:353-361.

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).

Everson TM, et al. Placental Expression of Imprinted Genes, Overall and in Sex-Specific Patterns,

Associated with Placental Cadmium Concentrations and Birth Size. Environ Health Perspect. 2019

May;127(5):57005.

Gaudet MM, et al. Blood levels of cadmium and lead in relation to breast cancer risk in three prospective

cohorts. Int J Cancer. 2019 Mar 1;144(5):1010-1016.

Jung SJ, et al. Association between Three Heavy Metals and Dry Eye Disease in Korean Adults: Results of

the Korean National Health and Nutrition Examination Survey. Korean J Ophthalmol. 2019 Feb;33(1):26-35.

Kolluru V, et al. Profiling of differentially expressed genes in cadmium-induced prostate carcinogenesis.

Toxicol Appl Pharmacol. 2019 Jul 15;375:57-63.

Prostatic Neoplasms

Breast Neoplasms

Lung Neoplasms

Neoplasm Invasiveness

Obesity

Cell Transformation, Neoplastic

Non-alcoholic Fatty Liver Disease

Alzheimer Disease

Diabetes Mellitus, Type 2

Hypertension

[prostatic & lung cancer]

Bone Diseases

Testicular Diseases

Diabetes, Gestational

Chemical and Drug Induced Liver Injury | Kidney Diseases

Pancreatic cancer, adult

Neoplasms | Pathologic Processes

Birth Weight | Prenatal Exposure Delayed Effects

Breast Neoplasms

Dry Eye Syndromes

Cell Transformation, Neoplastic

Cardiomegaly | Weight Gain

Leiomyoma

Autism Spectrum Disorder

Workers Inhalation : Breathing air with very high levels of cadmium can severely damage the lungs and may cause death.

Breathing air with lower levels of cadmium over long periods of time (for years) results in a build-up of cadmium in the kidney, and if sufficiently high,

may result in kidney disease.

Laboratory animals Inhalation : Damage to the lungs and nasal cavity has been observed in animals exposed to cadmium.

Humans Oral : Eating food or drinking water with very high cadmium levels severely irritates the stomach, leading to vomiting and diarrhea, and

sometimes death. Eating lower levels of cadmium over a long period of time can lead to a build-up of cadmium in the kidneys. If the build-up of

cadmium is high enough, it will damage the kidneys.

Exposure to lower levels of cadmium for a long time can also cause bones to become fragile and break easily.

Laboratory animals Oral : Kidney and bone effects have also been observed in laboratory animals ingesting cadmium.

Anemia, liver disease, and nerve or brain damage have been observed in animals eating or drinking cadmium. We have no good information on people

to indicate what cadmium levels people would need to eat or drink to result in these diseases, or if they would occur at all.

Cancer : Lung cancer has been found in some studies of workers exposed to cadmium in the air and studies of rats that breathed in cadmium.

The U.S. Department of Health and Human Services (DHHS) has determined that cadmium and cadmium compounds are known human carcinogens. The

International Agency for Research on Cancer (IARC) has determined that cadmium is carcinogenic to humans. The EPA has determined that cadmium is a

probable human carcinogen.

Derek &

Vitic\Der

ek_7440-

43-

9_Cadmiu

m.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Cadmium oxide 1306-19-0 Cat. I Cat. 7 O=[Cd]

급성 독성(흡입: 가스) : 구분2

급성 독성(흡입: 분진/미스트) : 구분2

생식세포 변이원성 : 구분2

발암성 : 구분1A

생식독성 : 구분2

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-
Blum JL, et al. Cadmium associated with inhaled cadmium oxide nanoparticles impacts fetal and neonatal

development and growth. Toxicol Sci. 2012 Apr;126(2):478-86.
Fetal Growth Retardation | Prenatal Exposure Delayed Effects

Cadmium selenide
1306-24-7

12400-33-8
Cat. V Cat. 8

[Se]=[Cd]

[Se-2].[Se-2].[Cd+4]

급성 독성(경구) : 구분4

발암성 : 구분1A

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Cadmium sulfide 1306-23-6 Cat. I Cat. 7 S=[Cd]
Chemical and Drug Induced Liver Injury

Chromosome Breakage

급성 독성(경구) : 구분4

생식세포 변이원성 : 구분2

발암성 : 구분1A

생식독성 : 구분2

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분4

-

Akiyama M, et al. The Capture of Cadmium by Reactive Polysulfides Attenuates Cadmium-Induced

Adaptive Responses and Hepatotoxicity. Chem Res Toxicol. 2017 Dec 18;30(12):2209-2217.

Paesano L, et al. Markers for toxicity to HepG2 exposed to cadmium sulphide quantum dots; damage to

mitochondria. Toxicology. 2016 Dec 30;374:18-28.

Chemical and Drug Induced Liver Injury

Chromosome Breakage

Cadmium telluride 1306-25-8 Cat. I Cat. 8 [Cd]=[Te]
Edema | Inflammation

Carcinoma, Hepatocellular

발암성 : 구분1A

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분2

-

Jeyadevi R, et al. Enhancement of anti arthritic effect of quercetin using thioglycolic acid-capped cadmium

telluride quantum dots as nanocarrier in adjuvant induced arthritic Wistar rats. Colloids Surf B

Biointerfaces. 2013 Dec 1;112:255-63.

Zhang G, et al. CdTe quantum dots with daunorubicin induce apoptosis of multidrug-resistant human

hepatoma HepG2/ADM cells: in vitro and in vivo evaluation. Nanoscale Res Lett. 2011;6(1):418.

Arthritis, Experimental | Cartilage Diseases | Edema | Inflammation

Carcinoma, Hepatocellular

187_Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Carbon Black 1333-86-4 Cat. I Cat. 3

https://aopwiki.org/events/1132   Blood loss and development of anemia, Impaired

oxygen delivery and nutrient delivery to tissue, impaired carbon dioxide and waste

product removal

자기발열성 물질 및 혼합물 : 구분1

발암성 : 구분2
-

187_Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Carbon monoxide 630-08-0 Cat. II Cat. 7 [C-]#[O+]

R00276   Carbon-monoxide:oxygen oxidoreductase; CO2 + Hydrogen peroxide <=> CO

+ H2O + Oxygen

R04698   carbon monoxide, water:cytochrome b-561 oxidoreductase; 2 Ferricytochrome b-

561 + CO + H2O <=> 2 Ferrocytochrome b-561 + CO2 + 2 H+

R04915   quinoline-3,4-diol 2,4-dioxygenase (carbon monoxide-forming); Quinoline-3,4-

diol + Oxygen <=> Formylanthranilate + CO

R05155   2-methylquinoline-3,4-diol 2,4-dioxygenase (carbon monoxide-forming); 2-

Methylquinoline-3,4-diol + Oxygen <=> N-Acetylanthranilate + CO

R07157   carbon-monoxide,water:ferredoxin oxidoreductase; CO + H2O + 2 Oxidized

ferredoxin <=> CO2 + 2 Reduced ferredoxin + 2 H+

R11168   carbon-monoxide:quinone oxidoreductase; CO + Quinone + H2O <=> CO2 +

Hydroquinone

1132_Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

Cardiovascular Diseases | Hypertension | Inflammation

Spinal Dysraphism

Asthma

ST Elevation Myocardial Infarction

Mucocutaneous Lymph Node Syndrome

Hyperammonemia

Lung Diseases, Obstructive | occupationaal Diseases

Chorioamnionitis | Thrombosis

Cardiovascular Diseases | Death

Asthma | Dermatitis, Atopic | Rhinitis, Allergic

Carbon Monoxide Poisoning | Hypoxia, Brain

Asthma | Pneumonia | Pulmonary Disease, Chronic Obstructive | Respiratory Tract

Diseases

Atrophy | Dilatation, Pathologic | Edema | Hyperplasia | Hypertrophy | Laryngeal

Diseases | Lung Diseases | Metaplasia | Necrosis | Nerve Degeneration | Nose Diseases

| Tracheal Diseases

Cardiovascular Diseases | Respiratory Tract Diseases

Tuberculosis, Pulmonary

Neurobehavioral Manifestations | Prenatal Exposure Delayed Effects

Hyperplasia | Inflammation | Laryngeal Diseases | Lung Diseases | Metaplasia | Nose

Diseases | Splenic Diseases | Uterine Diseases | Weight Loss

인화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분3

급성 독성(흡입: 분진/미스트) : 구분3

생식독성 : 구분1A

특정표적장기 독성(반복 노출) : 구분1

-

Gao X, et al. Impacts of air pollution, temperature, and relative humidity on leukocyte distribution: An

epigenetic perspective. Environ Int. 2019 May;126:395-405.

Li W, et al. The spatial variation in the effects of air pollution on cardiovascular mortality in Beijing, China.

J Expo Sci Environ Epidemiol. 2018 May;28(3):297-304.

Padula AM, et al. Genetic variation in biotransformation enzymes, air pollution exposures, and risk of

spina bifida. Am J Med Genet A. 2018 May;176(5):1055-1090.

Prunicki M, et al. Exposure to NO, CO, and PM is linked to regional DNA methylation differences in

asthma. Clin Epigenetics. 2018;10:2.

Ye D, et al. Estimating Acute Cardiovascular Effects of Ambient PM Metals. Environ Health Perspect. 2018

Feb 15;126(2):027007.

Evans KA, et al. Triggering of ST-elevation myocardial infarction by ambient wood smoke and other

particulate and gaseous pollutants. J Expo Sci Environ Epidemiol. 2017 Mar;27(2):198-206.

Jung CR, et al. Ambient Air Pollutant Exposures and Hospitalization for Kawasaki Disease in Taiwan: A

Case-Crossover Study (2000-2010). Environ Health Perspect. 2017 Apr;125(4):670-676.

Liu XM, et al. Ammonia promotes endothelial cell survival via the heme oxygenase-1-mediated release of

carbon monoxide. Free Radic Biol Med. 2017 Jan;102:37-46.

Singh A, et al. Indoor air pollution and its association with poor lung function, microalbuminuria and

variations in blood pressure among kitchen workers in India: a cross-sectional study. Environ Health. 2017

Apr 4;16(1):33.

Wylie BJ, et al. Placental Pathology Associated with Household Air Pollution in a Cohort of Pregnant

Women from Dar es Salaam, Tanzania. Environ Health Perspect. 2017 Jan;125(1):134-140.

Balsa AI, et al. Exposures to Particulate Matter from the Eruptions of the Puyehue Volcano and Birth

Outcomes in Montevideo, Uruguay. Environ Health Perspect. 2016 May 6.

Costa AF, et al. Air Pollution and Deaths among Elderly Residents of São Paulo, Brazil: An Analysis of

Mortality Displacement. Environ Health Perspect. 2016 Oct 7.

Cardiovascular Diseases | Hypertension | Inflammation

Spinal Dysraphism

Asthma

ST Elevation Myocardial Infarction

Mucocutaneous Lymph Node Syndrome

Hyperammonemia

Lung Diseases, Obstructive | occupationaal Diseases

Chorioamnionitis | Thrombosis

Cardiovascular Diseases | Death

Asthma | Dermatitis, Atopic | Rhinitis, Allergic

Parkinson Disease

Carbon Monoxide Poisoning | Hypoxia, Brain

Asthma | Pneumonia | Pulmonary Disease, Chronic Obstructive | Respiratory Tract

Diseases

Atrophy | Dilatation, Pathologic | Edema | Hyperplasia | Hypertrophy | Laryngeal

Diseases | Lung Diseases | Metaplasia | Necrosis | Nerve Degeneration | Nose

Diseases | Tracheal Diseases

Parkinson Disease

Cardiovascular Diseases | Respiratory Tract Diseases

Tuberculosis, Pulmonary

Neurobehavioral Manifestations | Prenatal Exposure Delayed Effects

Hyperplasia | Inflammation | Laryngeal Diseases | Lung Diseases | Metaplasia |

Nose Diseases | Splenic Diseases | Uterine Diseases | Weight Loss

Hyperemia

Cardiovascular Diseases | Pain

Breathing high levels of carbon monoxide can kill you.

Breathing lower levels of carbon monoxide can permanently harm your heart and brain.

Carbon monoxide can be more harmful to you if you have heart or lung disease.

AOP 38 Protein Alkylation leading to Liver Fibrosis Carbon tetrachloride 56-23-5 Cat. I Cat. 6

Refrigerants. Metal degreasing,

agricultural fumigant, chlorinating

organic compounds, production

of semiconductors, solvent (fats,

oils, rubber, etc).

Larranaga, M.D., Lewis, R.J. Sr.,

Lewis, R.A.; Hawley's Condensed

Chemical Dictionary 16th Edition.

John Wiley & Sons, Inc. Hoboken,

NJ 2016., p. 263

Industrial solvent for ... cable and

semiconductor manufacture.

Mackison, F. W., R. S. Stricoff, and

L. J. Partridge, Jr. (eds.).

NIOSH/OSHA - occupationaal

Health Guidelines for Chemical

Hazards. DHHS(NIOSH)

Publication No. 81-123 (3 VOLS).

Washington, DC: U.S. Government

Printing Office, Jan. 1981., p. 3

IDENTIFICATION AND USE:

ClC(Cl)(Cl)Cl
alkyl chloride

alkyl halide

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity,

Potential electrophilic agents

ACTA2

TGFB1

TNF

CYP2E1

TIMP1

COL1A1

GPT

CAT

PANX1

NOS2

https://www.proteinatlas.org/ENSG00000107796-ACTA2

https://www.proteinatlas.org/ENSG00000105329-TGFB1

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000102265-TIMP1

https://www.proteinatlas.org/ENSG00000108821-COL1A1

https://www.proteinatlas.org/ENSG00000167701-GPT

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000110218-PANX1

https://www.proteinatlas.org/ENSG00000007171-NOS2

bone marrow, lymphoid

tissue

liver

lymphoid tissue

cervix, uterine

liver, skeletal muscle

blood, liver

intestine, lymphoid tissue

https://www.proteinatlas.org/ENSG00000107796-ACTA2/tissue

RNA exp_Proximal digestive tract, Liver&gallbladder, Kidney&urinary bladder, Male tissues,

Female tissues, Muscle tissues

Protein exp_Female tissues, Muscle tissues

https://www.proteinatlas.org/ENSG00000107796-ACTA2/cell

https://www.proteinatlas.org/ENSG00000107796-ACTA2/pathology

https://www.proteinatlas.org/ENSG00000105329-TGFB1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000105329-TGFB1/cell

https://www.proteinatlas.org/ENSG00000105329-TGFB1/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

MIE  244 Alkylation, Protein

http://ctdbase.org/detail.go?type=chem&acc=D002251&view=ixn

KE  55 N/A, Cell injury/death

KE  1492 Tissue resident cell activation

KE  1493 Increased Pro-inflammatory mediators

KE  265 Activation, Stellate cells

KE  68 Accumulation, Collagen

AO  344 N/A, Liver fibrosis

Chemical and Drug Induced Liver Injury | Liver Cirrhosis

Acute Kidney Injury

Necrosis

피부 과민성 : 구분1

발암성 : 구분1B

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분1

오존층 유해성 : 구분1

irritation eyes,

skin; central

nervous system

depression;

nausea,

vomiting; liver,

kidney injury;

drowsiness,

dizziness,

incoordination;

[potential

occupationaal

carcinogen]

central nervous

system, eyes,

lungs, liver,

kidneys, skin

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

Jiayuan S, et al. Gant61 ameliorates CCl-induced liver fibrosis by inhibition of Hedgehog signaling activity.

Toxicol Appl Pharmacol. 2020 Jan 15;387:114853.

Kim JK, et al. Hemistepsin A alleviates liver fibrosis by inducing apoptosis of activated hepatic stellate

cells via inhibition of nuclear factor-κB and Akt. Food Chem Toxicol. 2020 Jan;135:111044.

Luo L, et al. Group II muscarinic acetylcholine receptors attenuate hepatic injury via Nrf2/ARE pathway.

Toxicol Appl Pharmacol. 2020 May 15;395:114978.

Mohandas S, et al. Pregnane X receptor activation by its natural ligand Ginkgolide-A improves tight

junction proteins expression and attenuates bacterial translocation in cirrhosis. Chem Biol Interact. 2020

Jan 5;315:108891.

Ren T, et al. Hepatic injury and inflammation alter ethanol metabolism and drinking behavior. Food Chem

Toxicol. 2020 Feb;136:111070.

Ben Hsouna A, et al. Potential anti-inflammatory and antioxidant effects of Citrus aurantium essential oil

against carbon tetrachloride-mediated hepatotoxicity: A biochemical, molecular and histopathological

changes in adult rats. Environ Toxicol. 2019 Apr;34(4):388-400.

Cheng Q, et al. Methyl ferulic acid attenuates liver fibrosis and hepatic stellate cell activation through the

TGF-β1/Smad and NOX4/ROS pathways. Chem Biol Interact. 2019 Feb 1;299:131-139.

Klein S, et al. Rho-kinase inhibitor coupled to peptide-modified albumin carrier reduces portal pressure

and increases renal perfusion in cirrhotic rats. Sci Rep. 2019 Feb 19;9(1):2256.

Kong Z, et al. Artesunate alleviates liver fibrosis by regulating ferroptosis signaling pathway. Biomed

Pharmacother. 2019 Jan;109:2043-2053.

Li X, et al. Sirtuin3 deficiency exacerbates carbon tetrachloride-induced hepatic injury in mice. J Biochem

Mol Toxicol. 2019 Feb;33(2):e22249.

Popović D, et al. Protective effects of anthocyanins from bilberry extract in rats exposed to nephrotoxic

effects of carbon tetrachloride. Chem Biol Interact. 2019 May 1;304:61-72.

Zhang H, et al. Transcriptomic analyses reveal the molecular mechanisms of schisandrin B alleviates CCl-

Chemical and Drug Induced Liver Injury | Liver Cirrhosis

Fatty Liver

Liver Cirrhosis

Fibrosis | Hypertension, Portal | Liver Cirrhosis, Experimental

Acute Kidney Injury

Necrosis

Most information on the health effects of carbon tetrachloride in humans comes from cases where people have been exposed to relatively high levels of

carbon tetrachloride, either only once or for a short period, for example, by accidental poisoning or by working with the chemical in a confined space

without ventilation. Experiments have not been performed on the effects of long-term exposure of humans to low levels of carbon tetrachloride, so the

human health effects of such exposures are not known.

The liver is especially sensitive to carbon tetrachloride since it contains a large amount of the enzymes that change the form of the chemical. Some of the

breakdown products may attack cell proteins, interfering with the functions of the liver cells. Products that attack cell membranes may result in the death

of the cells. In mild cases, the liver becomes swollen and tender, and fat builds up inside the organ. In severe cases, liver cells may be damaged or

destroyed, leading to a decrease in liver function. Such effects are usually reversible if exposure is not too high or too long.

The kidney is also sensitive to carbon tetrachloride. Less urine may be formed, leading to a buildup of water in the body (especially in the lungs) and

buildup of waste products in the blood. Kidney failure often was the main cause of death in people who died after very high exposure to carbon

tetrachloride. Long-term breathing exposure to carbon tetrachloride worsened age related kidney disease in rats.

Fortunately, if injuries to the liver and kidney are not too severe, these effects eventually disappear after exposure stops. This is because both organs can

repair damaged cells and replace dead cells. Function usually returns to normal within a few days or a few weeks after the exposure has stopped.

After exposure to high levels of carbon tetrachloride, the nervous system, including the brain, is affected. Such exposure can be fatal. The immediate

effects are usually signs of intoxication, including headache, dizziness, and sleepiness perhaps accompanied by nausea and vomiting . These effects usually

disappear within 1-2 days after exposure stops. In severe cases, stupor or even coma can result, and permanent damage to nerve cells can occur.

Carbon tetrachloride also causes effects on other tissues of the body, but these are not usually as common or important as the effects on the liver,

kidney, and brain.

There have been no studies of the effects of carbon tetrachloride on reproduction in humans, but studies in rats showed that long-term inhalation may

cause decreased fertility.

Studies in animals have shown that swallowing or breathing carbon tetrachloride over a period of years increases the frequency of liver tumors. Mice

breathing carbon tetrachloride also developed tumors of the adrenal gland. Studies have not been performed to determine whether swallowing or

breathing carbon tetrachloride causes tumors in humans, but it should be assumed that carbon tetrachloride could produce cancer. The Department of

Health and Human Services (DHHS) has determined that carbon tetrachloride may reasonably be anticipated to be a carcinogen (i.e., cause cancer). The

International Agency for Research on Cancer (IARC) has classified carbon tetrachloride in Group 2B, possibly carcinogenic to humans. EPA has determined
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carcinogenicity in mammal is PLAUSIBLE

alkane

Hepatotoxicity in mammal is PROBABLE
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Mutagenicity in vitro in bacterium is
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Skin sensitisation in mammal is NON-

SENSITISER

187_Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Carbon tetrafluoride 75-73-0 Cat. III Cat. 7 FC(F)(F)F

1132_Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

고압가스 : 액화가스

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Carbonyl sulfide 463-58-1 Cat. II Cat. 8 O=C=S

R05780   thiocyanate aminohydrolase; Thiocyanate + 2 H2O <=> Carbonyl sulfide +

Ammonia + HO-

R08577   O-phospho-L-seryl-tRNACys:hydrogen sulfide 2-aminopropanoate transferase;

O-phosphoseryl-tRNA(Cys):hydrogen-sulfide 2-amino-2-[tRNA(Cys)-

carbonyl]ethyltransferase; O-Phosphoseryl-tRNA(Cys) + Hydrogen sulfide <=> L-Cysteinyl-

tRNA(Cys) + Orthophosphat • • •

R10534   carbon-disulfide hydrogen-sulfide-lyase (carbonyl-sulfide-forming); Carbon

disulfide + H2O <=> Carbonyl sulfide + Hydrogen sulfide

R10535   carbonyl-sulfide hydrogen-sulfide-lyase (decarboxylating); Carbonyl sulfide +

H2O <=> CO2 + Hydrogen sulfide

Brain Diseases | Necrosis

급성 독성(흡입: 가스) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Morrison JP, et al. Gene expression studies reveal that DNA damage, vascular perturbation, and

inflammation contribute to the pathogenesis of carbonyl sulfide neurotoxicity. Toxicol Pathol. 2009

Jun;37(4):502-11.

Brain Diseases | Necrosis
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AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
Catechol 120-80-9 Cat. I Cat. 7

웨이퍼 가공라인, 포토 (PR제거)

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Phenols ←

Catechols ← catechol

Oc1ccccc1O

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

https://www.proteinatlas.org/ENSG00000093010-COMT

https://www.proteinatlas.org/ENSG00000256269-HMBS

https://www.proteinatlas.org/ENSG00000244734-HBB

https://www.proteinatlas.org/ENSG00000158578-ALAS2

https://www.proteinatlas.org/ENSG00000118513-MYB

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000102145-GATA1

https://www.proteinatlas.org/ENSG00000165806-CASP7

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000123405-NFE2

liver

bone marrow

bone marrow

bone marrow, placenta

lymphoid tissue

blood

blood, bone marrow

intestine

liver

blood, bone marrow,

lymphoid tissue

https://www.proteinatlas.org/ENSG00000158578-ALAS2/tissue

RNA exp_Lung, Female tissues, Bone marrow&lymphoid tissues

Protein exp_X

https://www.proteinatlas.org/ENSG00000158578-ALAS2/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000165806-CASP7/tissue

RNA exp_Gastrointestinal tract, Female tissues

Protein exp_Brain, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000165806-CASP7/cell

https://www.proteinatlas.org/ENSG00000165806-CASP7/pathology

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

715 Activation, Constitutive androstane receptor

http://ctdbase.org/detail.go?type=chem&acc=C034221&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Catechol&page=1

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

Colonic Neoplasms | Hyperplasia | Parakeratosis | Stomach Neoplasms | Urinary

Bladder Neoplasms

Micronuclei, Chromosome-Defective

Chromosome Aberrations

occupationaal Diseases | Poisoning

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분1

생식세포 변이원성 : 구분2

발암성 : 구분2

Stomach Neoplasms

Chromosome Aberrations

Micronuclei, Chromosome-Defective

occupationaal Diseases

Seizures

Hyperplasia

Poisoning

sAOP\120-80-9.jpg

Yafune A, et al. Aberrant activation of M phase proteins by cell proliferation-evoking carcinogens after 28-

day administration in rats. Toxicol Lett. 2013 Jun 7;219(3):203-10.

Pandey AK, et al. In silico studies with human DNA topoisomerase-II alpha to unravel the mechanism of in

vitro genotoxicity of benzene and its metabolites. Mutat Res. 2009 Feb 10;661(1-2):57-70.

Stillman WS, et al. The benzene metabolites hydroquinone and catechol act in synergy to induce dose-

dependent hypoploidy and -5q31 in a human cell line. Leuk Lymphoma. 1999 Oct;35(3-4):269-81.

Rothman N, et al. Urinary excretion of phenol, catechol, hydroquinone, and muconic acid by workers

occupationaally exposed to benzene. Occup Environ Med. 1998 Oct;55(10):705-11.

Karekezi CW, et al. Preliminary investigations of some derivatives of oxamniquine. J Chemother. 1995

Apr;7(2):133-5.

Glatt H, et al. Multiple activation pathways of benzene leading to products with varying genotoxic

characteristics. Environ Health Perspect. 1989 Jul;82:81-9. Review.
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carcinogenicity in mammal is PLAUSIBLE

    Exact example match: catechol

Chromosome damage in vitro in mammal is

PROBABLE

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

or derivative

Teratogenicity in mammal is PROBABLE

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF
Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

18 Activation, AhR

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

947 Increase, Early Life Stage Mortality

Acute Tox. 3 (16.31%)

Acute Tox. 4 (83.72%)

Acute Tox. 3 (16.35%)

Acute Tox. 4 (83.65%)

Skin Irrit. 2 (99.97%)

Skin Sens. 1A (10.82%)

Eye Irrit. 2 (95.31%)

Muta. 2 (16.31%)

Carc. 1B (11.49%)
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carcinogenicity in mammal is PLAUSIBLE

    Exact example match: catechol

Chromosome damage in vitro in mammal is

PROBABLE

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

or derivative

Teratogenicity in mammal is PROBABLE

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats
Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

AOP_200 Estrogen receptor activation leading to breast cancer Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Catechol 120-80-9 Cat. I Cat. 7 웨이퍼 가공라인, 포토 (PR제거)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis

Eyes, skin,

respiratory

system, central

nervous

system,

kidneys

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
Catechol 120-80-9 Cat. I Cat. 7

웨이퍼 가공라인, 포토 (PR제거)

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Phenols ←

Catechols ← catechol

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility

irritation eyes,

skin,

respiratory

system; skin

sensitization,

dermatitis;

lacrimation

(discharge of

tears), burns

eyes;

convulsions,

increased

blood

AOP_175 Thyroperoxidase inhibition leading to altered amphibian

metamorphosis
Catechol 120-80-9 Cat. I Cat. 7

웨이퍼 가공라인

포토 (PR제거), 세정(액체)

arene

benzene ring

phenol

alkanol

1,2-diol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable,

toxic

COMT

HMBS

HBB

ALAS2

MYB

CASP3

GATA1

CASP7

CYP2E1

NFE2

MIE 279 Thyroperoxidase, Inhibition

KE 277 Thyroid hormone synthesis, Decreased

KE 281 Thyroxine (T4) in serum, Decreased

KE 1093 Decreased, Thyroxine (T4) in tissues

KE 1116 Decreased, Triiodothyronine (T3) in tissues

AO 1101 Altered, Amphibian metamorphosis https://aopwiki.org/system/dragonfly/production/2016/12/02/3y5qsyaove_Amphib_TPO_AOP.jpg

Cellulose 9004-34-6 Cat. VI Cat. 8

R02886   1,4-(1,3;1,4)-beta-D-glucan 4-glucanohydrolase; Cellulose + H2O <=> Cellulose

+ Cellobiose

R02888   1,4-beta-D-Oligo-D-glucan:orthophosphate alpha-D-glucosyltransferase;

Cellulose + Orthophosphate <=> Cellulose + D-Glucose 1-phosphate

R02889   UDPglucose:1,4-beta-D-glucan 4-beta-D-glucosyltransferase; UDP-glucose +

Cellulose <=> UDP + Cellulose

R02890   GDPglucose:1,4-beta-D-glucan 4-beta-D-glucosyltransferase; GDP + Cellulose

<=> GDP-glucose + Cellulose

R11307   Cellulose + H2O <=> Cellulose + Cellodextrin

R11745   cellulose, hydrogen-donor:oxygen oxidoreductase (D-glucosyl C1-hydroxylating);

Cellulose(n+m) + Reduced acceptor + Oxygen <=> [(1->4)-beta-D-Glucosyl]n-(1->4)-D-

glucono-1,5-lactone + Cellulose(m) + Acceptor + H2O

R11747   cellulose, hydrogen-donor:oxygen oxidoreductase (D-glucosyl 4-

dehydrogenating); Cellulose(n+m) + Reduced acceptor + Oxygen <=> 4-Dehydro-beta-

D-glucosyl-[(1->4)-beta-D-glucosyl]n-1 + Cellulose(m) + Acceptor + H2O

Diabetes Mellitus, Experimental | Hyperglycemia | Kidney Diseases

Hypernatremia

Anaphylaxis | Drug Hypersensitivity

자료없음 -

Ding S, et al. Activation of 20-HETE/PPARs involved in reno-therapeutic effect of naringenin on diabetic

nephropathy. Chem Biol Interact. 2019 Jul 1;307:116-124.

Adewuyi A, et al. Renal toxicological evaluations of sulphonated nanocellulose from Khaya sengalensis

seed in Wistar rats. Chem Biol Interact. 2018 Mar 25;284:56-68.

Murrieta-Aguttes M, et al. Systemic allergic reactions to corticosteroids. J Asthma. 1991;28(5):329-39.

Review.

Diabetes Mellitus, Experimental | Hyperglycemia | Kidney Diseases

Hypernatremia

Anaphylaxis | Drug Hypersensitivity

26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Cerium oxide 1345-13-7 Cat. VI Cat. 8 O=[Ce]O[Ce]=O

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

Aquatic Acute 1 (100%)

Aquatic Chronic 1 (100%)

자료없음 -

Chlorine 7782-50-5 Cat. II Cat. 5 ClCl

Airway Obstruction | Bronchial Hyperreactivity | Pulmonary Fibrosis

Chemical and Drug Induced Liver Injury

Acute Lung Injury | Anorexia | Hypothermia | Lethargy

Lung Injury

Bronchial Hyperreactivity | Pulmonary Edema

Blister | Pulmonary Edema | Respiratory Tract Diseases

Cardiovascular Diseases | Respiration Disorders

Pulmonary Edema

Lung Injury | Pneumonia

Dyspnea | Gas Poisoning

Respiratory Distress Syndrome, Adult

Bronchial Hyperreactivity | Lung Injury

산화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(경구) : 구분4

급성 독성(흡입: 가스) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Macer-Wright JL, et al. A Role for Chlorinated Nucleosides in the Perturbation of Macrophage Function

and Promotion of Inflammation. Chem Res Toxicol. 2019 Jun 17;32(6):1223-1234.

Musah S, et al. Inhibition of chlorine-induced airway fibrosis by budesonide. Toxicol Appl Pharmacol. 2019

Jan 15;363:11-21.

Pestana D, et al. Adipose tissue dysfunction as a central mechanism leading to dysmetabolic obesity

triggered by chronic exposure to p,p''-DDE. Sci Rep. 2017 Jun 1;7(1):2738.

Alves JS, et al. Investigation of potential biomarkers for the early diagnosis of cellular stability after the

exposure of agricultural workers to pesticides. An Acad Bras Cienc. 2016 Mar;88(1):349-60.

Thurston GD, et al. Ischemic Heart Disease Mortality and Long-Term Exposure to Source-Related

Components of U.S. Fine Particle Air Pollution. Environ Health Perspect. 2016 Jun;124(6):785-94.

Brkić D, et al. Subacute and subchronic toxicity of Avalon(®) mixture (bentazone+dicamba) to rats. Environ

Toxicol Pharmacol. 2015 May;39(3):1057-66.

Wigenstam E, et al. N-acetyl cysteine improves the effects of corticosteroids in a mouse model of

chlorine-induced acute lung injury. Toxicology. 2015 Feb 3;328:40-7.

Honavar J, et al. Chlorine gas exposure disrupts nitric oxide homeostasis in the pulmonary vasculature.

Toxicology. 2014 Jul 3;321:96-102.

Kandhare AD, et al. Naringin, a flavanone glycoside, promotes angiogenesis and inhibits endothelial

apoptosis through modulation of inflammatory and growth factor expression in diabetic foot ulcer in

rats. Chem Biol Interact. 2014 Aug 5;219:101-12.

Luo S, et al. Phosgene- and chlorine-induced acute lung injury in rats: comparison of cardiopulmonary

function and biomarkers in exhaled breath. Toxicology. 2014 Dec 4;326:109-18.

Godduhn A, et al. Addressing historic environmental exposures along the Alaska Highway. Int J

Circumpolar Health. 2013;72.

Jonasson S, et al. Inhalation of chlorine causes long-standing lung inflammation and airway

hyperresponsiveness in a murine model of chemical-induced lung injury. Toxicology. 2013 Jan 7;303:34-42.

Chromosome Breakage

Airway Obstruction | Bronchial Hyperreactivity | Pulmonary Fibrosis

Albuminuria | Dyslipidemias | Glucose Intolerance | Hyperglycemia | Hypertension

Agricultural Workers' Diseases | Micronuclei, Chromosome-Defective |

Organophosphate Poisoning

Death | Myocardial Ischemia

Chemical and Drug Induced Liver Injury

Acute Lung Injury | Anorexia | Hypothermia | Lethargy | Weight Loss

Lung Injury

Diabetes Mellitus, Experimental

Bradycardia

Cardiovascular Diseases | Neoplasms | Thyroid Diseases | Urologic Diseases

Bronchial Hyperreactivity | Pulmonary Edema

Blister | Pulmonary Edema | Respiratory Tract Diseases

Cardiovascular Diseases | Respiration Disorders

Colorectal Neoplasms | Death

Burns, Chemical | Edema | Erythema | Skin Diseases

Inflammation | Pain

Pulmonary Edema

Lung Injury | Pneumonia

Dyspnea | Gas Poisoning

Respiratory Distress Syndrome, Adult

Bronchial Hyperreactivity | Lung Injury

Disorders of Environmental Origin | Neoplasms

Rhinitis

Short-term exposure to chlorine in air : The following effects have been observed in humans briefly exposed to chlorine: mild nose irritation at 1ï¿½3

ppm, eye irritation at 5 ppm, throat irritation at 5ï¿½15 ppm, immediate chest pain, vomiting, changes in breathing rate, and cough at 30 ppm, lung

injury (toxic pneumonitis) and pulmonary edema (fluid in the lungs) at 40ï¿½60 ppm, death after 30 minute exposure to 430 ppm, death after a few

minutes exposure to 1,000 ppm

The concentrations listed above are approximate; the effects will depend also on exposure duration. In general, people who suffer from respiratory

conditions such as allergies or hay fever, or who are heavy smokers, tend to experience more severe effects than healthy subjects or nonsmokers.

Long-term exposure to chlorine in air : No significant harmful health effects were observed in workers exposed for years to relatively low concentrations

of chlorine (around 1 ppm).

The tissues inside the nose were principally affected in animals exposed to chlorine for longer durations.

Short-term exposure to hypochlorite solution by ingestion : Drinking small amounts of hypochlorite solution (less than a cup) can produce irritation of

the esophagus. Drinking concentrated hypochlorite solution can produce severe damage to the upper digestive tract and even death. These effects are

most likely caused by the caustic nature of the hypochlorite solution and not from exposure to molecular chlorine.

Long-term exposure to hypochlorite solution by ingestion : There is no information on long-term ingestion of hypochlorite solution in humans. Animals

that drank hypochlorite solution in water for up to 2 years did not show any significant health effects. The amount of hypochlorite solution in the water

that the animals drank was much smaller than what is found in household bleach.

Skin exposure to hypochlorite solution : Spilling hypochlorite solution on the skin can produce irritation. The severity of the effects depends on the

concentration of sodium hypochlorite in the bleach.

Chlorine trifluoride 7790-91-2 Cat. II Cat. 8 FCl(F)F

산화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(반복 노출) : 구분2

-

CHLOROFLUOROCARBONS 11126-05-9 Cat. VI Cat. 8 자료없음 -

Chromium 7440-47-3 Cat. IV Cat. 5 [Cr]

carcinogenesis | occupational Diseases

호흡기 과민성 : 구분1

피부 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

-

Li X, et al. Association of urinary cadmium, circulating fatty acids, and risk of gestational diabetes mellitus:

A nested case-control study in China. Environ Int. 2020 Apr;137:105527.

Yan J, et al. Hedgehog signaling pathway regulates hexavalent chromium-induced liver fibrosis by

activation of hepatic stellate cells. Toxicol Lett. 2020 Mar 1;320:1-8.

Clementino M, et al. Constitutive Activation of NAD-Dependent Sirtuin 3 Plays an Important Role in

Tumorigenesis of Chromium(VI)-Transformed Cells. Toxicol Sci. 2019 May 1;169(1):224-234.

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).

Gangwar C, et al. Assessment of air pollution caused by illegal e-waste burning to evaluate the human

health risk. Environ Int. 2019 Apr;125:191-199.

Long M, et al. Autism spectrum disorders, endocrine disrupting compounds, and heavy metals in amniotic

fluid: a case-control study. Mol Autism. 2019;10:1.

Rager JE, et al. Review of transcriptomic responses to hexavalent chromium exposure in lung cells

supports a role of epigenetic mediators in carcinogenesis. Toxicol Lett. 2019 May 1;305:40-50. Review.

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Wang L, et al. Suppression of miR-143 contributes to overexpression of IL-6, HIF-1α and NF-κB p65 in

Cr(VI)-induced human exposure and tumor growth. Toxicol Appl Pharmacol. 2019 Sep 1;378:114603.

Wang Z, et al. Chronic Hexavalent Chromium Exposure Induces Cancer Stem Cell-Like Property and

Tumorigenesis by Increasing c-Myc Expression. Toxicol Sci. 2019 Dec 1;172(2):252-264.

White AJ, et al. Airborne metals and polycyclic aromatic hydrocarbons in relation to mammographic

breast density. Breast Cancer Res. 2019 Feb 13;21(1):24.

Xia H, et al. Decreased 8-oxoguanine DNA glycosylase 1 (hOGG1) expression and DNA oxidation damage

induced by Cr (VI). Chem Biol Interact. 2019 Feb 1;299:44-51.

Zhao Y, et al. Bone marrow mesenchymal stem cells could reduce the toxic effects of hexavalent chromium

Diabetes, Gestational

Chemical and Drug Induced Liver Injury | Liver Cirrhosis

Cell Transformation, Neoplastic

Neoplasms | Pathologic Processes

Cardiovascular Diseases | Hypertension

Autism Spectrum Disorder

Lung Neoplasms

Micronuclei, Chromosome-Defective

Neoplasms, Experimental

Cell Transformation, Neoplastic

Breast Neoplasms

Necrosis

Fetal Growth Retardation

Genomic Instability

Acute Kidney Injury

Cardiovascular Diseases

Diabetes Mellitus, Type 2

carcinogenesis | occupational Diseases

Cell Transformation, Neoplastic

Prenatal Exposure Delayed Effects

Coronary Disease

Diabetes Mellitus, Type 2 | Hyperglycemia

Respiratory tract : The most common health problem in workers exposed to chromium involves the respiratory tract. These health effects include irritation

of the lining of the nose, runny nose, and breathing problems (asthma, cough, shortness of breath, wheezing). Workers have also developed allergies to

chromium compounds, which can cause breathing difficulties and skin rashes.

The concentrations of chromium in air that can cause these effects may be different for different types of chromium compounds, with effects occurring at

much lower concentrations for chromium(VI) compared to chromium(III). However, the concentrations causing respiratory problems in workers are at least

60 times higher than levels normally found in the environment.

Respiratory tract problems similar to those observed in workers have been seen in animals exposed to chromium in air.

Stomach and small Intestine : The main health problems seen in animals following ingestion of chromium(VI) compounds are to the stomach and small

intestine (irritation and ulcer) and the blood (anemia). Chromium(III) compounds are much less toxic and do not appear to cause these problems.

Male reproductive system : Sperm damage and damage to the male reproductive system have also been seen in laboratory animals exposed to

chromium(VI).

Cancer : The International Agency for Research on Cancer (IARC) has determined that chromium(VI) compounds are carcinogenic to humans. The National

Toxicology Program 11th Report on Carcinogens classifies chromium(VI) compounds as known to be human carcinogens.

In workers, inhalation of chromium(VI) has been shown to cause lung cancer. Mixed results have been found in studies of populations living in areas with

high levels of chromium(VI) in the drinking water.

In laboratory animals, chromium(VI) compounds have been shown to cause tumors to the stomach, intestinal tract, and lung.

Chromium trioxide 1333-82-0 Cat. I Cat. 6 O=[Cr](=O)=O

Brain Diseases | Chemical and Drug Induced Liver Injury | Kidney Diseases | Weight

Loss

Hypersensitivity, Delayed | Splenomegaly

Edema

산화성 고체 : 구분2

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

급성 독성(흡입: 가스) : 구분2

급성 독성(흡입: 분진/미스트) : 구분2

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

피부 과민성 : 구분1

생식세포 변이원성 : 구분1B

발암성 : 구분1A

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Jadhav SH, et al. Effects of subchronic exposure via drinking water to a mixture of eight water-

contaminating metals: a biochemical and histopathological study in male rats. Arch Environ Contam

Toxicol. 2007 Nov;53(4):667-77.

Jadhav SH, et al. Immunosuppressive effect of subchronic exposure to a mixture of eight heavy metals,

found as groundwater contaminants in different areas of India, through drinking water in male rats. Arch

Environ Contam Toxicol. 2007 Oct;53(3):450-8.

Wilmer JL, et al. Cytokine induction in human epidermal keratinocytes exposed to contact irritants and its

relation to chemical-induced inflammation in mouse skin. J Invest Dermatol. 1994 Jun;102(6):915-22.

Brain Diseases | Chemical and Drug Induced Liver Injury | Kidney Diseases | Weight

Loss

Hypersensitivity, Delayed | Splenomegaly

Edema

Carcinogenicity in mammal is PLAUSIBLE

Chromosome damage in vitro in mammal is

PROBABLE

    Exact example match: chromium trioxide

PLAUSIBLE

Alert matched: 333 Chromium compound

PLAUSIBLE

Alert matched: 333 Chromium compound

PLAUSIBLE

Alert matched: 333 Chromium compound

PLAUSIBLE

Alert matched: 276 Chromium compound

191 Type III iodotyrosine deiodinase (DIO3) inhibition leading to altered

amphibian metamorphosis

286 Mitochondrila Complex III inhibition leading to ATP depletion associated

mortality

287 Mitochondrila Complex III inhibition leading to oxidative stress associated

mortality

Chromium(III) oxide 1308-38-9 Cat. VI Cat. 5

In abrasives, refractory materials,

electric semiconductors; as

pigment, particularly in coloring

glass; in alloys; in printing fabrics

and banknotes; catalyst for

organic and inorganic reactions.

O'Neil, M.J. (ed.). The Merck Index

- An Encyclopedia of Chemicals,

Drugs, and Biologicals.

Cambridge, UK: Royal Society of

Chemistry, 2013., p. 398

It is not registered for current use

in the U.S., but approved

pesticide uses may change

periodically and so federal, state

and local authorities must be

consulted for currently approved

uses. It is used in abrasives and

electric semiconductors; in alloys;

in printing fabrics and banknotes.

O=[Cr]O[Cr]=O

Chemicals ← Inorganic

Chemicals ← Chromium

Compounds ← chromic

oxide

-

MIE 1153 Inhibition, Deiodinase 3

MIE 1542 Mitochondrial Complex III inhibition

MIE 1542 Mitochondrial Complex III inhibition

KE 1154 Increased, Triiodothyronine (T3) in tissues

KE 1477 Decrease, Oxidative phosphorylation

KE 40 Decrease, Mitochondrial ATP production

KE 1607 Increase, Necrosis

KE 1364 Increase, Reactive oxygen species

KE 1608 Increase, Oxidative DNA damage

KE 1365 Increase, Apoptosis

AO 1101 Altered, Amphibian metamorphosis

AO 350 Increase, Mortality

AO 350 Increase, Mortality

Acute Tox. 4 (55.92%)

Skin Sens. 1 (63.37%)

Eye Irrit. 2 (56.53%)

Repr. 1B (33.94%)

Skin sensitization - Category 1

Germ cell mutagenicity - Category 1

Aspiration hazard - Category 1 (respiratory

system)

자료없음

http://ctdbase.org/detail.go?acc=C023600&vi

ew=pathway&sort=pathwayAccFull&type=ch

em&dir=asc

http://ctdbase.org/detail.go?acc=C023600&view=pathway&sort=pathwayAccFull&type=chem&dir=asc
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Chromosome damage in vitro in mammal is

PLAUSIBLE

Chromium compound

Chromosome damage in vivo in mammal is

PLAUSIBLE

Chromium compound

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Chromium compound

Mutagenicity in vivo in mammal is PLAUSIBLE

Chromium compound

Respiratory sensitisation in mammal is

PLAUSIBLE

Chromium compound

Skin sensitisation in mammal is PLAUSIBLE

Metal or metal salt

26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Cobaltic-cobaltous oxide 1308-06-1 Cat. I Cat. 7
[O-2].[O-2].[O-2].[O-

2].[Co+2].[Co+3].[Co+3]

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Cobaltous oxide 1307-96-6 Cat. I Cat. 7 O=[Co]

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

급성 독성(경구) : 구분4

급성 독성(흡입: 분진/미스트) : 구분2

피부 과민성 : 구분1

발암성 : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Colophony 8050-09-7 Cat. II Cat. 5 Dermatitis, Allergic Contact

급성 독성(흡입: 분진/미스트) : 구분4

호흡기 과민성 : 구분1

피부 과민성 : 구분1

만성 수생환경 유해성 : 구분2

-
Oppel T, et al. [The most frequent allergens in allergic contact dermatitis]. Dtsch Med Wochenschr. 2006

Jul 14;131(28-29):1584-9.
Dermatitis, Allergic Contact

Copper (Cu) 7440-50-8 Cat. II Cat. 5 [Cu]

R01853   RCH2NH2:oxygen oxidoreductase (deaminating) (copper-containing); RCH2NH2

+ H2O + Oxygen <=> Aldehyde + Ammonia + Hydrogen peroxide

R02150   1H-Imidazole-4-ethanamine:oxygen oxidoreductase (deaminating) (copper-

containing); Histamine + Oxygen + H2O <=> Imidazole-4-acetaldehyde + Ammonia +

Hydrogen peroxide

R04890   3-Methoxytyramine:oxygen oxidoreductase (deaminating) (copper-containing); 3-

Methoxytyramine + H2O + Oxygen <=> 3-Methoxy-4-hydroxyphenylacetaldehyde +

Hydrogen peroxide + Ammonia

R04893   L-Normetanephrine:oxygen oxidoreductase (deaminating) (copper-containing); L-

Normetanephrine + H2O + Oxygen <=> 3-Methoxy-4-hydroxyphenylglycolaldehyde +

Ammonia + Hydrogen peroxide

R06154   methylamine:oxygen oxidoreductase (deaminating) (copper-containing);

Methylamine + Oxygen + H2O <=> Formaldehyde + Ammonia + Hydrogen peroxide

급성 독성(경구) : 구분4

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분3

-

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).

Gangwar C, et al. Assessment of air pollution caused by illegal e-waste burning to evaluate the human

health risk. Environ Int. 2019 Apr;125:191-199.

Hao Y, et al. Association of maternal serum copper during early pregnancy with the risk of spontaneous

preterm birth: A nested case-control study in China. Environ Int. 2019 Jan;122:237-243.

Long M, et al. Autism spectrum disorders, endocrine disrupting compounds, and heavy metals in amniotic

fluid: a case-control study. Mol Autism. 2019;10:1.

Pan YX, et al. SREBP-1 and LXRα pathways mediated Cu-induced hepatic lipid metabolism in zebrafish

Danio rerio. Chemosphere. 2019 Jan;215:370-379.

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Deyssenroth MA, et al. Intrauterine multi-metal exposure is associated with reduced fetal growth through

modulation of the placental gene network. Environ Int. 2018 Nov;120:373-381.

Husain N, et al. 3,4-Dihydroxybenzaldehyde quenches ROS and RNS and protects human blood cells from

Cr(VI)-induced cytotoxicity and genotoxicity. Toxicol In Vitro. 2018 Aug;50:293-304.

Kahl VFS, et al. occupationaal Exposure to Pesticides in Tobacco Fields: The Integrated Evaluation of

Nutritional Intake and Susceptibility on Genomic and Epigenetic Instability. Oxid Med Cell Longev.

2018;2018:7017423.

Ye D, et al. Estimating Acute Cardiovascular Effects of Ambient PM Metals. Environ Health Perspect. 2018

Feb 15;126(2):027007.

Bian K, et al. Copper Inhibits the AlkB Family DNA Repair Enzymes under Wilson''s Disease Condition.

Chem Res Toxicol. 2017 Oct 16;30(10):1794-1796.

Božić B, et al. Mechanisms of redox interactions of bilirubin with copper and the effects of penicillamine.

Chem Biol Interact. 2017 Dec 25;278:129-134.

Neoplasms | Pathologic Processes

Cardiovascular Diseases | Hypertension

Premature Birth

Autism Spectrum Disorder

Chemical and Drug Induced Liver Injury

Micronuclei, Chromosome-Defective

Fetal Growth Retardation

Genomic Instability

Cardiovascular Diseases

Hepatolenticular Degeneration

Hemolysis

Immunologic Deficiency Syndromes

Necrosis

Coronary Disease

Chromosome Breakage

Copper is essential for good health. However, exposure to higher doses can be harmful. Long-term exposure to copper dust can irritate your nose,

mouth, and eyes, and cause headaches, dizziness, nausea, and diarrhea. If you drink water that contains higher than normal levels of copper, you may

experience nausea, vomiting, stomach cramps, or diarrhea. Intentionally high intakes of copper can cause liver and kidney damage and even death. We do

not know if copper can cause cancer in humans. EPA does not classify copper as a human carcinogen because there are no adequate human or animal

cancer studies.

https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
https://www.proteinatlas.org/ENSG00000093010-COMT
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26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Copper(II) oxide 1317-38-0 Cat. V Cat. 5 O=[Cu]

R01853   RCH2NH2:oxygen oxidoreductase (deaminating) (copper-containing); RCH2NH2

+ H2O + Oxygen <=> Aldehyde + Ammonia + Hydrogen peroxide

R02150   1H-Imidazole-4-ethanamine:oxygen oxidoreductase (deaminating) (copper-

containing); Histamine + Oxygen + H2O <=> Imidazole-4-acetaldehyde + Ammonia +

Hydrogen peroxide

R04890   3-Methoxytyramine:oxygen oxidoreductase (deaminating) (copper-containing); 3-

Methoxytyramine + H2O + Oxygen <=> 3-Methoxy-4-hydroxyphenylacetaldehyde +

Hydrogen peroxide + Ammonia

R04893   L-Normetanephrine:oxygen oxidoreductase (deaminating) (copper-containing); L-

Normetanephrine + H2O + Oxygen <=> 3-Methoxy-4-hydroxyphenylglycolaldehyde +

Ammonia + Hydrogen peroxide

R06154   methylamine:oxygen oxidoreductase (deaminating) (copper-containing);

Methylamine + Oxygen + H2O <=> Formaldehyde + Ammonia + Hydrogen peroxide

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1
-

Minigalieva IA, et al. In vivo toxicity of copper oxide, lead oxide and zinc oxide nanoparticles acting in

different combinations and its attenuation with a complex of innocuous bio-protectors. Toxicology. 2017

Apr 1;380:72-93.

Ganesan S, et al. Acute and sub-lethal exposure to copper oxide nanoparticles causes oxidative stress

and teratogenicity in zebrafish embryos. J Appl Toxicol. 2016 Apr;36(4):554-67.

Chusuei CC, et al. Cytotoxicity in the age of nano: the role of fourth period transition metal oxide

nanoparticle physicochemical properties. Chem Biol Interact. 2013 Nov 25;206(2):319-26.

Moschini E, et al. The modality of cell-particle interactions drives the toxicity of nanosized CuO and TiO₂

in human alveolar epithelial cells. Toxicol Lett. 2013 Oct 24;222(2):102-16.

Cho WS, et al. Zeta potential and solubility to toxic ions as mechanisms of lung inflammation caused by

metal/metal oxide nanoparticles. Toxicol Sci. 2012 Apr;126(2):469-77.

Weight Loss

Scoliosis | Spinal Dysraphism

Necrosis

Poisoning

Pneumonia

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis

AOP_175 Thyroperoxidase  inhibition leading to altered amphibian

metamorphosis

Cresol

o-Cresol 95-

48-7

p-Cresol

106-44-5

m-Cresol

108-39-4

Cat. II Cat. 6

몰드공정, 웨이퍼 가공라인, 칩 조립

라인, 포토 (PR용제), 몰드공정

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Phenols ←

Cresols ← 2-cresol

Cc1ccccc1O

Cc1ccc(O)cc1

Cc1cccc(O)c1

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity, mutagenicity,

Reactive, unstable, toxic, Idiosyncratic toxicity

phenol : Skin sensitization, Acute Aquatic

Toxicity, Potential electrophilic agents,

Idiosyncratic toxicity, Reactive, unstable, toxic

PTGS2

AKT1

BAX

BCL2

PPARG

PRKCA

PRKCA

CTNND1

IL1B

CDH2

ICAM1

TNF

VCAM1

GJA1

BECN1

CASP8

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000142208-AKT1

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000171791-BCL2

https://www.proteinatlas.org/ENSG00000132170-PPARG

https://www.proteinatlas.org/ENSG00000154229-PRKCA

https://www.proteinatlas.org/ENSG00000198561-CTNND1

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000170558-CDH2

https://www.proteinatlas.org/ENSG00000090339-ICAM1

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000162692-VCAM1

https://www.proteinatlas.org/ENSG00000152661-GJA1

https://www.proteinatlas.org/ENSG00000126581-BECN1

https://www.proteinatlas.org/ENSG00000064012-CASP8

ductus deferens,

seminal vesicle

adipose tissue, breast

bone marrow, lymphoid

tissue

heart muscle,

parathyroid gland

liver, lung

bone marrow, lymphoid

tissue

kidney, lymphoid tissue

blood

https://www.proteinatlas.org/ENSG00000073756-PTGS2/tissue

RNA exp_Male tissues

Protein exp_Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000073756-PTGS2/cell

https://www.proteinatlas.org/ENSG00000073756-PTGS2/pathology

https://www.proteinatlas.org/ENSG00000142208-AKT1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal

tract, Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female

tissues, Muscle tissues, Adipose & soft tissue, Bone marrow&lymphoid tissues, Blood

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues,

Muscle tissues, Adipose & soft tissue, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000142208-AKT1/cell

https://www.proteinatlas.org/ENSG00000142208-AKT1/pathology

https://www.proteinatlas.org/ENSG00000087088-BAX/tissue

RNA exp_Lung, Gastrointestinal tract, Liver&gallbladder, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Lung, Gastrointestinal tract, Liver&gallbladder, Pancreas,

Kidney&urinary bladder, Male tissues, Female tissues, Skin, Bone marrow&lymphoid

tissues

https://www.proteinatlas.org/ENSG00000087088-BAX/cell

https://www.proteinatlas.org/ENSG00000087088-BAX/pathology

456Suppression,Constitutiveandrostanereceptor,NR1l3

468Inhibition,PPARalpha

167Activation,LXR

228peroxisomeproliferatoractivatedreceptorpromoterdemethylation

478Activation,NRF2

479Activation,NR1H4

279 Thyroperoxidase, Inhibition

http://ctdbase.org/detail.go?type=chem&acc=C034047&view=ixn

http://ctdbase.org/detail.go?type=chem&acc=C032538&view=ixn

3-cresol affects the activity of SCN4A protein polymorphism

R02675   4-methylphenol:oxidized azurin oxidoreductase (methyl-hydroxylating); 4-

Cresol + 4 Oxidized azurin + H2O <=> 4-Hydroxybenzaldehyde + 4 Reduced azurin

+ 4 H+

R03560   toluene,NADH:oxygen oxidoreductase (2,3-dihydroxylating); Toluene +

Oxygen + NADH + H+ <=> o-Cresol + NAD+ + H2O

R03562   Toluene,NADPH:oxogen oxidoreductase (3-hydroxylating); Toluene +

Oxygen + NADPH + H+ <=> 3-Cresol + NADP+ + H2O

R03566   3-Cresol,NADPH:oxogen oxidoreductase (2-hydroxylating); 3-Cresol +

Oxygen + NADPH + H+ <=> 2,3-Dihydroxytoluene + NADP+ + H2O

R03567   6-Methylsalicylate carboxy-lyase; 6-Methylsalicylate <=> 3-Cresol + CO2

R03568   4-Cresol,NADPH:oxogen oxidoreductase (2-hydroxylating); 4-Cresol +

457Activation,SREBF1

66Activation,ChREBP

458Increased,DeNovoFAsynthesis

454Increased,Triglycerideformation

54UpRegulation,CD36

462UpRegulation,SCD-1

463UpRegulation,FAS

451Inhibition,Mitochondrialfattyacidbeta-oxidation

327Accumulation,Fattyacid

470UpRegulation,Acetyl-CoAcarboxylase-1(ACC-1)

465Increased,FAInflux

480Activation,SHP

227Activation,PPARα

482Decreased,DHB4/HSD17B4

451Inhibition,Mitochondrialfattyacidbeta-oxidation

483Activation,LXRalpha

878Inhibition,SREBP1c

879Activation,MTTP

880Increased,ApoB100

881Increased,Triglyceride

458Increased,DeNovoFAsynthesis

277Thyroidhormonesynthesis,Decreased

281Thyroxine(T4)inserum,Decreased

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

1101 Altered, Amphibian  metamorphosis

Weight Loss

Body Weight Changes | Tremor

Dermatitis, Allergic Contact

Dermatitis, Exfoliative

Hypersensitivity

Burns, Chemical | Chemical and Drug Induced Liver Injury

급성 독성(경구) : 구분3

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

급성 독성(경구) : 구분3

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

sAOP\95-48-7.jpg

sAOP\106-44-5.jpg
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Khalil WK, et al. Protective role of selenium against over-expression of cancer-related apoptotic genes

induced by o-cresol in rats. Arh Hig Rada Toksikol. 2011 Jun;62(2):121-9.

Koizumi M, et al. Higher susceptibility of newborn than young rats to 3-methylphenol. J Toxicol Sci. 2003

May;28(2):59-70.

Bruze M, et al. Contact allergy to o-cresol--a sensitizer in phenol-formaldehyde resin. Am J Contact

Dermat. 2002 Dec;13(4):198-200.

Meijers BK, et al. p-Cresol and cardiovascular risk in mild-to-moderate kidney disease. Clin J Am Soc

Nephrol. 2010 Jul;5(7):1182-9.

Sanders JM, et al. carcinogenesis studies of cresols in rats and mice. Toxicology. 2009 Mar 4;257(1-2):33-9.

Meijers BK, et al. Free p-cresol is associated with cardiovascular disease in hemodialysis patients. Kidney

Int. 2008 May;73(10):1174-80.

Rajpar SF, et al. Severe adverse cutaneous reaction to insulin due to cresol sensitivity. Contact Dermatitis.

2006 Aug;55(2):119-20.

Kim D, et al. Delayed-type hypersensitivity reaction to the meta-cresol component of insulin. Ann Allergy

Asthma Immunol. 2007 Aug;99(2):194-5.

Wang G, et al. [An experimental study of metacresol burn]. Zhonghua Zheng Xing Shao Shang Wai Ke Za

Zhi. 1999 Jul;15(4):305-8.

Weight Loss

Body Weight Changes | Tremor

Dermatitis, Allergic Contact

Cardiovascular Diseases

Hyperplasia | Kidney Diseases

Dermatitis, Exfoliative

Hypersensitivity

Burns, Chemical | Chemical and Drug Induced Liver Injury

Humans Inhalation : Brief exposures to 6 mg/m3 o-cresol in the air caused nose and throat irritation.

Oral : Ingestion of liquid products containing cresols can cause serious gastrointestinal damage and even death.

Dermal : Application of concentrated cresols to the skin can cause severe skin damage and even death.

Laboratory animals Inhalation : Short-term exposure to cresols in air has caused irritation of the respiratory tract and muscle twitching.

Oral : Placing cresols in the stomach of animals by means of a feeding tube has caused muscle twitching and loss of coordination.

Eating food contaminated mostly with p-cresol or with a mixture of m- and p-cresol for 28 days or longer has caused lesions inside the nose of

rats and mice; mice also developed lesions in the lungs and in the thyroid gland.

Dermal : Short-term application of cresols to the skin of animals has produced skin irritation.

Cancer : The EPA has determined that cresols are possible human carcinogens. The International Agency for Research on Cancer (IARC) has not

classified cresols as to their carcinogenicity.
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Chromosome damage in vitro in mammal is

PLAUSIBLE

Alkylphenol

Mutagenicity in vitro in bacterium is INACTIVE

Crystalline silica (Cristobalite) 14464-46-1 Cat. I Cat. 5 O=[Si]=O
피부 과민성 : 구분1

발암성 : 구분1A
-

Crystalline silica (Quartz) 14808-60-7 Cat. I Cat. 4 O=[Si]=O

Elephantiasis

Pneumonia

Inflammation | Pneumonia | Pulmonary Fibrosis

Lung Neoplasms

발암성 : 구분1A

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Molla YB, et al. Modelling environmental factors correlated with podoconiosis: a geospatial study of non-

filarial elephantiasis. Int J Health Geogr. 2014;13:24.

Ellinger-Ziegelbauer H, et al. Pulmonary toxicity of multi-walled carbon nanotubes (Baytubes) relative to

alpha-quartz following a single 6h inhalation exposure of rats and a 3 months post-exposure period.

Toxicology. 2009 Dec 21;266(1-3):16-29.

Warheit DB, et al. Pulmonary bioassay studies with nanoscale and fine-quartz particles in rats: toxicity is

not dependent upon particle size but on surface characteristics. Toxicol Sci. 2007 Jan;95(1):270-80.

Seiler F, et al. Quartz exposure of the rat lung leads to a linear dose response in inflammation but not in

oxidative DNA damage and mutagenicity. Am J Respir Cell Mol Biol. 2001 Apr;24(4):492-8.

Elephantiasis

Pneumonia

Inflammation | Pneumonia | Pulmonary Fibrosis

Lung Neoplasms

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and

Decreased Fertility in Female Rats

AOP_200 Estrogen receptor activation leading to breast cancer

Cumene 98-82-8
반도체의 direct photocatalytic

hydroxylation of benzene에서

benzene의 대체제

CC(C)c1ccccc1
arene

benzene ring

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

KRAS

CLU

ETS1

GSTP1

MAP2K1

https://www.proteinatlas.org/ENSG00000133703-KRAS

https://www.proteinatlas.org/ENSG00000120885-CLU

https://www.proteinatlas.org/ENSG00000134954-ETS1

https://www.proteinatlas.org/ENSG00000084207-GSTP1

https://www.proteinatlas.org/ENSG00000169032-MAP2K1

epididymis, liver

lymphoid tissue

https://www.proteinatlas.org/ENSG00000084207-GSTP1/tissue

RNA exp_Proximal digestive tract, Blood

Protein exp_Endocrine tissues, Lung, Liver&gallbladder, Male tissues, Female tissues

https://www.proteinatlas.org/ENSG00000084207-GSTP1/cell

https://www.proteinatlas.org/ENSG00000084207-GSTP1/pathology

MIE 964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window

of estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion of

testosterone to estradiol

MIE 1181 Activation, Estrogen receptor

R09894   (2E,6E)-farnesyl-diphosphate diphosphate-lyase (cyclizing, gamma-

curcumene-forming); trans,trans-Farnesyl diphosphate <=> gamma-Curcumene +

Diphosphate

R10009   all-trans-heptaprenyl-diphosphate diphosphate-lyase (cyclizing, tetraprenyl-

beta-curcumene-forming); all-trans-Heptaprenyl diphosphate <=> Tetraprenyl-beta-

curcumene + Diphosphate

R10269   Sporulenol <=> Tetraprenyl-beta-curcumene + H2O

KE 965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced

steroidogenic production of estradiol in granulosa cells

KE 966 Reduced Estradiol in Circulation, Reduced steroidogenic production of

estradiol in granulosa cells leading to decreased estradiol in circulation

KE 967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol

in circulation decreases estrogen concentration at hypothalamus

KE 968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

KE 969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

KE 970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of

Anterior Pituitary Gonadotrophs

KE 971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH

surge required for ovulation

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1183 Decreased, Apoptosis (Epithelial Cells)

KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress

KE 1187 Increased, ER binding to DNA (classical pathway)

KE 1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

KE 1189 Increased, Proliferation (Endothelial cells)

KE 1190 Increased, Migration (Endothelial Cells)

KE 1191 Increased, Non-genomic signaling

AO 972 Decreased fertility, Reduced number of oocytes ovulated

AO 1193 N/A, Breast Cancer

Neoplasms

Carcinoma | Lung Neoplasms

인화성 액체 : 구분3

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

흡인 유해성 : 구분1

만성 수생환경 유해성 : 구분2

sAOP\98-82-8.jpg
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system
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skin
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Kponee KZ, et al. Elevated Indoor Volatile Organic Compound Exposure in the Niger Delta Region of

Nigeria. Int J Environ Res Public Health. 2018 Sep 6;15(9).

Hong HH, et al. Genetic alterations in K-ras and p53 cancer genes in lung neoplasms from B6C3F1

mice exposed to cumene. Toxicol Pathol. 2008 Jul;36(5):720-6.

Wakamatsu N, et al. Gene expression studies demonstrate that the K-ras/Erk MAP kinase signal

transduction pathway and other novel pathways contribute to the pathogenesis of cumene-induced

lung tumors. Toxicol Pathol. 2008 Jul;36(5):743-52.
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Cupric sulfide 1317-40-4 Cat. V Cat. 8 S=[Cu]
급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1
-

Cuprous selenide 20405-64-5 Cat. IV Cat. 8 [Cu][Se][Cu]

급성 독성(경구) : 구분3

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Cyclohexanone 108-94-1 Cat. I Cat. 5 O=C1CCCCC1

THRA

THBD

IL6

R01183   myo-Inositol:NAD+ 2-oxidoreductase; myo-Inositol + NAD+ <=> 2,4,6/3,5-

Pentahydroxycyclohexanone + NADH + H+

R02229   cyclohexanol:NAD+ oxidoreductase; Cyclohexanone + NADH + H+ <=>

Cyclohexanol + NAD+

R02231   Cyclohexanone,NADPH:oxygen oxidoreductase (6-hydroxylating 1,2-lactonizing);

Cyclohexanone + Oxygen + NADPH + H+ <=> epsilon-Caprolactone + NADP+ + H2O

R02232   (1-Hydroxycyclohexan-1-yl)acetyl-CoA cyclohexanone-lyase; (1-

Hydroxycyclohexan-1-yl)acetyl-CoA <=> Acetyl-CoA + Cyclohexanone

R02233   Cyclohexylamine:oxygen oxidoreductase (deaminating); Cyclohexylamine +

Oxygen + H2O <=> Cyclohexanone + Hydrogen peroxide + Ammonia

R02234   Cyclohexanone:(acceptor) 2-oxidoreductase; Cyclohexanone + Acceptor <=>

Cyclohex-2-enone + Reduced acceptor

R02781   L-Glutamine:2,4,6/3,5-pentahydroxycyclohexanone aminotransferase; L-Glutamine

+ 2,4,6/3,5-Pentahydroxycyclohexanone <=> 2-Oxoglutaramate + 1-Amino-1-deoxy-

scyllo-inositol

R02782   2,4,6/3,5-Pentahydroxycyclohexanone hydro-lyase; 2,4,6/3,5-

Pentahydroxycyclohexanone <=> 3D-3,5/4-Trihydroxycyclohexane-1,2-dione + H2O

R03212   3-Hydroxycyclohexanone:acceptor 1-oxidoreductase; 3-Hydroxycyclohexanone +

Acceptor <=> Cyclohexane-1,3-dione + Reduced acceptor

R03497   5-O-Methyl-myo-inositol:NAD+ oxidoreductase; 5-O-Methyl-myo-inositol +

NAD+ <=> 2D-5-O-Methyl-2,3,5/4,6-pentahydroxycyclohexanone + NADH + H+

Increase Adenomas/carcinomas (follicular cell)

Cognitive Function, Decreased

Reduced Reproductive Success

Decrease, Population trajectory

Altered Amphibian metamorphosis

Reduced, survival

Occurrence Kidney toxicity

Increased, predation    Decreased survival

N/A Neurodegeneration

Decrease Number of worker bees

Parkinsonian motor deficits

N/A, Liver fibrosis

Impaired, Larval development

Death/Failure, Colony

Liver Cancer

Inflammation, Liver

Cholestasis, Pathology

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(경피) : 구분4

급성 독성(흡입: 증기) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

sAOP\108-94-1.jpg

Cyclohexyl methacrylate 101-43-9 Cat. III Cat. 7 CC(=C)C(=O)OC1CCCCC1 심한 눈 손상성/눈 자극성 : 구분2 -

Cyclohexylamine 108-91-8 NC1CCCCC1

NVS_ENZ_rabl2C

BSK_SAg_CD38_up

R02233   Cyclohexylamine:oxygen oxidoreductase (deaminating); Cyclohexylamine +

Oxygen + H2O <=> Cyclohexanone + Hydrogen peroxide + Ammonia

R02564   Cyclohexylsulfamate sulfohydrolase; Cyclohexylsulfamate + H2O <=>

Cyclohexylamine + Sulfate

R06940   N-Cyclohexylformamide + H2O <=> Cyclohexylamine + Formate

CD38

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

생식독성 : 구분2

- sAOP\108-91-8.jpg

Cyclotetrasiloxane, 2, 4, 6, 8-

tetramethyl-2-[3-
61614-55-9 Cat. III Cat. 8

C[SiH]1O[SiH](C)O[Si](C)(CCC

OCC2CO2)O[SiH](C)O1
Skin Sens. 1 (100%) 자료없음 - carcinogenicity

Decaborane 17702-41-9 Cat. II Cat. 8

[BH3]1[BH]23[BH]45[BH3][BH]6

7[BH]18[BH]29[BH]68[BH]47[B

H]359

인화성 고체 : 구분1

급성 독성(경구) : 구분4

급성 독성(경피) : 구분4

급성 독성(흡입: 분진/미스트) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

-

Diborane 19287-45-7 Cat. II Cat. 8 [BH3][BH3]

인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

The toxic effects of diborane are primarily due to its irritant properties. Short-term exposure to diborane can cause a sensation of tightness of the chest,

shortness of breath, cough, and wheezing. These signs and symptoms can occur immediately or be delayed for up to 24 hours. Skin and eye irritation can

also occur. Studies in animals have shown that diborane causes the same type of effects observed in humans.

People exposed for a long time to low amounts of diborane have experienced respiratory irritation, seizures, fatigue, drowsiness, confusion, and

occasional transient tremors.

There is no information to determine whether exposure to diborane affects the reproductive system in humans or in animals.

AOP_95 Ether-a-go-go (ERG) voltage-gated potassium channel inhibition

leading to reduced survival
Dibutyl ether 142-96-1 Cat. V Cat. 8

웨이퍼 가공라인

CVD
CCCCOCCCC ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

MIE 593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 587 Reduced, feeding 1

KE 588 Increased, predation

AO 592 Reduced, survival
인화성 액체 : 구분3

만성 수생환경 유해성 : 구분3

Derek &

Vitic\Der

ek_142-

96-

1_Dibutyl

ether.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Dichloro methane 75-09-2 Cat. I Cat. 4 ClCCl

p53_BLA_p2_ch2

R00603   dichloromethane chloride-lyase (adding H2O; chloride-hydrolysing;

formaldehyde-forming); Dichloromethane + H2O <=> Formaldehyde + 2 Hydrochloric

acid

Chemical and Drug Induced Liver Injury | Liver Neoplasms | Lung Neoplasms

Amyotrophic Lateral Sclerosis

Lymphoma, Non-Hodgkin | Multiple Myeloma | Neoplasms

Cholangiocarcinoma

Cholangiocarcinoma | Death

Colorectal Neoplasms | Death

Hepatomegaly | Liver Neoplasms, Experimental | Lung Injury

Lung Diseases

Breast Neoplasms

Adenocarcinoma

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분2

sAOP\75-09-2.jpg

Andersen ME, et al. Combining transcriptomics and PBPK modeling indicates a primary role of hypoxia

and altered circadian signaling in dichloromethane carcinogenicity in mouse lung and liver. Toxicol Appl

Pharmacol. 2017 Oct 1;332:149-158.

von Ehrenstein OS, et al. In Utero and Early-Life Exposure to Ambient Air Toxics and Childhood Brain

Tumors: A Population-Based Case-Control Study in California, USA. Environ Health Perspect. 2016

Jul;124(7):1093-9.

Malek AM, et al. Exposure to hazardous air pollutants and the risk of amyotrophic lateral sclerosis.

Environ Pollut. 2015 Feb;197:181-6.

Schlosser PM, et al. Human health effects of dichloromethane: key findings and scientific issues. Environ

Health Perspect. 2015 Feb;123(2):114-9.

Yamada K, et al. Chemical exposure levels in printing workers with cholangiocarcinoma (second report). J

Occup Health. 2015;57(3):245-52.

von Ehrenstein OS, et al. In utero exposure to toxic air pollutants and risk of childhood autism.

Epidemiology. 2014 Nov;25(6):851-8.

Kumagai S, et al. Cholangiocarcinoma among offset colour proof-printing workers exposed to 1,2-

dichloropropane and/or dichloromethane. Occup Environ Med. 2013 Jul;70(7):508-10.

López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Thomas RS, et al. Application of transcriptional benchmark dose values in quantitative cancer and

noncancer risk assessment. Toxicol Sci. 2011 Mar;120(1):194-205.

Kalkbrenner AE, et al. Perinatal exposure to hazardous air pollutants and autism spectrum disorders at

age 8. Epidemiology. 2010 Sep;21(5):631-41.

Olvera-Bello AE, et al. Susceptibility to the cytogenetic effects of dichloromethane is related to the

glutathione S-transferase theta phenotype. Toxicol Lett. 2010 Dec 15;199(3):218-24.

Thomas RS, et al. Use of short-term transcriptional profiles to assess the long-term cancer-related safety

Chemical and Drug Induced Liver Injury | Liver Neoplasms | Lung Neoplasms

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Amyotrophic Lateral Sclerosis

Lymphoma, Non-Hodgkin | Multiple Myeloma | Neoplasms

Cholangiocarcinoma

Autistic Disorder

Cholangiocarcinoma | Death

Colorectal Neoplasms | Death

Hepatomegaly | Liver Neoplasms, Experimental | Lung Injury

Autism Spectrum Disorder

Chromosome Aberrations

Lung Diseases

Autism Spectrum Disorder

Breast Neoplasms

Adenocarcinoma

Arrhythmias, Cardiac | Bradycardia | Hypertension

If you breathe large amounts (800 ppm) of methylene chloride you may not be able to react fast, remain steady, or perform tasks requiring precise hand

movements. You may experience dizziness, nausea, tingling or numbness of the fingers and toes, and drunkenness if you breathe methylene chloride for a

sufficiently long period of time. In most cases, effects disappear shortly after the exposure ends. Studies in animals suggest that exposure to higher

concentrations (8,000ï¿½20,000 ppm) can lead to unconsciousness and death. There have been reports of some people becoming unconscious and some

people dying after breathing high concentrations of methylene chloride; accidents of this kind happen more often when methylene chloride is used

without adequate ventilation.

Breathing methylene chloride may cause changes in the liver and kidney in animals, but similar effects have not been observed in humans. Animal studies

indicate that should you be exposed to high levels of vapors of methylene chloride in air, the vapors may irritate your eyes and affect your cornea. One

study reported these effects at concentrations of 490 ppm; however, the effects usually disappeared within a few days.

In humans, direct skin contact with large amounts of methylene chloride causes intense burning and mild redness of the skin. In a workplace accident in

which a person was found to have lost consciousness and partly fallen into an open vat of methylene chloride, extended direct contact with the liquid

caused severe burns of the skin and eyes (cornea); these conditions were treatable. In rabbits, effects were observed on the eyes (e.g., cornea), but they

were reversible within a few days.

People can smell methylene chloride at about 200 ppm in air. After about 3 hours of exposure at this level, a person will become less attentive and less

accurate in tasks that require hand-eye coordination. Because people differ in their ability to smell various chemicals, odors may not be helpful in

avoiding over-exposure to methylene chloride.

There is not clear evidence that methylene chloride causes cancer in humans exposed to vapors in the workplace. However, breathing high concentrations

of methylene chloride for long periods of time did increase the incidence of cancer in mice. No information was found regarding the cancer-causing

effects of methylene chloride in humans after oral exposure. The Department of Health and Human Services (DHHS) has determined that methylene

chloride may reasonably be anticipated to be a cancer-causing chemical. The International Agency for Research on Cancer (IARC) has classified methylene

chloride in Group 2B, possibly causing cancer in humans. The EPA has determined that methylene chloride is a probable cancer-causing agent in humans .

Carcinogenicity in mammal is PLAUSIBLE

Di- to poly-halogenated

alkane

    Exact example match: dichloromethane

Hepatotoxicity in mammal is PLAUSIBLE

Halogenated

hydrocarbon

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Halogenated methane

Skin sensitisation in mammal is NON-

SENSITISER

Dichloro silane 4109-96-0 Cat. II Cat. 8 Cl[SiH2]Cl

인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis

AOP_200 Estrogen receptor activation leading to breast cancer

Diethanolamine 111-42-2 Cat. I Cat. 4

Stripper : 반도체 포토 공정 중 포

토레지스트 (Photo-resist) 패터닝

및 현상 후 불필요한 포토레지스트

층을 제거하는데 사용

Chemicals ← Organic Chemicals

← Alcohols ← Amino Alcohols ←

Ethanolamines ← diethanolamine

OCCNCCO

amine

amine, secondary

alkanol

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Potential electrophilic agents, Idiosyncratic

toxicity

CASP3

BAD

BAX

CCND2

CCNE1

CDKN1A

CDKN1B

E2F1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000002330-BAD

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000118971-CCND2

https://www.proteinatlas.org/ENSG00000105173-CCNE1

https://www.proteinatlas.org/ENSG00000124762-CDKN1A

https://www.proteinatlas.org/ENSG00000111276-CDKN1B

https://www.proteinatlas.org/ENSG00000101412-E2F1

blood

bone marrow, placenta

bone marrow, lymphoid

tissue

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000002330-BAD/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues, Blood

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000002330-BAD/cell

https://www.proteinatlas.org/ENSG00000002330-BAD/pathology

https://www.proteinatlas.org/ENSG00000087088-BAX/tissue

RNA exp_Lung, Gastrointestinal tract, Liver&gallbladder, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Lung, Gastrointestinal tract, Liver&gallbladder, Pancreas,

Kidney&urinary bladder, Male tissues, Female tissues, Skin, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000087088-BAX/cell

https://www.proteinatlas.org/ENSG00000087088-BAX/pathology

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=C020283&view=ixn

R05381   diethanolamine ethanolamine-lyase (acetaldehyde-forming); Ethanolamine +

Acetaldehyde <=> Diethanolamine

R05382   triethanolamine diethanolamine-lyase (acetaldehyde-forming); Triethanolamine

<=> Diethanolamine + Acetaldehyde

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

459 Increased, Liver Steatosis

1193 N/A, Breast Cancer

Malformations of Cortical Development

Liver Neoplasms

Heart Diseases

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

만성 수생환경 유해성 : 구분3

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Nephrotoxin

Skin burns

IARC carcinogen Possible (2b)

Asthma, occupationaal

Contact dermatitis, allergic

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\111-42-2.jpg

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

skin, nose,

throat; eye

burns, corneal

necrosis; skin

burns;

lacrimation

(discharge of

tears), cough,

sneezing

Craciunescu CN, et al. Dose response effects of dermally applied diethanolamine on neurogenesis in fetal

mouse hippocampus and potential exposure of humans. Toxicol Sci. 2009 Jan;107(1):220-6.

Bachman AN, et al. Diethanolamine and phenobarbital produce an altered pattern of methylation in GC-

rich regions of DNA in B6C3F1 mouse hepatocytes similar to that resulting from choline deficiency. Toxicol

Sci. 2006 Apr;90(2):317-25.

Jokinen MP, et al. Characterization of spontaneous and chemically induced cardiac lesions in rodent

model systems: the national toxicology program experience. Cardiovasc Toxicol. 2005;5(2):227-44.

Yoshizawa K, et al. Chemical-induced atrial thrombosis in NTP rodent studies. Toxicol Pathol.

2005;33(5):517-32. Review.

Malformations of Cortical Development

Liver Neoplasms

Heart Diseases

Coronary Thrombosis
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carcinogenicity in mammal is PROBABLE

aminoethanethiol

    Exact example match: diethanolamine

Irritation (of the respiratory tract) in mammal is

PLAUSIBLE

    Alert matched: 280 Ethanolamine

Mutagenicity in vitro in bacterium is INACTIVE

Diethyl oxalate 95-92-1 Cat. II Cat. 7 CCOC(=O)C(=O)OCC

TGFb_CIS_dn

p53_BLA_p4_ch1

p53_BLA_p4_ratio

p53_BLA_p4_viability

TP53

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분2

특정표적장기 독성(반복 노출) : 구분2

sAOP\95-92-1.jpg

AOP_95 Ether-a-go-go (ERG) voltage-gated potassium channel inhibition

leading to reduced survival
Diethylene glycol dimethyl ether 111-96-6 Cat. I Cat. 7

/EPIDEMIOLOGY STUDIES/

Ethylene glycol ethers (EGEs)

including diglyme are used in the

manufacture of semiconductors.

Epidemiological studies of

semiconductor populations

evaluated potential adverse

reproductive outcomes.

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← diglyme

COCCOCCOC ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

MIE 593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

NVS_ENZ_rMAOAP

BSK_hDFCGF CollagenIII_down

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 587 Reduced, feeding 1

KE 588 Increased, predation

COL3A1

AO 592 Reduced, survival
인화성 액체 : 구분3

생식독성 : 구분1B
sAOP\111-96-6.jpg

AOP_95 Ether-a-go-go (ERG) voltage-gated potassium channel inhibition

leading to reduced survival

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats

AOP_200 Estrogen receptor activation leading to breast cancer

Diethylene glycol monobutyl ether 112-34-5 Cat. III Cat. 4

인쇄(잉크 마킹 액체)공정

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← butyl carbitol

CCCCOCCOCCO
alkanol

ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

MIE 593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

1181 Activation, Estrogen receptor

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 587 Reduced, feeding 1

KE 588 Increased, predation

593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

AO 592 Reduced, survival

972 Decreased fertility, Reduced number of oocytes ovulated

1193 N/A, Breast Cancer

심한 눈 손상성/눈 자극성 : 구분2

Hemolytic anemia

Skin Sensitizer

Acute solvent syndrome

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Contact dermatitis, allergic

Encephalopathy, chronic solvent

Solvents, acute toxic effect

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\112-34-5.jpg

Inhalation for brief periods has no significant

effect. Contact with liquid causes moderate

irritation of eyes and corneal injury. Prolonged

contact with skin causes only minor irritation.

(USCG, 1999)

Diethylsilane 542-91-6 Cat. VI Cat. 8 CC[SiH2]CC

Flam. Liq. 2 (100%)

Acute Tox. 4 (32.84%)

Skin Irrit. 2 (32.84%)

Eye Irrit. 2 (34.33%)

STOT SE 3 (32.84%)

자료없음 -

Difluoromethane 75-10-5 Cat. II Cat. 7 FCF

인화성 가스 : 구분1

인화성 에어로졸 : 구분1

고압가스 : 액화가스

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

만성 수생환경 유해성 : 구분3

-

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_200 Estrogen receptor activation leading to breast cancer

Dimethyl acetamide 127-19-5 Cat. II Cat. 6

포토 (희석제)

Chemicals ← Organic Chemicals

← Amides ← Acetamides ←

dimethylacetamide

CN(C)C(=O)C

carboxamide

carboxamide, tertiary

carbonyl

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

-

245 Activation, PXR/SXR

1181 Activation, Estrogen recepto

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

459 Increased, Liver Steatosis

1193 N/A, Breast Cancer

급성 독성(흡입: 증기) : 구분3

심한 눈 손상성/눈 자극성 : 구분2

Acute solvent syndrome

occupationaal hepatotoxin (principal effect)

Nephrotoxin

Reproductive Toxin

IARC carcinogen Possible (2b)

ACGIH carcinogen Confirmed Animal

Hepatitis, chemical

Solvents, acute toxic effect

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\127-19-5.jpg

Skin, liver,

central nervous

system

irritation skin;

jaundice, liver

damage;

depression,

drowsiness,

hallucinations,

delusions

Kim HR, et al. occupationaal hepatic disorders in Korea. J Korean Med Sci. 2010 Dec;25(Suppl):S36-40.

Review.
Hepatitis
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5_Dimeth
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PROBABLE

Short chain alkyl amide

Exact example match: N,N-

dimethylacetamide

https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
https://www.proteinatlas.org/ENSG00000073756-PTGS2
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AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats

Dimethyl sulfoxide 67-68-5 Cat. VI Cat. 6

Stripper : 반도체 포토 공정 중 포

토레지스트 (Photo-resist) 패터닝

및 현상 후 불필요한 포토레지스트

층을 제거하는데 사용

Chemicals ← Organic Chemicals

← Sulfur Compounds ←

Sulfoxides ← Dimethyl Sulfoxide

CS(=O)C sulfoxide
sulfoxide : Acute Aquatic Toxicity, Potential

electrophilic agents

OVAL

EDNRB

IL1B

CYP2E1

CCL2

TNF

POR

H4-16

ITGAM

PTGS2

https://www.proteinatlas.org/ENSG00000136160-EDNRB

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000108691-CCL2

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000127948-POR

https://www.proteinatlas.org/ENSG00000169896-ITGAM

https://www.proteinatlas.org/ENSG00000073756-PTGS2

placenta

bone marrow, lymphoid

tissue

liver

bone marrow, lymphoid

tissue

liver

bone marrow

ductus deferens, seminal

vesicle

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000108691-CCL2/tissue

RNA exp_Brain, Lung, Muscle tissues, Adipose & soft tissue

Protein exp_X

https://www.proteinatlas.org/ENSG00000108691-CCL2/cell

https://www.proteinatlas.org/ENSG00000108691-CCL2/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

18 Activation, AhR

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

http://ctdbase.org/detail.go?type=chem&acc=D004121&view=ixn

R09498   dimethylsulfone reductase; Dimethyl sulfoxide + H2O + NAD+ <=> Dimethyl

sulfone + NADH + H+

R09500   dimethyl sulfide:ferricytochrome-c2 oxidoreductase; Dimethyl sulfide + 2

Ferricytochrome c2 + H2O <=> Dimethyl sulfoxide + 2 Ferrocytochrome c2 + 2 H+

R09501   dimethyl sulfide:menaquinone oxidoreductase; Dimethyl sulfide + Menaquinone

+ H2O <=> Dimethyl sulfoxide + Menaquinol

R12319   dimethyl sulfide,NADH:oxygen oxidoreductase (S-oxidizing); Dimethyl sulfide +

NADH + H+ + Oxygen <=> Dimethyl sulfoxide + NAD+ + H2O

R12320   dimethyl sulfoxide,NADH:oxygen oxidoreductase (S-oxidizing); Dimethyl sulfoxide

+ NADH + H+ + Oxygen <=> Dimethyl sulfone + NAD+ + H2O

944 dimerization, AHR/ARNT

945 reduced dimerization, ARNT/HIF1-alpha

948 reduced production, VEGF

110 Impairment, Endothelial network

317 Altered, Cardiovascular development/function

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

947 Increase, Early Life Stage Mortality

972 Decreased fertility, Reduced number of oocytes ovulated

Neoplasm Invasiveness | Pancreatic Neoplasms | Pancreatitis

Cataract

Skin Irrit. 2 (93.69%)

Eye Irrit. 2 (96.85%)

STOT SE 3 (40.06%)

자료없음

Acute solvent syndrome

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Solvents, acute toxic effect
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Bertoli SR, et al. Chronic iron overload induces vascular dysfunction in resistance pulmonary arteries

associated with right ventricular remodeling in rats. Toxicol Lett. 2018 Oct 1;295:296-306.

Pol A, et al. Mutations in SELENBP1, encoding a novel human methanethiol oxidase, cause extraoral

halitosis. Nat Genet. 2018 Jan;50(1):120-129.

Al-Attrache H, et al. Differential sensitivity of metabolically competent and non-competent HepaRG cells

to apoptosis induced by diclofenac combined or not with TNF-α. Toxicol Lett. 2016 Sep 6;258:71-86.

Bhattarai G, et al. Resveratrol prevents alveolar bone loss in an experimental rat model of periodontitis.
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Song G, et al. Altered redox mitochondrial biology in the neurodegenerative disorder fragile X-

tremor/ataxia syndrome: use of antioxidants in precision medicine. Mol Med. 2016 Jun 30;22.

Chu CY, et al. Functional rescue of a kidney anion exchanger 1 trafficking mutant in renal epithelial cells.

PLoS One. 2013;8(2):e57062.

Jumbo-Lucioni PP, et al. Oxidative stress contributes to outcome severity in a Drosophila melanogaster

model of classic galactosemia. Dis Model Mech. 2013 Jan;6(1):84-94.

Kadekar S, et al. Exocrine pancreatic carcinogenesis and autotaxin expression. PLoS One. 2012;7(8):e43209.

Sampath S, et al. The use of rat lens explant cultures to study the mechanism of drug-induced

cataractogenesis. Toxicol Sci. 2012 Mar;126(1):128-39.

Tang HL, et al. Cell survival, DNA damage, and oncogenic transformation after a transient and reversible

apoptotic response. Mol Biol Cell. 2012 Jun;23(12):2240-52.

Turner C, et al. Implications of the solvent vehicles dimethylformamide and dimethylsulfoxide for

establishing transcriptomic endpoints in the zebrafish embryo toxicity test. Environ Toxicol Chem. 2012

Mar;31(3):593-604.

Amirshahrokhi K, et al. The effect of methylsulfonylmethane on the experimental colitis in the rat. Toxicol

Appl Pharmacol. 2011 Jun 15;253(3):197-202.

Boyd WA, et al. A high-throughput method for assessing chemical toxicity using a Caenorhabditis elegans
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Dimethylamine borane 74-94-2 Cat. II Cat. 8 B.CNC

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

만성 수생환경 유해성 : 구분3

-

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Dimethylformamide 68-12-2 Cat. I Cat. 5

몰드공정

Chemicals ← Organic Chemicals

← Amides ← Formamides ←

Dimethylformamide

CN(C)C=O

carboxamide

carboxamide, tertiary

aldehyde

carbonyl

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Biodegradable compounds,

Non-genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-genotoxic

carcinogenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

CYP2E1

CASP3

BCL2L1

CASP9

CAT

HSP90B1

TP53

BAX

GPT

HSPA5

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000171552-BCL2L1

https://www.proteinatlas.org/ENSG00000132906-CASP9

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000166598-HSP90B1

https://www.proteinatlas.org/ENSG00000141510-TP53

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000167701-GPT

https://www.proteinatlas.org/ENSG00000044574-HSPA5

liver

blood

blood, liver

liver, thyroid gland

lymphoid tissue

liver, skeletal muscle

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000171552-BCL2L1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues, Blood

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000171552-BCL2L1/cell

https://www.proteinatlas.org/ENSG00000171552-BCL2L1/pathology

https://www.proteinatlas.org/ENSG00000132906-CASP9/tissue

RNA exp_Endocrine tissues, Liver&gallbladder, Pancreas, Male tissues, Female tissues, Bone

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

http://ctdbase.org/detail.go?type=chem&acc=D004126&view=ixn

R02509   N,N-Dimethylformamide amidohydrolase; N,N-Dimethylformamide + H2O <=>

Dimethylamine + Formate

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

Chemical and Drug Induced Liver Injury | Hepatomegaly

Necrosis

Dermatitis, Allergic Contact

Liver Cirrhosis, Experimental

Prenatal Injuries

Hepatitis

인화성 액체 : 구분3

급성 독성(흡입: 증기) : 구분3

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1B

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

Acute solvent syndrome

occupationaal hepatotoxin (principal effect)

Skin burns

IARC carcinogen Probable (2a)

ACGIH carcinogen Confirmed Animal

Encephalopathy, chronic solvent

Hepatitis, chemical

Solvents, acute toxic effect

sAOP\68-12-2.jpg

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

Eyes, skin,

respiratory

system, liver,

kidneys,

cardiovascular

system

Wu Z, et al. The essential role of CYP2E1 in metabolism and hepatotoxicity of N,N-dimethylformamide

using a novel Cyp2e1 knockout mouse model and a population study. Arch Toxicol. 2019 Nov;93(11):3169-

3181.

Li S, et al. Study on the potential way of hepatic cytotoxicity of N,N-dimethylformamide. J Biochem Mol

Toxicol. 2018 Sep;32(9):e22190.

Tsuchiyama H, et al. Gene expression profiles in auricle skin as a possible additional endpoint for

determination of sensitizers: A multi-endpoint evaluation of the local lymph node assay. Toxicol Lett. 2017

Oct 5;280:133-141.

Wu Z, et al. A comparative benchmark dose study for N, N-dimethylformamide induced liver injury in a

Chinese occupationaal cohort. Toxicol Sci. 2017 May 15.

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

AbdulHameed MD, et al. Systems level analysis and identification of pathways and networks associated

with liver fibrosis. PLoS One. 2014;9(11):e112193.

Turner C, et al. Implications of the solvent vehicles dimethylformamide and dimethylsulfoxide for

establishing transcriptomic endpoints in the zebrafish embryo toxicity test. Environ Toxicol Chem. 2012

Mar;31(3):593-604.

Kim HR, et al. occupationaal hepatic disorders in Korea. J Korean Med Sci. 2010 Dec;25(Suppl):S36-40.

Review.

Kim TH, et al. Synergistic hepatotoxicity of N,N-dimethylformamide with carbon tetrachloride in

association with endoplasmic reticulum stress. Chem Biol Interact. 2010 Mar 30;184(3):492-501.

Lundberg I, et al. Relative hepatotoxicity of some industrial solvents after intraperitoneal injection or

inhalation exposure in rats. Environ Res. 1986 Aug;40(2):411-20.
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Hepatotoxicity in mammal is PROBABLE

Formamide derivative

Exact example match: dimethylformamide

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PROBABLE

Short chain alkyl amide

Exact example match: dimethylformamide

AOP_95 Ether-a-go-go (ERG) voltage-gated potassium channel inhibition

leading to reduced survival
Dodecyl and tetradecyl glycidyl ethers

2461-18-9

38954-75-5
Cat. VI Cat. 8

Chemicals ← Organic Chemicals

← Ethers ← Ethers, Cyclic ←

Epoxy Compounds ← 1-dodecyl

glycidyl ether

CCCCCCCCCCCCOCC1CO1

CCCCCCCCCCCCCCOCC1CO1

epoxide

ether

epoxide : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Acute

Aquatic Toxicity, Potential electrophilic

agents, Reactive, unstable, toxic,

Nonbiodegradable compounds, Non-

genotoxic carcinogenicity

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

MIE 593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

TOX21_p53_BLA_p5_ratio

TOX21_p53_BLA_p2_viability

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 587 Reduced, feeding 1

KE 588 Increased, predation

TP53

AO 592 Reduced, survival

Skin Irrit. 2 (100%)

Skin Sens. 1 (22.78%)

Eye Dam. 1 (98.73%)

STOT SE 3 (22.78%)

Aquatic Chronic 4 (98.73%)

자료없음 sAOP\2461-18-9.jpg

carcinogenicity in mammal is PLAUSIBLE

ester or amide

Chromosome damage in vitro in mammal is

PLAUSIBLE

ester or amide

Developmental toxicity in mammal is

PLAUSIBLE

Irritation (of the eye) in mammal is PLAUSIBLE

Irritation (of the skin) in mammal is PLAUSIBLE

Mutagenicity in vitro in bacterium is

PLAUSIBLE

ester or amide

Skin sensitisation in mammal is PLAUSIBLE

ester or amide

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Epichlorohydrin 106-89-8 Cat. 5

Chemicals ← Organic Chemicals

← Ethers ← Ethers, Cyclic ←

Epoxy Compounds ←

Epichlorohydrin

ClCC1CO1

epoxide

ether

alkyl chloride

alkyl halide

epoxide: Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Acute

Aquatic Toxicity, Potential electrophilic

agents, Reactive, unstable, toxic,

Nonbiodegradable compounds, Non-

genotoxic carcinogenicity

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity,

Potential electrophilic agents

ABCA1 https://www.proteinatlas.org/ENSG00000165029-ABCA1

https://www.proteinatlas.org/ENSG00000165029-ABCA1/tissue

RNA exp_Brain, Endocrine tissues, Gastrointestinal tract, Liver&gallbladder, Kidney&urinary

bladder, Female tissues, Muscle tissues, Adipose&soft tissues, Bone marrow&lymphoid

tissues

Protein exp_Lung, Gastrointestinal tract, Female tissues

https://www.proteinatlas.org/ENSG00000165029-ABCA1/cell

https://www.proteinatlas.org/ENSG00000165029-ABCA1/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment, Population trajectory

Hypersensitivity | Lung Injury | Respiratory Hypersensitivity

Chemical and Drug Induced Liver Injury | Cholestasis

Nose Neoplasms

인화성 액체 : 구분3

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

발암성 : 구분1B

생식독성 : 구분2

Skin Sensitizer

Toxic Pneumonitis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Nephrotoxin

Reproductive Toxin

Skin burns

IARC carcinogen Probable (2a)

NTP carcinogen Anticipated human

carcinogen

ACGIH carcinogen Confirmed Animal

Contact dermatitis, allergic

Fumigants, acute toxic effect

[in animals: nasal cancer / potential

occupationaal carcinogen]

sAOP\106-89-8.jpg

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

irritation eyes,

skin with deep

pain; nausea,

vomiting;

abdominal

pain; resp

distress, cough;

cyanosis;

reproductive

effects;

[potential

occupationaal

carcinogen]

Remy S, et al.

Gene expressions changes in bronchial epithelial cells: markers for respiratory sensitizers and exploration

of the NRF2 pathway.

Toxicol In Vitro. 2014 Mar;28(2):209-17.

Uegaki S, et al.

Successful treatment with colestimide for a bout of cholestasis in a Japanese patient with benign

recurrent intrahepatic cholestasis caused by ATP8B1 mutation.

Intern Med. 2008;47(7):599-602.

Tani M, et al.

Rapid improvement of icterus and pruritus by the oral administration of colestimide in two cases of

drug-induced hepatitis.

Intern Med. 2001 Nov;40(11):1098-103.

Gardner RJ, et al.

Sensory irritation potential of selected nasal tumorigens in the rat.

Food Chem Toxicol. 1985 Jan;23(1):87-92.

John JA, et al.

Teratologic evaluation of inhaled epichlorohydrin and allyl chloride in rats and rabbits.

Fundam Appl Toxicol. 1983;3(5):437-42.

Hypersensitivity | Lung Injury | Respiratory Hypersensitivity

Cholestasis, Intrahepatic
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carcinogenicity in mammal is PLAUSIBLE

Chromosome damage in vitro in mammal is

PLAUSIBLE

Chromosome damage in vivo in mammal is

PLAUSIBLE

Developmental toxicity in mammal is

PLAUSIBLE

Hepatotoxicity in mammal is PLAUSIBLE

hydrocarbon

Irritation (of the eye) in mammal is PLAUSIBLE

Irritation (of the skin) in mammal is PLAUSIBLE

    Alert matched: 222 Epoxide

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Mutagenicity in vivo in mammal is PLAUSIBLE

Skin sensitisation in mammal is PLAUSIBLE

EPOXY RESINS 61788-97-4 Cat. VI Cat. 8 자료없음 -

AOP 260 CYP2E1 activation and formation of protein adducts leading to

neurodegeneration
Ethanol 64-17-5 Cat. I Cat. 1

웨이퍼 가공라인

칩 조립라인

포토 (PR용제)

조립라인 전반(세척제)

Chemicals ← Organic Chemicals

← Alcohols ← Ethanol

CCO alkanol

TNF

CYP2E1

CASP3

PPARA

IL6

CAT

NFE2L2

SREBF1

NR1H4

HMOX1

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000186951-PPARA

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000072310-SREBF1

https://www.proteinatlas.org/ENSG00000012504-NR1H4

https://www.proteinatlas.org/ENSG00000100292-HMOX1

bone marrow, lymphoid

tissue

liver

blood

adipose tissue, lymphoid

tissue

blood, liver

liver

lymphoid tissue

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000186951-PPARA/tissue

RNA exp_Gastrointestinal tract, Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male

tissues, Female tissues, Muscle tissues

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000186951-PPARA/cell

https://www.proteinatlas.org/ENSG00000186951-PPARA/pathology

MIE  1508 CYP2E1 Activation

MIE  1509 Protein Adduct Formation

http://ctdbase.org/detail.go?type=chem&acc=D000431&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Ethanol&page=1

KE  1510 Oxidative Stress in Brain

KE  1511 Lipid Peroxidation

KE  1512 Unfolded Protein Response

KE  1513 General Apoptosis

AO  1514 Neurodegeneration

Breast Neoplasms

Anemia, Aplastic | Leukemia

인화성 액체 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1A

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

skin, nose;

headache,

drowsiness,

lassitude

(weakness,

exhaustion),

narcosis;

cough; liver

damage;

anemia;

reproductive,

teratogenic

effects

Chen H, et al. Prenatal ethanol exposure increased the susceptibility of adult offspring rats to

glomerulosclerosis. Toxicol Lett. 2020 Mar 15;321:44-53.

Chen J, et al. Kaempferol alleviates acute alcoholic liver injury in mice by regulating intestinal tight

junction proteins and butyrate receptors and transporters. Toxicology. 2020 Jan 15;429:152338.

Hong Z, et al. The significance of Runx2 mediating alcohol-induced Brf1 expression and RNA Pol III gene

transcription. Chem Biol Interact. 2020 May 25;323:109057.

Li Y, et al. Hepatotoxicity study of combined exposure of DEHP and ethanol: A comprehensive analysis of

transcriptomics and metabolomics. Food Chem Toxicol. 2020 Jul;141:111370.

Louden AR, et al. Association between maternal periconceptional alcohol consumption and neural tube

defects: Findings from the National Birth Defects Prevention Study, 1997-2011. Birth Defects Res. 2020

Mar;112(5):427-439.

Sabitha R, et al. p-Coumaric acid attenuates alcohol exposed hepatic injury through MAPKs, apoptosis

and Nrf2 signaling in experimental models. Chem Biol Interact. 2020 Apr 25;321:109044.

Somensi LB, et al. Gastroprotective properties of Lupeol-derived ester: Pre-clinical evidences of Lupeol-

stearate as a potent antiulcer agent. Chem Biol Interact. 2020 Apr 25;321:108964.

Yang L, et al. PTP1B promotes macrophage activation by regulating the NF-κB pathway in alcoholic liver

injury. Toxicol Lett. 2020 Feb 1;319:11-21.

Cheng Q, et al. Methyl ferulic acid attenuates liver fibrosis and hepatic stellate cell activation through the

TGF-β1/Smad and NOX4/ROS pathways. Chem Biol Interact. 2019 Feb 1;299:131-139.

Chen L, et al. Benzene-induced mouse hematotoxicity is regulated by a protein phosphatase 2A complex

that stimulates transcription of . J Biol Chem. 2019 Feb 15;294(7):2486-2499.

He H, et al. Intrauterine programming of the glucocorticoid-insulin-like growth factor 1 (GC-IGF1) axis

mediates glomerulosclerosis in female adult offspring rats induced by prenatal ethanol exposure. Toxicol

Lett. 2019 Sep 1;311:17-26.

Hu S, et al. Glucocorticoid programming mechanism for hypercholesterolemia in prenatal ethanol-
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Hepatomegaly

Anencephaly | Encephalocele | Neural Tube Defects | Spinal Dysraphism

Liver Diseases, Alcoholic

Stomach Ulcer

Hepatomegaly | Weight Loss

Liver Cirrhosis

Anemia, Aplastic | Leukemia

Glomerulosclerosis, Focal Segmental | Hyperplasia | Prenatal Injuries

Fetal Growth Retardation | Hypercholesterolemia | Prenatal Exposure Delayed

Effects | Weight Gain

Melanosis
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PROBABLE

Alkyl alcohol

Exact example match: ethanol

Ethanolamine 141-43-5 Cat. II Cat. 4 NCCO

Inhibition, Iodotyrosine deiodinase (IYD)

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Ethanolamine&page=1

Increased, Mortality

Decreased, population

Increased mesotheliomas

Occurrence, Kidney toxicity

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분1

만성 수생환경 유해성 : 구분3

sAOP\141-43-5.jpg

Chen B, et al. Computational Discovery of Niclosamide Ethanolamine, a Repurposed Drug Candidate That

Reduces Growth of Hepatocellular Carcinoma Cells In Vitro and in Mice by Inhibiting Cell Division Cycle

37 Signaling. Gastroenterology. 2017 Jun;152(8):2022-2036.

He J, et al. Prolonged exposure to low-dose microcystin induces nonalcoholic steatohepatitis in mice: a

systems toxicology study. Arch Toxicol. 2017 Jan;91(1):465-480.

Kamijo Y, et al. Effects of inhaled monoethanolamine on bronchoconstriction. J Appl Toxicol. 2009

Jan;29(1):15-9.

Carcinoma, Hepatocellular

Inflammation | Non-alcoholic Fatty Liver Disease

Airway Obstruction

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_200 Estrogen receptor activation leading to breast cancer

Ethyl acetate 141-78-6 Cat. III Cat. 2

칩 조립라인

칩 접착, 몰드, 솔더볼부착 공정

인쇄(잉크 마킹) 세척제 등

Chemicals ← Organic Chemicals

← Carboxylic Acids ← Acids,

Acyclic ← Acetates ← ethyl

acetate

CCOC(=O)C
carbonyl

ester (carboxylate ester)

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

DRD1 https://www.proteinatlas.org/ENSG00000184845-DRD1 brain

https://www.proteinatlas.org/ENSG00000184845-DRD1/tissue

RNA exp_Brain

Protein exp_X

https://www.proteinatlas.org/ENSG00000184845-DRD1/cell

245 Activation, PXR/SXR

1181 Activation, Estrogen receptor

[2,3,4,5-Tetrahydro-7,8-dihydroxy-1-phenyl-1H-3-benzazepine binds to and results in

increased activity of DRD1 protein] which results in increased susceptibility to ethyl

acetate

DRD1 [SCH 23390 binds to and results in decreased activity of DRD1 protein] inhibits the

reaction [[2,3,4,5-Tetrahydro-7,8-dihydroxy-1-phenyl-1H-3-benzazepine binds to and

results in increased activity of DRD1 protein] which results in increased susceptibility to

ethyl acetate]

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Ethyl+acetate&page=1

71 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

459 Increased, Liver Steatosis

1193 N/A, Breast Cancer

Lung Diseases

인화성 액체 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\141-78-6.jpg

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

skin, nose,

throat;

narcosis;

dermatitis

Yorifuji T, et al. Does open-air exposure to volatile organic compounds near a plastic recycling factory

cause health effects? J Occup Health. 2012;54(2):79-87.
Lung Diseases
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Ethyl benzene 100-41-4 Cat. I Cat. 2 CCc1ccccc1

R02532   4-[(1R)-2-Amino-1-hydroxyethyl]-1,2-benzenediol:oxygen

oxidoreductase(deaminating)(flavin-containing); L-Noradrenaline + H2O + Oxygen <=>

3,4-Dihydroxymandelaldehyde + Ammonia + Hydrogen peroxide

R02919   4-[(1R)-1-Hydroxy-2-(methylamino)ethyl]-1,2-benzenediol:oxygen

oxidoreductase(deaminating)(flavin-containing); L-Adrenaline + H2O + Oxygen <=> 3,4-

Dihydroxymandelaldehyde + Methylamine + Hydrogen peroxide

R04300   4-(2-Aminoethyl)-1,2-benzenediol:oxygen oxidoreductase(deaminating)(flavin-

containing); Dopamine + H2O + Oxygen <=> 3,4-Dihydroxyphenylacetaldehyde +

Ammonia + Hydrogen peroxide

R04303   NADPH:4-(dimethylamino)phenylazoxybenzene oxidoreductase; para-

(Dimethylamino)azobenzene + NADP+ + H2O <=> 4-(Dimethylamino)phenylazoxybenzene

+ NADPH + H+

R04988   S-adenosyl-L-methionine:3-(all-trans-octaprenyl)benzene-1,2-diol 2-O-

methyltransferase; 2-Octaprenyl-6-hydroxyphenol + S-Adenosyl-L-methionine <=> 2-

Octaprenyl-6-methoxyphenol + S-Adenosyl-L-homocysteine

R05271   4-(hydroxymethyl)benzenesulfonate:NAD+ oxidoreductase; 4-Sulfobenzyl alcohol

+ NAD+ <=> 4-Sulfobenzaldehyde + NADH + H+

R05424   Ethylbenzene <=> Styrene + 2 H+

R05425   Ethylbenzene + Oxygen + NADH + H+ <=> (S)-1-Phenylethanol + NAD+ + H2O

R05440   Ethylbenzene + Oxygen + NADH + H+ <=> cis-1,2-Dihydro-3-ethylcatechol +

NAD+

R05495   Ethylbenzene + H2O <=> 1-Phenylethanol + 2 H+

R05711   N,N-dimethyl-1,4-phenylenediamine, aniline:NADP+ oxidoreductase; N,N-

Dimethyl-1,4-phenylenediamine + Aniline + 2 NADP+ <=> para-

(Dimethylamino)azobenzene + 2 NADPH + 2 H+

Hematologic Neoplasms

Neoplasms

Liver Neoplasms

Inflammation

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Lung Diseases

Chemical and Drug Induced Liver Injury

Acute Kidney Injury

PULMONARY FUNCTION

인화성 액체 : 구분2

급성 독성(흡입: 증기) : 구분4

피부 부식성/피부 자극성 : 구분2

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

흡인 유해성 : 구분1

만성 수생환경 유해성 : 구분3

-

Jiménez-Garza O, et al. Aberrant promoter methylation in genes related to hematopoietic malignancy in

workers exposed to a VOC mixture. Toxicol Appl Pharmacol. 2018 Jan 15;339:65-72.

Kponee KZ, et al. Elevated Indoor Volatile Organic Compound Exposure in the Niger Delta Region of

Nigeria. Int J Environ Res Public Health. 2018 Sep 6;15(9).

Yousefian F, et al. Long-term exposure to ambient air pollution and autism spectrum disorder in children:

A case-control study in Tehran, Iran. Sci Total Environ. 2018 Dec 1;643:1216-1222.

Aoki T, et al. Editor''s Highlight: Prospective Analyses of Volatile Organic Compounds in Obstructive

Sleep Apnea Patients. Toxicol Sci. 2017 Apr 1;156(2):362-374.

Cicalese L, et al. Hazardous air pollutants and primary liver cancer in Texas. PLoS One.

2017;12(10):e0185610.

Jiménez-Garza O, et al. Promoter methylation status in genes related with inflammation, nitrosative stress

and xenobiotic metabolism in low-level benzene exposure: Searching for biomarkers of oncogenesis.

Food Chem Toxicol. 2017 Nov;109(Pt 1):669-676.

von Ehrenstein OS, et al. In Utero and Early-Life Exposure to Ambient Air Toxics and Childhood Brain

Tumors: A Population-Based Case-Control Study in California, USA. Environ Health Perspect. 2016

Jul;124(7):1093-9.

Malek AM, et al. Exposure to hazardous air pollutants and the risk of amyotrophic lateral sclerosis.

Environ Pollut. 2015 Feb;197:181-6.

Porter TR, et al. Spatiotemporal association between birth outcomes and coke production and steel

making facilities in Alabama, USA: a cross-sectional study. Environ Health. 2014;13:85.

von Ehrenstein OS, et al. In utero exposure to toxic air pollutants and risk of childhood autism.

Epidemiology. 2014 Nov;25(6):851-8.

da Rosa JC, et al. Cytogenetic evaluation and the association with polymorphisms of the CPY1A1 and

NR1I3 genes in individuals exposed to BTEX. Environ Monit Assess. 2013 Jul;185(7):5883-90.

Yorifuji T, et al. Does open-air exposure to volatile organic compounds near a plastic recycling factory

Hematologic Neoplasms

Neoplasms

Autism Spectrum Disorder

Sleep Apnea, Obstructive

Liver Neoplasms

Inflammation

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Amyotrophic Lateral Sclerosis

Premature Birth | Prenatal Exposure Delayed Effects

Autistic Disorder

Micronuclei, Chromosome-Defective

Lung Diseases

Chemical and Drug Induced Liver Injury

Autism Spectrum Disorder

Acute Kidney Injury

Prenatal Exposure Delayed Effects

Extravasation of Diagnostic and Therapeutic Materials

Hearing Loss, Noise-Induced

PULMONARY FUNCTION

Short-term exposure in air : Humans: Exposure to high levels of ethylbenzene in the air for short periods can cause eye and throat irritation. Exposure to

higher levels can result in vertigo and dizziness.

Animals: Exposure to very high levels (about 2 million times the usual level in urban air) can cause death.

Long-term exposure in air : Hearing: Exposure to relatively low concentrations of ethylbenzene for several days to weeks resulted in potentially

irreversible damage to the inner ear and hearing of animals.

Kidney: Exposures to relatively low concentrations of ethylbenzene for several months to years caused kidney damage in animals.

Reproduction: There is no clear evidence that ethylbenzene affects fertility.

Cancer: An increase in kidney tumors in rats and lung and liver tumors in mice were found after they were exposed to ethylbenzene in air for 2 years. The

International Agency for Research on Cancer (an expert group that is part of the World Health Organization) has determined that long-term exposure to

ethylbenzene may cause cancer in humans.

Long-term exposure by ingestion : Hearing: Rats exposed to large amounts of ethylbenzene by mouth had severe damage to the inner ear.

Short-term eye and skin contact : Irritation: Liquid ethyl-benzene caused eye damage and skin irritation in rabbits.

Ethyl lactate 97-64-3 Cat. III Cat. 5 CCOC(=O)C(C)O

p53_BLA_p2_ratio

p53_BLA_p2_ch1

p53_BLA_p2_viability

R02948   (S)-2-hydroxy-2-methyl-3-oxobutanoate carboxy-lyase; (S)-2-Acetolactate <=>

(R)-Acetoin + CO2

R03050   2-Acetolactate pyruvate-lyase (carboxylating); 2-Acetolactate + Thiamin

diphosphate <=> 2-(alpha-Hydroxyethyl)thiamine diphosphate + Pyruvate

R03051   2,3-Dihydroxy-3-methylbutanoate:NADP+ oxidoreductase (isomerizing); 2-

Acetolactate + NADPH + H+ <=> 2,3-Dihydroxy-3-methylbutanoate + NADP+

R03052   2-Acetolactate methylmutase; 2-Acetolactate <=> 3-Hydroxy-3-methyl-2-

oxobutanoic acid

R04439   (R)-2,3-dihydroxy-3-methylbutanoate:NADP+ oxidoreductase (isomerizing); (R)-

2,3-Dihydroxy-3-methylbutanoate + NADP+ <=> (S)-2-Acetolactate + NADPH + H+

R04672   (S)-2-Acetolactate pyruvate-lyase (carboxylating); (S)-2-Acetolactate + Thiamin

diphosphate <=> 2-(alpha-Hydroxyethyl)thiamine diphosphate + Pyruvate

R05071   (S)-2-Acetolactate methylmutase; (S)-2-Acetolactate <=> 3-Hydroxy-3-methyl-2-

oxobutanoic acid

R09796   (R)-lactate hydro-lyase; (R)-Lactate <=> Methylglyoxal + H2O

R10916   (2R)-2,3-dihydroxy-3-methylbutanoate:NAD+ oxidoreductase (isomerizing); (R)-

2,3-Dihydroxy-3-methylbutanoate + NAD+ <=> (S)-2-Acetolactate + NADH + H+

TP53

인화성 액체 : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

sAOP\97-64-3.jpg

Ethyl silicate 11099-06-2 Cat. VI Cat. 8 인화성 액체 : 구분3 -

Ethyl-3-ethoxy propionate 763-69-9 Cat. IV Cat. 4 CCOCCC(=O)OCC
인화성 액체 : 구분3

특정표적장기 독성(1회 노출) : 구분3(마취작용)
-

Ethylene 74-85-1 Cat. VI Cat. 4 C=C

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Ethylene&page=1

인화성 가스 : 구분1

고압가스 : 액화가스
-

Brandenberger C, et al. Inhalation exposure to ethylene induces eosinophilic rhinitis and nasal epithelial

remodeling in Fischer 344 rats. Chem Biol Interact. 2015 Sep 11.
Hyperplasia

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

Ethylene glycol 107-21-1 Cat. III Cat. 2

웨이퍼 가공라인

건식식각, CVD, 이온주입(과거 6인

치)

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← Ethylene Glycol

OCCO
alkanol

1,2-diol
-

IL6

CCL2

SPP1

CCL5

NFKB1

TF

TNF

UMOD

CAT

VNN1

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000108691-CCL2

https://www.proteinatlas.org/ENSG00000118785-SPP1

https://www.proteinatlas.org/ENSG00000271503-CCL5

https://www.proteinatlas.org/ENSG00000109320-NFKB1

https://www.proteinatlas.org/ENSG00000091513-TF

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000169344-UMOD

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000112299-VNN1

adipose tissue, lymphoid

tissue

gallbladder, kidney,

placenta

blood

liver

bone marrow, lymphoid

tissue

kidney

blood, liver

intestine, liver

https://www.proteinatlas.org/ENSG00000136244-IL6/tissue

RNA exp_Lung, Kidney&urinary bladder, Adipose&soft tissue, Bone marrow&lymphoid tissues

Protein exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000136244-IL6/cell

https://www.proteinatlas.org/ENSG00000136244-IL6/pathology

https://www.proteinatlas.org/ENSG00000108691-CCL2/tissue

RNA exp_Brain, Lung, Muscle tissues, Adipose & soft tissue

Protein exp_X

https://www.proteinatlas.org/ENSG00000108691-CCL2/cell

https://www.proteinatlas.org/ENSG00000108691-CCL2/pathology

https://www.proteinatlas.org/ENSG00000118785-SPP1/tissue

RNA exp_Liver & gallbladder, Kidney & urinary bladder, Female tissues

Protein exp_Endocrine tissues, Lung, Gastrointestinal tract, Liver & gallbladder, Pancreas,

Kidney & urinary bladder

https://www.proteinatlas.org/ENSG00000118785-SPP1/cell

https://www.proteinatlas.org/ENSG00000118785-SPP1/pathology

https://www.proteinatlas.org/ENSG00000271503-CCL5/tissue

RNA exp_Blood

Protein exp_X

https://www.proteinatlas.org/ENSG00000271503-CCL5/cell

https://www.proteinatlas.org/ENSG00000271503-CCL5/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=D019855&view=ixn

R01781   1,2-Ethanediol:NAD+ oxidoreductase; Ethylene glycol + NAD+ <=>

Glycolaldehyde + NADH + H+

R04880   3,4-dihydroxyphenylethyleneglycol:NAD+ oxidoreductase; 3,4-

Dihydroxyphenylethyleneglycol + NAD+ <=> 3,4-Dihydroxymandelaldehyde + NADH +

H+

R04881   S-Adenosyl-L-methionine:catechol O-methyltransferase; S-Adenosyl-L-methionine

+ 3,4-Dihydroxyphenylethyleneglycol <=> S-Adenosyl-L-homocysteine + 3-Methoxy-4-

hydroxyphenylethyleneglycol

R05842   ethylene oxide hydrolase; Ethylene oxide + H2O <=> Ethylene glycol

R11541   4-[(2-hydroxyethoxy)carbonyl]benzoate acylhydrolase; 4-(2-

Hydroxyethoxycarbonyl)benzoate + H2O <=> Terephthalate + Ethylene glycol

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

Ataxia | Poisoning

Acute Kidney Injury | Atrophy | Chemical and Drug Induced Liver Injury | Stomach Ulcer

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분2

특정표적장기 독성(반복 노출) : 구분2
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Aneuploidy | Infertility

Hyperoxaluria | Kidney Tubular Necrosis, Acute

Disease Models, Animal

Kidney Calculi

Abnormalities, Multiple | Bone Diseases, Developmental | Gait Disorders,

Neurologic | Musculoskeletal Abnormalities | Prenatal Injuries

Urolithiasis

Teratogenesis

Ataxia | Poisoning

Acute Kidney Injury | Atrophy | Chemical and Drug Induced Liver Injury | Stomach

Ulcer

Very small amounts will not affect your health : Your health is not likely to be seriously affected by the very small amounts of ethylene glycol that could

be tasted or otherwise accidentally eaten (for example, by putting your fingers in your mouth after getting them wet with antifreeze). Accidental or

intentional ingestion of larger amounts of ethylene glycol can cause serious illness or death.

Large amounts can damage the kidneys, nervous system, and heart

When ethylene glycol breaks down in the body, it forms chemicals that crystallize, and the crystals can collect in your kidneys and affect kidney function.

Ethylene glycol also forms acidic chemicals in the body, which can change the body's acid/base balance and affect your nervous system, lungs, and heart .

Early treatment can prevent damage. Early diagnosis and treatment have been very successful in people drinking large amounts of ethylene glycol.
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26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation

leading to liver tumors

149_Peptide Oxidation Leading to Hypertension

Ethylene oxide 75-21-8 Cat. I Cat. 4 C1CO1

R03831   (S)-Reticuline:oxygen oxidoreductase (methylene-bridge-forming); (S)-

Reticuline + Oxygen <=> (S)-Scoulerine + Hydrogen peroxide

R05351   Ethylene oxide + CoA + NAD+ <=> Acetyl-CoA + NADH + H+

R05444   Ethylene + Oxygen + NADH + H+ <=> Ethylene oxide + NAD+ + H2O

R05842   ethylene oxide hydrolase; Ethylene oxide + H2O <=> Ethylene glycol

R07089   1,1-dichloroethylene, NADPH:oxygen oxidoreductase (RH-hydroxylating or

-epoxidizing); 1,1-Dichloroethylene + NADPH + Oxygen + H+ <=> 1,1-

Dichloroethylene epoxide + NADP+ + H2O

R07092   1,1-dichloroethylene-epoxide:glutathione S-(chloroepoxyethyl)transferase

[2-(S-glutathionyl)acetyl-chloride-forming]; 1,1-Dichloroethylene epoxide +

Glutathione <=> 2-(S-Glutathionyl)acetyl chloride + Hydrochloric acid

R11897   2-hydroxyethyl-CoM:2-mercaptoethanesulfonate lyase (epoxyalkane-ring-

forming); Ethylene oxide + Coenzyme M <=> 2-Hydroxyethyl-CoM

R11899   2-chloro-2-hydroxyethyl-CoM:2-mercaptoethanesulfonate lyase

(epoxyalkane-ring-forming); Chloroethylene oxide + Coenzyme M <=> 2-Chloro-2-

hydroxyethyl-CoM

R11901   chloroethylene,NADH:oxygen oxidoreductase; Vinyl chloride + NADH + H+

+ Oxygen <=> Chloroethylene oxide + NAD+ + H2O

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide
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인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(경구) : 구분3

급성 독성(흡입: 가스) : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2
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발암성 : 구분1A

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

60 Modulation of Adult Leydig Cell

Function Subsequent Glucocorticoid

Activation in the Fetal Testis

95 Ether-a-go-go (ERG) voltage-gated

potassium channel inhibition leading to

reduced survival

187 Anticoagulant rodenticide inhibition

of vitamin K epoxide reductase resulting

coagulopathy and hemorrhage

MIE 1134 Irreversible inhibition of hepatic

VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to

vitamin K to form vitamin K

hydroquinone

MIE 1138 Uncoupling of oxidative

phosphorylation, Reduced ability to

generate ATP

MIE 1169 Anticoagulant rodenticide

interferes with carboxylation of Gla

proteins in bone, Impairment of post-

translational modification (carboxylation)
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Ethylene oxide can cause a wide variety of harmful health effects in exposed persons. In general, with higher levels of exposure to the chemical, more

severe effects will occur. The major effects seen in workers exposed to ethylene oxide at low levels for several months or years are irritation of the eyes,

skin, and mucous membranes and problems in the functioning of the brain and nerves. At higher levels of exposure to ethylene oxide, which may result

from accidents or equipment breakdown, the types of effects are similar, but they are more severe and harmful. There is also some evidence that

exposure to ethylene oxide can cause an increased rate of miscarriages in female workers exposed to ethylene oxide. Studies in animals have shown that

breathing ethylene oxide at high levels can interfere with their ability to reproduce. Litter sizes have been smaller than usual, and the babies of exposed

animals have weighed less than normal and have had delayed bone formation.

Scale studies of workers exposed to ethylene oxide in ethylene oxide factories or hospital sterilizing rooms have shown an increased incidence of

leukemia, stomach cancer, cancer of the pancreas and Hodgkin's disease. Ethylene oxide has also been shown to cause cancer in laboratory animals.

Leukemia, brain tumors, lung tumors and tumors of the tear glands of the eye have been found.

Carcinogenicity in mammal is PROBABLE

Epoxide

    Exact example match: ethylene oxide

Chromosome damage in vitro in mammal is

PLAUSIBLE

    Alert matched: 019 Epoxide

Chromosome damage in vivo in mammal is

PROBABLE

Epoxide

Exact example match: ethylene oxide

Developmental toxicity in mammal is

PROBABLE

Epoxide

Exact example match: ethylene oxide

Irritation (of the eye) in mammal is PLAUSIBLE

Epoxide

Irritation (of the skin) in mammal is PLAUSIBLE

Epoxide

PLAUSIBLE

Epoxide

PLAUSIBLE

Epoxide

Epoxide

FLUORIDES 16984-48-8 Cat. III Cat. 8 [F-]

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식독성 : 구분2

생식독성 : 수유독성

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

-

However, exposure to higher levels of fluoride may harm your health. Skeletal fluorosis can be caused by eating, drinking, or breathing very large

amounts of fluorides. This disease only occurs after long-term exposures and can cause denser bones, joint pain, and a limited range of joint movement.

In the most severe cases, the spine is completely rigid. Skeletal fluorosis is extremely rare in the United States; it has occurred in some people consuming

greater than 30 times the amount of fluoride typically found in fluoridated water. It is more common in places where people do not get proper nutrition.

At fluoride levels 5 times greater than levels typically found in fluoridated water, fluoride can result in denser bones. However, these bones are often more

brittle or fragile than normal bone and there is an increased risk of older men and women breaking a bone. Some studies have also found a higher risk

of bone fractures in older men and women at fluoride levels typically found in fluoridated water. However, other studies have not found an effect at this

fluoride dose. If you eat large amounts of sodium fluoride at one time, it can cause stomachaches, vomiting, and diarrhea. Extremely large amounts can

cause death by affecting your heart.

We do not know if eating, drinking, or breathing fluoride can cause reproductive effects in humans. Reproductive effects, such as decreased fertility and

sperm and testes damage, have been seen in laboratory animals at extremely high doses (more than 100 times higher than levels found in fluoridated

water). However, other studies have not found any reproductive effects in laboratory animals.

A number of studies have been done to assess whether there is an association between fluoride and cancer in people who live in areas with fluoridated

water or naturally high levels of fluoride in drinking water, or people who work in jobs where they may be exposed to fluorides. Most studies have not

found any association between fluoride and cancer in people. A study in rats and mice found that a small number of male rats developed bone cancer

after drinking water with high levels of fluoride in it throughout their lives. This was considered equivocal evidence that fluoride causes cancer in male

rats. Fluoride did not cause cancer in mice or female rats. Another study found no evidence that even higher doses of fluoride caused cancer in rats. Both

animal studies had problems that limited their usefulness in showing whether fluoride can cause cancer in humans. The International Agency for Research

on Cancer (IARC) has determined that the carcinogenicity of fluoride to humans is not classifiable.

Fluorine 7782-41-4 Cat. II Cat. 7 FF

산화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1
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López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Riyat M, et al. Analysis of 35 inorganic elements in teeth in relation to caries formation. Biol Trace Elem

Res. 2009 Summer;129(1-3):126-9.

Colorectal Neoplasms | Death

Dental Caries

Hydrogen fluoride is not as dangerous as fluorine, but large amounts of it can also cause death.

Fluorine gas is very irritating and very dangerous to the eyes, skin, and lungs. Fluorine gas at low concentrations makes your eyes and nose hurt. At higher

concentrations, it becomes hard to breathe. Exposure to high concentrations of fluorine can cause death due to lung damage.

Formaldehyde 50-00-0 Cat. I Cat. 2 C=O

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Formaldehyde&page=1
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Workers and residents Inhalation : The most common health problems in people exposed to formaldehyde include irritation of the eyes, nose, and throat.

Formaldehyde may cause occupational asthma, but this seems to be rare.

Laboratory animals Inhalation : Animal studies have shown that inhalation of formaldehyde can result in irritation and damage to the lining of the nose

and throat. High concentrations can also affect the lung.

Impaired learning and changes in behavior have been observed in rats after high concentrations of formaldehyde.

Oral : Stomach damage has been observed in rats exposed to high oral doses of formaldehyde.

Cancer : Some studies of humans exposed repeatedly to formaldehyde in workplace air found more cases of nose and throat cancer than expected.

Animal studies of laboratory rats exposed for life to formaldehyde in air found that some rats developed nose cancer.

The Department of Health and Human Services (DHHS) and the International Agency for Research on Cancer (IARC) have characterized formaldehyde as a

human carcinogen based on studies of inhalation exposure in humans and laboratory animals.
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Alkyl aldehyde

Exact example match: formaldehyde

Chromosome damage in vitro in mammal is

PLAUSIBLE

Alkyl aldehyde or

precursor

Mutagenicity in vitro in bacterium is

PROBABLE

Alkyl aldehyde or

precursor

Exact example match: formaldehyde

Mutagenicity in vitro in mammal is PLAUSIBLE

Alkyl aldehyde or

precursor

Non-specific genotoxicity in vitro in mammal is

PLAUSIBLE

Alkyl aldehyde or

precursor

Skin sensitisation in mammal is PLAUSIBLE

Aldehyde
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Gallium 7440-55-3 Cat. VI Cat. 8 [Ga] 금속부식성 물질 : 구분1 -

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Flora SJ, et al. Arsenic moiety in gallium arsenide is responsible for neuronal apoptosis and behavioral

alterations in rats. Toxicol Appl Pharmacol. 2009 Oct 15;240(2):236-44.

Arumugam GP, et al. Tamoxifen flare hypercalcemia: an additional support for gallium nitrate usage. J

Bone Miner Metab. 2006;24(3):243-7.

Arumugam G, et al. Effect of gallium nitrate on tamoxifen induced hypercalcemia in rats bearing

mammary tumor. Exp Oncol. 2006 Jun;28(2):141-5.

Chitambar CR, et al. Gallium-induced cell death in lymphoma: role of transferrin receptor cycling,

involvement of Bax and the mitochondria, and effects of proteasome inhibition. Mol Cancer Ther. 2006

Nov;5(11):2834-43.

Chua MS, et al. Gallium maltolate is a promising chemotherapeutic agent for the treatment of

hepatocellular carcinoma. Anticancer Res. 2006;26(3A):1739-43.

Rudnev AV, et al. Preclinical characterization of anticancer gallium(III) complexes: solubility, stability,

lipophilicity and binding to serum proteins. J Inorg Biochem. 2006 Nov;100(11):1819-26.

Flora SJ, et al. Meso 2,3-dimercaptosuccinic acid (DMSA) and monoisoamyl DMSA effect on gallium

arsenide induced pathological liver injury in rats. Toxicol Lett. 2002 Jun 7;132(1):9-17.

Csaky KG, et al. Gallium nitrate optic neuropathy. Am J Ophthalmol. 1997 Oct;124(4):567-8.

Diabetes Mellitus, Type 2

Learning Disabilities

Breast Neoplasms | Hypercalcemia

Lymphoma, Non-Hodgkin

Carcinoma, Hepatocellular

Carcinoma, Renal Cell

Chemical and Drug Induced Liver Injury

Optic Nerve Diseases | Scotoma

Gallium arsenide 1303-00-0 Cat. I Cat. 8 [Ga]#[As]
Chemical and Drug Induced Liver Injury

피부 부식성/피부 자극성 : 구분1

발암성 : 구분1A

생식독성 : 구분1B

특정표적장기 독성(반복 노출) : 구분1

만성 수생환경 유해성 : 구분3

-

Flora SJ, et al. Arsenic moiety in gallium arsenide is responsible for neuronal apoptosis and behavioral

alterations in rats. Toxicol Appl Pharmacol. 2009 Oct 15;240(2):236-44.

Flora SJ, et al. Meso 2,3-dimercaptosuccinic acid (DMSA) and monoisoamyl DMSA effect on gallium

arsenide induced pathological liver injury in rats. Toxicol Lett. 2002 Jun 7;132(1):9-17.

Learning Disabilities

Chemical and Drug Induced Liver Injury

Gallium nitride 25617-97-4 Cat. VI Cat. 8 N#[Ga] Skin Sens. 1 (100%) 자료없음 -

26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Gallium oxide
12024-21-4

12653-62-2
Cat. VI Cat. 8

[O-2].[O-2].[O-

2].[Ga+3].[Ga+3]

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

Not classified 자료없음 -

Gallium phosphide 12063-98-8 Cat. VI Cat. 8 P#[Ga]

Eye Irrit. 2 (100%)

STOT SE 3 (100%)

자료없음 -

Gallium trichloride 13450-90-3 Cat. VI Cat. 8 Cl[Ga](Cl)Cl 금속부식성 물질 : 구분1 -

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_256 Inhibition of mitochondrial DNA polymerase gamma leading to

kidney toxicity

gamma-Butyrolactone 96-48-0 Cat. II Cat. 5

웨이퍼 가공라인, 포토공정

Chemicals ← Organic Chemicals

← Lactones ← 4-Butyrolactone

O=C1CCCO1

carbonyl

ester (carboxylate ester)

lactone

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

lactone : Genotoxic carcinogenicity,

mutagenicity, Skin sensitization, Acute

Aquatic Toxicity, Potential electrophilic

agents, Non-genotoxic carcinogenicity

TGFB1

FASN

CASP3

NFE2L2

NQO1

HMOX1

KL

TNF

AHR

FOXO1

https://www.proteinatlas.org/ENSG00000105329-TGFB1

https://www.proteinatlas.org/ENSG00000169710-FASN

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000181019-NQO1

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000133116-KL

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000106546-AHR

https://www.proteinatlas.org/ENSG00000150907-FOXO1

adipose tissue

blood

stomach

lymphoid tissue

kidney, parathyroid

gland, placenta

bone marrow, lymphoid

tissue

placenta

skeletal muscle

https://www.proteinatlas.org/ENSG00000105329-TGFB1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000105329-TGFB1/cell

https://www.proteinatlas.org/ENSG00000105329-TGFB1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/tissue

RNA exp_Brain, Endocrine tissues, Proximal digestive tract, Female tissues

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Female tissues, Bone

marrow&lymphoidal tissues

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/cell

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/pathology

https://www.proteinatlas.org/ENSG00000181019-NQO1/tissue

RNA exp_Gastrointestinal tract, Female tissues

MIE 762 Activation, ionotropic GABA Receptor chloride channel

MIE 1481 Inhibition of mitochondrial DNA polymerase gamma (Pol gamma)

ATG_RORg_TRANS_up

TOX21_p53_BLA_p2_ch2

ATG_VDR_TRANS_up

BSK_3C_Vis_down

http://ctdbase.org/detail.go?type=chem&acc=D015107&view=ixn

R03708   1,4-Lactone hydroxyacylhydrolase; gamma-Butyrolactone + H2O <=> 4-

Hydroxyacid

KE 1012 Increased, Inhibitory postsynaptic potential

KE 1014 Induction, Somatic muscle paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic inhibition

KE 1016 Inhibition, Feeding

KE 1482 Depletion, mtDNA

KE 1483 Dysfunction, Mitochondria

KE 709 Increase, Cytotoxicity (renal tubular cell)

RORC

VDR

AO 351 Increased Mortality

AO 814 Occurrence, Kidney toxicity

Endotoxemia | Pulmonary Edema

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

sAOP\96-48-0.jpg

Wu K, et al. Metformin alleviated endotoxemia-induced acute lung injury via restoring AMPK-dependent

suppression of mTOR. Chem Biol Interact. 2018 Aug 1;291:1-6.

Liu M, et al. 4-Acetylantroquinonol B suppresses autophagic flux and improves cisplatin sensitivity in

highly aggressive epithelial cancer through the PI3K/Akt/mTOR/p70S6K signaling pathway. Toxicol Appl

Pharmacol. 2017 Jun 15;325:48-60.

Cao HH, et al. Quercetin inhibits HGF/c-Met signaling and HGF-stimulated melanoma cell migration and

invasion. Mol Cancer. 2015 May 14;14:103.

Chang TC, et al. 4-Acetylantroquinonol B inhibits colorectal cancer tumorigenesis and suppresses cancer

stem-like phenotype. Toxicol Appl Pharmacol. 2015 Oct 15;288(2):258-68.

Kuang X, et al. Klotho upregulation contributes to the neuroprotection of ligustilide in an Alzheimer''s

disease mouse model. Neurobiol Aging. 2014 Jan;35(1):169-78.

Calderón-Montaño JM, et al. Alpha, beta-unsaturated lactones 2-furanone and 2-pyrone induce cellular

DNA damage, formation of topoisomerase I- and II-DNA complexes and cancer cell death. Toxicol Lett.

2013 Sep 12;222(1):64-71.

Su ZY, et al. Epigenetic reactivation of Nrf2 in murine prostate cancer TRAMP C1 cells by natural

phytochemicals Z-ligustilide and Radix angelica sinensis via promoter CpG demethylation. Chem Res

Toxicol. 2013 Mar 18;26(3):477-85.

Russo A, et al. Effect of vicanicin and protolichesterinic acid on human prostate cancer cells: role of Hsp70

protein. Chem Biol Interact. 2012 Jan 5;195(1):1-10.

Kleinstreuer NC, et al. Environmental impact on vascular development predicted by high-throughput

screening. Environ Health Perspect. 2011 Nov;119(11):1596-603.

Uddin S, et al. Overexpression of fatty acid synthase in Middle Eastern epithelial ovarian carcinoma

activates AKT and Its inhibition potentiates cisplatin-induced apoptosis. Mol Med. 2011;17(7-8):635-45.

Orita H, et al. Inhibiting fatty acid synthase for chemoprevention of chemically induced lung tumors. Clin

Cancer Res. 2008 Apr 15;14(8):2458-64.

Endotoxemia | Pulmonary Edema

Neoplasms, Experimental | Ovarian Neoplasms

Neoplasm Metastasis

Colorectal Neoplasms | Neoplasm Invasiveness | Weight Loss

Memory Disorders

Leukemia, Erythroblastic, Acute | Lung Neoplasms

Prostatic Neoplasms

Abortion, Spontaneous | Embryo Loss | Prenatal Injuries

Neoplasms, Experimental | Ovarian Neoplasms

Breast Neoplasms | Neovascularization, Pathologic

Epilepsy, Absence | Seizures

Breast Neoplasms

Bradycardia | Drug-Related Side Effects and Adverse Reactions | Fasciculation |

Heart Arrest | Reflex, Abnormal | Seizures

Esophageal Neoplasms
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https://www.proteinatlas.org/ENSG0000010532

9-TGFB1

https://www.proteinatlas.org/ENSG0000016971

0-FASN

https://www.proteinatlas.org/ENSG0000016430

5-CASP3

https://www.proteinatlas.org/ENSG0000011604

4-NFE2L2

https://www.proteinatlas.org/ENSG0000018101

9-NQO1

https://www.proteinatlas.org/ENSG0000010029

2-HMOX1

https://www.proteinatlas.org/ENSG0000013311

6-KL

https://www.proteinatlas.org/ENSG0000023281

0-TNF

https://www.proteinatlas.org/ENSG0000010654

6-AHR

https://www.proteinatlas.org/ENSG0000015090

7-FOXO1

Germanium 7440-56-4 Cat. V Cat. 8 [Ge]

인화성 고체 : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Ma YH, et al. Water-soluble germanium nanoparticles cause necrotic cell death and the damage can be

attenuated by blocking the transduction of necrotic signaling pathway. Toxicol Lett. 2011 Dec

15;207(3):258-69.

Necrosis

187_Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Germanium dioxide 1310-53-8 Cat. VI Cat. 8 O=[Ge]=O

1132_Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

Acute Tox. 4 (91.3%)

STOT RE 2 (42.39%)

자료없음 -

Germanium telluride
12025-39-7

12260-55-8
Cat. VI Cat. 8

[Te].[Ge]

[Te]=[Ge]=[Te]
자료없음 -

Germanium tetrachloride 10038-98-9 Cat. III Cat. 8 Cl[Ge](Cl)(Cl)Cl
금속부식성 물질 : 구분1

심한 눈 손상성/눈 자극성 : 구분1
-

Germanium tetrafluoride 7783-58-6 Cat. III Cat. 8 F[Ge](F)(F)F

인화성 가스 : 구분1

금속부식성 물질 : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

Germanium tetrahydride 7782-65-2 Cat. II Cat. 8 [GeH4]

고압가스 : 액화가스

급성 독성(경구) : 구분4

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

AOP_200 Estrogen receptor activation leading to breast cancer

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis

Glycerol 56-81-5 Cat. VI Cat. 8

솔더볼부착 공정, 칩 조립라인

Chemicals ← Organic Chemicals

← Alcohols ← Sugar Alcohols ←

Triose Sugar Alcohols ← Glycerol

OCC(O)CO
alkanol

1,2-diol
-

TNF

IL1B

AQP9

HMOX1

AQP3

ANGPTL4

AQP7

CAT

NOS2

AGT

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000103569-AQP9

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000165272-AQP3

https://www.proteinatlas.org/ENSG00000167772-ANGPTL4

https://www.proteinatlas.org/ENSG00000165269-AQP7

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000007171-NOS2

https://www.proteinatlas.org/ENSG00000135744-AGT

bone marrow, lymphoid

tissue

bone marrow, lymphoid

tissue

blood, liver

lymphoid tissue

esophagus, lymphoid

tissue, salivary gland,

tongue

adipose tissue, liver,

pancreas

adipose tissue, breast,

heart muscle

blood, liver

intestine, lymphoid tissue

liver

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000103569-AQP9/tissue

RNA exp_Liver & gallbladder, Blood

Protein exp_Liver & gallbladder, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000103569-AQP9/cell

https://www.proteinatlas.org/ENSG00000103569-AQP9/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000167772-ANGPTL4/tissue

RNA exp_Brain, Gastrointestinal tract, Liver & gallbladder, Pancreas, Female tissues,

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=D005990&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Glycerol&page=1

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

505 Decreased sperm quantity / quality in the adult, Decreased fertility

1193 N/A, Breast Cancer

Not classified 자료없음 https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\56-81-5.jpg

inhalation, skin

and/or eye

contact

irritation eyes,

skin,

respiratory

system;

headache,

nausea,

vomiting;

kidney injury

Abd-Ellatif RN, et al. Diacerein protects against glycerol-induced acute kidney injury: Modulating oxidative

stress, inflammation, apoptosis and necroptosis. Chem Biol Interact. 2019 Jun 1;306:47-53.

Larian N, et al. Pseudomonas aeruginosa-derived pyocyanin reduces adipocyte differentiation, body

weight, and fat mass as mechanisms contributing to septic cachexia. Food Chem Toxicol. 2019

Aug;130:219-230.

Lin VY, et al. Vaporized E-Cigarette Liquids Induce Ion Transport Dysfunction in Airway Epithelia. Am J

Respir Cell Mol Biol. 2018 Dec 21.

Zeng N, et al. Aberrant expression of miR-451a contributes to 1,2-dichloroethane-induced hepatic

glycerol gluconeogenesis disorder by inhibiting glycerol kinase expression in NIH Swiss mice. J Appl

Toxicol. 2018 Feb;38(2):292-303.

He J, et al. Prolonged exposure to low-dose microcystin induces nonalcoholic steatohepatitis in mice: a

systems toxicology study. Arch Toxicol. 2017 Jan;91(1):465-480.

McQueen AE, et al. The C-terminal fibrinogen-like domain of angiopoietin-like 4 stimulates adipose

tissue lipolysis and promotes energy expenditure. J Biol Chem. 2017 Sep 29;292(39):16122-16134.

Pankow JF, et al. Benzene formation in electronic cigarettes. PLoS One. 2017;12(3):e0173055.

Pestana D, et al. Adipose tissue dysfunction as a central mechanism leading to dysmetabolic obesity

triggered by chronic exposure to p,p''-DDE. Sci Rep. 2017 Jun 1;7(1):2738.

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Kunak CS, et al. Nephroprotective potential of carnitine against glycerol and contrast-induced kidney

injury in rats through modulation of oxidative stress, proinflammatory cytokines, and apoptosis. Br J

Radiol. 2016;89(1058):20140724.

Zorova LD, et al. The role of myoglobin degradation in nephrotoxicity after rhabdomyolysis. Chem Biol

Interact. 2016 Aug 25;256:64-70.

Acute Kidney Injury

Hepatomegaly | Hypothermia | Lethargy | Tremor | Weight Loss

Pulmonary Disease, Chronic Obstructive

Chemical and Drug Induced Liver Injury | Hyperglycemia

Inflammation | Non-alcoholic Fatty Liver Disease

Fatty Liver | Hypertriglyceridemia | Obesity

Neoplasms

Albuminuria | Dyslipidemias | Glucose Intolerance | Hyperglycemia | Hypertension

Dermatitis, Allergic Contact

Kidney Diseases

Rhabdomyolysis

Leukemia

Acidosis, Renal Tubular

Cholestasis, progressive familial intrahepatic 3

Hypotension | Tachycardia

Pneumonia, Lipid

Rhabdomyolysis

Inflammation

Hyperalgesia
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Gold 7440-57-5 Cat. VI Cat. 5 [Au] Not classified 자료없음 -

Bhowmik T, et al. Evaluation of cytotoxicity of a purified venom protein from Naja kaouthia (NKCT1) using

gold nanoparticles for targeted delivery to cancer cell. Chem Biol Interact. 2017 Jan 5;261:35-49.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Chen YJ, et al. Gallic acid-capped gold nanoparticles inhibit EGF-induced MMP-9 expression through

suppression of p300 stabilization and NFκB/c-Jun activation in breast cancer MDA-MB-231 cells. Toxicol

Appl Pharmacol. 2016 Nov 1;310:98-107.

Luo CL, et al. The effect of quercetin nanoparticle on cervical cancer progression by inducing apoptosis,

autophagy and anti-proliferation via JAK2 suppression. Biomed Pharmacother. 2016 Aug;82:595-605.

Záruba K, et al. Modified porphyrin-brucine conjugated to gold nanoparticles and their application in

photodynamic therapy. Org Biomol Chem. 2010 Jul 21;8(14):3202-6.

Milacic V, et al. A novel anticancer gold(III) dithiocarbamate compound inhibits the activity of a purified

20S proteasome and 26S proteasome in human breast cancer cell cultures and xenografts. Cancer Res.

2006 Nov 1;66(21):10478-86.

Omata Y, et al. Sublethal concentrations of diverse gold compounds inhibit mammalian cytosolic

thioredoxin reductase (TrxR1). Toxicol In Vitro. 2006 Sep;20(6):882-90.

Ohno I. [Drug induced nephrotic syndrome]. Nihon Rinsho. 2004 Oct;62(10):1919-24. Review.

Sarkar B. Copper transport and its defect in Wilson disease: characterization of the copper-binding

domain of Wilson disease ATPase. J Inorg Biochem. 2000 Apr;79(1-4):187-91.

Pospishil' IuA. [Pathohistologic and ultrastructural features of drug-induced membranous

glomerulonephritis]. Arkh Patol. 1996;58(5):52-6.

Hisa T, et al. Contact allergies to topical corticosteroids. Contact Dermatitis. 1993 Mar;28(3):174-9.

Carcinoma, Hepatocellular

Diabetes Mellitus, Type 2

Neoplasm Invasiveness

Uterine Cervical Neoplasms

Carcinoma, Squamous Cell

Mammary Neoplasms, Experimental

Arthritis, Rheumatoid

Nephrotic Syndrome

Hepatolenticular Degeneration

Glomerulonephritis, Membranous

Dermatitis, Allergic Contact

Hafnium 7440-58-6 Cat. VI Cat. 8 [Hf] 자연발화성 고체 : 구분1 -

Helium
7440-59-7

71086-78-7
Cat. VI Cat. 7 [He] 고압가스 : 압축가스 -

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Heptane 142-82-5 Cat. III Cat. 4

칩 조립라인

몰드공정, 포토(현상액) 등

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Acyclic ← Alkanes

← Heptanes ← n-heptane

CCCCCCC - - -

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

R00451   meso-2,6-diaminoheptanedioate carboxy-lyase (L-lysine-forming); meso-2,6-

Diaminoheptanedioate <=> L-Lysine + CO2

R01645   4-hydroxy-2-oxo-heptandioate succinate-semialdehyde-lyase (pyruvate-forming);

4-Hydroxy-2-oxo-heptanedioate <=> Succinate semialdehyde + Pyruvate

R02733   N6-Acetyl-LL-2,6-diaminoheptanedioate amidohydrolase; N6-Acetyl-LL-2,6-

diaminoheptanedioate + H2O <=> Acetate + LL-2,6-Diaminoheptanedioate

R02734   N-Succinyl-LL-2,6-diaminoheptanedioate amidohydrolase; N-Succinyl-LL-2,6-

diaminoheptanedioate + H2O <=> Succinate + LL-2,6-Diaminoheptanedioate

R02735   LL-2,6-Diaminoheptanedioate 2-epimerase; LL-2,6-Diaminoheptanedioate <=>

meso-2,6-Diaminoheptanedioate

R02755   meso-2,6-diaminoheptanedioate:NADP+ oxidoreductase (deaminating); meso-

2,6-Diaminoheptanedioate + NADP+ + H2O <=> L-2-Amino-6-oxoheptanedioate +

Ammonia + NADPH + H+

R02788   UDP-N-acetylmuramoyl-L-alanyl-D-glutamate:(L)-meso-2,6-

diaminoheptanedioate gamma-ligase (ADP-forming); UDP-N-acetylmuramoyl-L-alanyl-D-

glutamate:meso-2,6-diaminoheptanedioate ligase (ADP-forming); ATP + UDP-N-

acetylmuramoyl-L-alanyl-D-glutamate + m • • •

R04131   2-Oxohept-3-enedioate + H2O <=> 4-Hydroxy-2-oxo-heptanedioate

R04336   L-2-Amino-6-oxoheptanedioate <=> 2,3,4,5-Tetrahydrodipicolinate + H2O

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment, Population trajectory

Sleep Apnea, Obstructive

인화성 액체 : 구분2

피부 부식성/피부 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분3(마취작용)

흡인 유해성 : 구분1

만성 수생환경 유해성 : 구분3

sAOP\142-82-5.jpg

inhalation,

ingestion, skin

and/or eye

contact

dizziness,

stupor,

incoordination;

loss of

appetite,

nausea;

dermatitis;

chemical

pneumonitis

(aspiration

liquid);

unconsciousnes

s

Aoki T, et al. Editor''s Highlight: Prospective Analyses of Volatile Organic Compounds in Obstructive

Sleep Apnea Patients. Toxicol Sci. 2017 Apr 1;156(2):362-374.
Sleep Apnea, Obstructive
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Hexachlorodisilane 13465-77-5 Cat. VI Cat. 8 Cl[Si](Cl)(Cl)[Si](Cl)(Cl)Cl 금속부식성 물질 : 구분1 -

Hexafluoro-1,3-butadiene 685-63-2 Cat. VI Cat. 8 FC(=C(F)C(=C(F)F)F)F
인화성 가스 : 구분1

고압가스 : 액화가스
- carcinogenicity

Hexafluoroethane 76-16-4 Cat. VI Cat. 8 FC(F)(F)C(F)(F)F 고압가스 : 액화가스 -

AOP_66 Modulation  of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the  Fetal Testis

AOP_187 Anticoagulant  rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy  and hemorrhage

AOP_200 Estrogen  receptor activation leading to breast cancer

Hexamethyldisilazane 999-97-3 Cat. II Cat. 7

포토 (밀착 향상제)

Chemicals ← Organic Chemicals

← Organosilicon Compounds ←

hexamethylsilazane

C[Si](C)(C)N[Si](C)(C)C amine

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Potential electrophilic

agents, Idiosyncratic toxicity

653DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptorag

onists

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1138Uncouplingofoxidativephosphorylation,ReducedabilitytogenerateATP

1169AnticoagulantrodenticideinterfereswithcarboxylationofGlaproteinsinbone,Impairmentof

post-translationalmodification(carboxylation)ofosteocalcin

1181 Activation, Estrogen  receptor

655DecreasedtestosteronebythefetalLeydigcells,IncreasedCOUP-TFIIinfetalLeydigcells

656DecreasednumberandfunctionofadultLeydigcells,DecreasedCOUP-TFIIstemLeydigcells

657DecreasedtestosteronebythefetalLeydigcells,DysgenesisoffetalLeydigcells

1122Undercarboxylatedclottingfactorswillnotassembleoncellsurfacestoformclot,Failureofsec

ondaryhemostasis

1130Failureinvascularrepairmechanisms,Unresolvedbloodloss(hemorrhage)

1131Failureingamma-

glutamylcarboxylationofclottingfactorsII,VII,IXandX,Undercarboxylationofclottingfactors(e.g.,

des-gamma-carboxyprothrombin)

1132Bloodlossanddevelopmentofanemia,Impairedoxygendeliveryandnutrientdeliverytotissu

e,impairedcarbondioxideandwasteproductremoval

1133Hemostasis,Depletionfrombloodoffullyfunctionalcarboxylatedclottingfactors

1135Reducedfitnessorevenmortality,Acidosis,hypovolemicshockandorgandysfunction

1151Osteoporosisandvascularcalcification,Bonedeterioration

1182Increase,CellProliferation(EpithelialCells)

1183Decreased,Apoptosis(EpithelialCells)

177N/A,Mitochondrialdysfunction1

1088Increased,OxidativeStress

1187Increased,ERbindingtoDNA(classicalpathway)

1188Increased,ERbindingtoT.F.toDNA(non-classicalpathway)

1189Increased,Proliferation(Endothelialcells)

1190Increased,Migration(EndothelialCells)

1191Increased,Non-genomicsignaling

1192Increased,DuctalHyperplasia

1194Increase,DNAdamage

505 Decreased sperm quantity /  quality in the adult, Decreased fertility

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

인화성 액체 : 구분2

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

만성 수생환경 유해성 : 구분4

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\999-97-3.jpg
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Hydrated silica 112926-00-8 Cat. IV Cat. 3

Carc. 1A (12.25%)

STOT RE 1 (64.61%)

STOT RE 2 (21.89%)

Skin Irrit. 2 (39.94%)

Eye Irrit. 2 (63.24%)

Acute Tox. 4 (17.37%)

STOT SE 3 (75.98%)

STOT RE 1 (10.71%)

자료없음 -

https://co

mptox.ep

a.gov/das

hboard/d

sstoxdb/r

esults?sea

rch=DTXS

ID902985

1#exec_su

m

Hydrazine 302-01-2 Cat. I Cat. 6 NN

R00153   Reduced ferredoxin:dinitrogen oxidoreductase (ATP-hydrolysing); Hydrazine + 2

e- + 2 H+ <=> 2 Ammonia

R03609   (gamma-L-Glutamyl)-N1-(4-hydroxymethylphenyl)hydrazine:(acceptor) gamma-

glutamyltransferase; Agaritine + Acceptor <=> 4-Hydroxymethylphenylhydrazine +

gamma-L-Glutamyl-acceptor

R04782   Reduced ferredoxin:dinitrogen oxidoreductase (ATP-hydrolysing); Diimine + 2 e-

+ 2 H+ <=> Hydrazine

R07174   hydrazine:ferricytochrome c oxidoreductase; Hydrazine + 4 Ferricytochrome c

<=> Nitrogen + 4 Ferrocytochrome c

R08249   N-acetylisoniazid amidohydrolase; N-Acetylisoniazid + H2O <=>

Acetylhydrazine + Isonicotinic acid

R08250   acetyl-CoA:acetylhydrazine N-acetyltransferase; Acetyl-CoA + Acetylhydrazine

<=> CoA + N,N'-Diacetylhydrazine

R08251   isoniazid amidohydrolase; Isoniazid + H2O <=> Isonicotinic acid + Hydrazine

R09799   hydrazine:ferricytochrome-c oxidoreductase; Nitric oxide + Ammonia + 3

Ferrocytochrome c <=> Hydrazine + H2O + 3 Ferricytochrome c

R11902   acetyl-CoA:hydrazine N-acetyltransferase; Acetyl-CoA + Hydrazine <=> CoA +

Acetylhydrazine

R11903   acetylhydrazine amidohydrolase; Acetylhydrazine + H2O <=> Hydrazine +

Acetate

R11904   acetylhydrazine,NADPH:oxygen oxidoreductase; Acetylhydrazine + NADPH + H+

+ Oxygen <=> Hepatotoxins + NADP+ + H2O

Amyotrophic Lateral Sclerosis

Liver Neoplasms

Autism Spectrum Disorder

Lung Neoplasms

Seizures

인화성 액체 : 구분3

급성 독성(경구) : 구분3

급성 독성(흡입: 증기) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(마취작용)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Malek AM, et al. Exposure to hazardous air pollutants and the risk of amyotrophic lateral sclerosis.

Environ Pollut. 2015 Feb;197:181-6.

Gusenleitner D, et al. Genomic models of short-term exposure accurately predict long-term chemical

carcinogenicity and identify putative mechanisms of action. PLoS One. 2014;9(7):e102579.

Joshi AK, et al. Insights into the mechanisms mediating hyperglycemic and stressogenic outcomes in rats

treated with monocrotophos, an organophosphorus insecticide. Toxicology. 2012 Mar 29;294(1):9-16.

Kalkbrenner AE, et al. Perinatal exposure to hazardous air pollutants and autism spectrum disorders at

age 8. Epidemiology. 2010 Sep;21(5):631-41.

Windham GC, et al. Autism spectrum disorders in relation to distribution of hazardous air pollutants in

the san francisco bay area. Environ Health Perspect. 2006 Sep;114(9):1438-44.

Cavaliere A, et al. carcinogenicity and cocarcinogenicity test of phenobarbital sodium in adult BALB/c

mice. Tumori. 1986 Apr 30;72(2):125-8.

Ikeda M, et al. Protection from local anesthetic-induced convulsions by gamma-aminobutyric acid.

Anesthesiology. 1982 May;56(5):365-8.

Amyotrophic Lateral Sclerosis

Liver Neoplasms

Hyperglycemia

Autism Spectrum Disorder

Lung Neoplasms

Seizures

A small number of case studies of acute exposure in people suggest that your lungs, liver, kidney, and central nervous system may be injured if you

breathe in hydrazine or 1,1-dimethylhydrazine or get them on your skin. Similar effects have been observed in animals. Animal studies indicate that effects

on the liver usually consist of fatty changes, but other effects have also been noted. Some animals developed convulsions, tremors, seizures, or other

effects on the nervous system after breathing hydrazines. Serious effects on the reproductive system were sometimes observed in animals. These effects

included decreased sizes of the ovaries and testes and decreased sperm production. Some of these effects were seen in animals exposed to

concentrations as low as 0.05-1 ppm hydrazine or 1,1-dimethylhydrazine in air for several months or more. Note that these concentrations are below

those at which most people begin to smell hydrazines (2-8 ppm).

A few studies in people show that hydrazine and 1,1-dimethylhydrazine affect your nervous system. If you swallow hydrazines, you may experience an

upset stomach, vomiting, uncontrolled shaking, lethargy (sluggishness), coma, and neuritis (an inflammation of your nerves). These effects usually occur

soon after exposure, but some may be delayed. Hydrazine has been used in the past to treat cancer patients. These effects occurred in some patients that

swallowed 0.2-0.7 milligrams hydrazine per kilogram of their body weight per day (mg/kg/day) for 1 month or more. Vitamin B6 has been given to

people exposed to these chemicals to reduce nervous system effects. Effects on the nervous system have also been seen in animals exposed to hydrazine

and 1,1-dimethylhydrazine, but not to 1,2-dimethylhydrazine.

If you are exposed to hydrazines, you may have an increased cancer risk. The cancer-causing effects of hydrazines have not been well studied in people.

However, many studies show that hydrazines can cause cancer in some animals after exposure to doses of 0.06-19 mg/kg/day through the mouth or

exposure to concentrations of 0.05-5 ppm in the air. Tumors have been seen in many organs of animals exposed in this way but were found most often in

the lungs, blood vessels, or colon. Some of the cancers caused by 1,1-dimethylhydrazine may have been due to the presence of dimethylnitrosamine (a

powerful carcer-causing chemical) as an impurity of this chemical. It is of particular concern that 1,2- dimethylhydrazine has caused colon cancer in lab

animals following a single exposure.

The Department of Health and Human Services (DHHS) has determined that hydrazine and 1,1-dimethylhydrazine may reasonably be anticipated to be

carcinogens (cause cancer).

The International Agency for Research on Cancer (IARC) has determined that hydrazine, 1,1-dimethylhydrazine, and 1,2- dimethylhydrazine are possibly

carcinogenic to humans (possibly cause cancer in humans).

EPA has determined that hydrazine, 1,1- dimethylhydrazine, and 1,2- dimethylhydrazine are probable human carcinogens (probably cause cancer in

people).
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m

Carcinogenicity in mammal is PLAUSIBLE

Hydrazine or

monoacyl- or monosulphonyl-hydrazine

Hydrazine

Chromosome damage in vitro in mammal is

PLAUSIBLE
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Hydrogen bromide 10035-10-6 Cat. II Cat. 7 Br

R09505   bromide:hydrogen-peroxide oxidoreductase; Alkane + Hydrobromic acid +

Hydrogen peroxide <=> RBr + 2 H2O
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Concentrated hydrogen chloride can be corrosive to the skin, eyes, nose, mucous membranes, and respiratory and gastrointestinal tracts.

Inhalation of hydrogen chloride can lead to pulmonary edema. Ingestion can cause severe injury to the mouth, throat, esophagus, and stomach.

Other effects of exposure include shock, circulatory collapse metabolic acidosis, and respiratory depression.

Acute Exposure : Hydrogen chloride is a strong mineral acid; its corrosive and irritant properties are the primary concern in both acute and chronic

exposures.

Respiratory : Hydrogen chloride gas is intensely irritating to the mucous membranes of the nose, throat, and respiratory tract. Brief exposure to 35 ppm

causes throat irritation, and levels of 50 to 100 ppm are barely tolerable for 1 hour. The greatest impact is on the upper respiratory tract; exposure to

high concentrations can rapidly lead to swelling and spasm of the throat and suffocation.

Most seriously exposed persons have immediate onset of rapid breathing, blue coloring of the skin, and narrowing of the bronchioles. Patients who have

massive exposures may develop an accumulation of fluid in the lungs.

Exposure to hydrogen chloride can lead to Reactive Airway Dysfunction Syndrome (RADS), a chemically- or irritant-induced type of asthma.

Metabolic : A rare and unusual complication of ingestion of high levels of hydrogen chloride is an increase in the concentration of chloride ions in the

blood, causing an acid-base imbalance.

Because of their higher metabolic rates, children may be more vulnerable to toxicants interfering with basic metabolism.

Dermal : Deep burns of the skin and mucous membranes are caused by contact with concentrated hydrochloric acid or hydrogen chloride gas; disfiguring

scars may result. Contact with less concentrated acid or with vapor or mist can cause redness of the skin and mild inflammation.

Ocular : Exposure of the eyes to concentrated hydrogen chloride vapor or hydrochloric acid can cause corneal cell death, cataracts, and glaucoma.

Exposure to dilute solutions can cause stinging pain and injuries such as ulcers of the eye surface.

Gastrointestinal : Ingesting concentrated hydrochloric acid can cause pain, difficulty swallowing, nausea, and vomiting.

Ingestion of concentrated hydrochloric acid can also cause severe corrosive injury to the mouth, throat esophagus, and stomach, with bleeding,

perforation, scarring, or stricture formation as potential sequelae.

Hepatic : Liver damage and ischemia may be observed.

Renal : Renal failure and nephritis may occur.

Cardiovascular : Ingestion of concentrated hydrochloric acid or massive skin exposure to either hydrochloric acid or hydrogen chloride gas may cause low

blood pressure as a result of gastrointestinal bleeding or fluid displacement. After acute exposure, pulmonary function generally returns to baseline in 7
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Hydrogen fluoride is irritating to the skin, eyes, and mucous membranes, and inhalation may cause respiratory irritation or hemorrhage. Systemic effects

can occur from all routes of exposure and may include nausea, vomiting, gastric pain, or cardiac arrhythmia. Symptoms may be delayed for several days,

especially in the case of exposure to dilute solutions of hydrogen fluoride (less than 20%).

Hydrofluoric acid is corrosive and also causes destruction of deep tissues when fluoride ions penetrate the skin. Absorption of substantial amounts of

hydrogen fluoride by any route may be fatal.

The systemic effects of hydrogen fluoride are due to increased fluoride concentrations in the body which can change the levels of calcium, magnesium,

and potassium in the blood.

Hypocalcemia can cause tetany, decreased myocardial contractility, and possible cardiovascular collapse while hyperkalemia has been suggested to cause

ventricular fibrillation leading to death.

Acute Exposure : The toxic effects of hydrogen fluoride are due primarily to the fluoride ion, which is able to penetrate tissues and bind intracellular

calcium and magnesium. This results in cell destruction and local bone demineralization. Systemic deficiency of calcium and magnesium and excess of

potassium can occur. Hypocalcemia can cause tetany, decreased myocardial contractility, and possible cardiovascular collapse, while hyperkalemia has

been suggested to cause ventricular fibrillation leading to death. The adverse action of the fluoride ion may progress for several days before symptoms

appear.

Respiratory : Inhaled hydrogen fluoride mist or vapor initially affects the nose, throat, and eyes. Mild clinical effects include mucous-membrane irritation

and inflammation, cough, and narrowing of the bronchi. Severe clinical effects include almost immediate narrowing and swelling of the throat, causing

upper airway obstruction. Lung injury may evolve rapidly or may be delayed in onset for 12 to 36 hours. Accumulation of fluid in the lungs, constriction of

the bronchi, and partial or complete lung collapse can occur. Pulmonary effects can result even from splashes on the skin.

Dermal : Depending on the concentration and duration of exposure, skin contact may produce pain, redness of the skin, and deep, slow-healing burns.

Acid concentrations of more than 50% (including anhydrous hydrogen fluoride) cause immediate severe, throbbing pain and a whitish discoloration of the

skin, which usually forms blisters. Hydrogen fluoride solutions from 20% to 50% may produce pain and swelling, which may be delayed up to 8 hours.

Hydrogen fluoride solutions of less than 20% cause almost no immediate pain on contact but may cause delayed serious injury 12 to 24 hours later.

Ocular : Mild effects of hydrogen fluoride exposure include rapid onset of eye irritation. More severe effects, which may result from even minor

hydrofluoric acid splashes, include sloughing of the surface of the eye, swelling of various structures of the eye, and cell death due to lack of blood

supply. Potentially permanent clouding of the eye surface may develop immediately or after several days.
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https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID3020702#exec_sum
https://www.genome.jp/dbget-bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction&keywords=Hydrogen&page=1
https://www.genome.jp/dbget-bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction&keywords=Hydrogen&page=1
https://www.genome.jp/dbget-bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction&keywords=Hydrogen&page=1
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID9029643#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum
https://comptox.epa.gov/dashboard/dsstoxdb/results?search=DTXSID0029713#exec_sum


AOP 296 Oxidative DNA damage leading to chromosomal aberrations and

mutations
Hydrogen peroxide 7722-84-1 Cat. I Cat. 2

웨이퍼 가공라인

칩 조립라인, 칩 접착(액체)

습식식각, wetcleaning

도금공정

Chemicals ← Inorganic Chemicals

← Electrolytes ← Ions ← Anions

← Oxides ← Peroxides ←

Hydrogen Peroxide

OO hydroperoxide hydroperoxide : Skin sensitization

CASP3

CAT

MAPK1

MAPK3

TP53

SOD2

MPO

BAX

BCL2

AKT1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000141510-TP53

https://www.proteinatlas.org/ENSG00000112096-SOD2

https://www.proteinatlas.org/ENSG00000005381-MPO

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000171791-BCL2

https://www.proteinatlas.org/ENSG00000142208-AKT1

blood

blood, liver

brain

lymphoid tissue

blood, skeletal muscle

bone marrow

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder, Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000100030-MAPK1/tissue

RNA exp_Brain

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary

baldder, Male tissues, Female tissues, Adipose&soft tissue, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100030-MAPK1/cell

https://www.proteinatlas.org/ENSG00000100030-MAPK1/pathology

https://www.proteinatlas.org/ENSG00000102882-MAPK3/tissue

RNA exp_Brain, Proximal digestive tract, Gastrointestinal tract

Protein exp_Brain, Lung, Gastrointestinal tract, Pancreas, Kidney&urinary bladder, Female

tissues, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000102882-MAPK3/cell

MIE  1634 Increase, Oxidative damage to DNA

http://ctdbase.org/detail.go?type=chem&acc=D006861&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=rea

ction&keywords=Hydrogen+peroxide&page=1

KE  155 N/A, Inadequate DNA repair

KE  1635 Increase, DNA strand breaks

AO  185 Increase, Mutations

AO  1636 Increase, Chromosomal aberrations

Hemolysis

Graves Ophthalmopathy

Motor Disorders

Chemical and Drug Induced Liver Injury

Colorectal Neoplasms

산화성 액체 : 구분1

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

만성 수생환경 유해성 : 구분3

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

nose, throat;

corneal ulcer;

erythema (skin

redness),

vesiculation

skin; bleaching

hair

Eyes, skin,

respiratory

system

Arif A, et al. Bioallethrin-induced generation of reactive species and oxidative damage in isolated human

erythrocytes. Toxicol In Vitro. 2020 Jun;65:104810.

Li H, et al. Polydatin attenuates orbital oxidative stress in Graves'' orbitopathy through the NRF2 pathway.

Chem Biol Interact. 2020 Jan 5;315:108894.

Oyagbemi AA, et al. Clofibrate, a PPAR-α agonist, abrogates sodium fluoride-induced neuroinflammation,

oxidative stress, and motor incoordination via modulation of GFAP/Iba-1/anti-calbindin signaling

pathways. Environ Toxicol. 2020 Feb;35(2):242-253.

Ren T, et al. Hepatic injury and inflammation alter ethanol metabolism and drinking behavior. Food Chem

Toxicol. 2020 Feb;136:111070.

Bouitbir J, et al. Mitochondrial oxidative stress plays a critical role in the cardiotoxicity of sunitinib:

Running title: Sunitinib and oxidative stress in hearts. Toxicology. 2019 Oct 1;426:152281.

Kim H, et al. The interaction of Hemin and Sestrin2 modulates oxidative stress and colon tumor growth.

Toxicol Appl Pharmacol. 2019 Jul 1;374:77-85.

Kulbay M, et al. DNA fragmentation factor 40 expression in T cells confers sensibility to tributyltin-induced

apoptosis. Toxicology. 2019 Oct 1;426:152255.

Paz MFCJ, et al. Ascorbic acid and retinol palmitate modulatory effect on omeprazole-induced oxidative

damage, and the cytogenetic changes in S. cerevisiae and S180 cells. Chem Biol Interact. 2019 Sep

25;311:108776.

Hemolysis

Graves Ophthalmopathy

Motor Disorders

Chemical and Drug Induced Liver Injury

Cardiotoxicity

Colorectal Neoplasms

Chromosome Breakage

Chromosome Aberrations

Inhalation of household strength hydrogen peroxide (3%) can cause respiratory irritation. Exposure to household strength hydrogen peroxide can cause

mild ocular irritation. Inhalation of vapors from concentrated (higher than 10%) solutions may result in severe pulmonary irritation.

Ingestion of dilute solutions of hydrogen peroxide may result in vomiting, mild gastrointestinal irritation, gastric distension, and on rare occasions,

gastrointestinal erosions or embolism (blockage of blood vessels by air bubbles). Ingestion of solutions of 10-20% strength produces similar symptoms,

but exposed tissues may also be burned. Ingestion of even more concentrated solutions, in addition to the above, may also induce rapid loss of

consciousness followed by respiratory paralysis.

Eye exposure to 3% hydrogen peroxide may result in pain and irritation, but severe injury is rare. More concentrated solution may result in ulceration or

perforation of the cornea. Skin contact can cause irritation and temporary bleaching of the skin and hair. Contact with concentrated solutions may cause

severe skin burns with blisters.

We do not know if exposure to hydrogen peroxide may affect reproduction in humans.

The International Agency for Research on Cancer (IARC) has determined that hydrogen peroxide is not classifiable as to its carcinogenicity to humans.
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pdf

carcinogenicity in mammal is PROBABLE

    Exact example match: hydrogen peroxide

Chromosome damage in vitro in mammal is

PROBABLE

Hepatotoxicity in mammal is PLAUSIBLE

Mutagenicity in vitro in bacterium is

PROBABLE

Skin sensitisation in mammal is NON-

SENSITISER

86_Decrease Glucose oxidase activity contributes to reduction of antiseptic in

food and leads to colony loss/failure
Hydrogen selenide 7783-07-5 Cat. II Cat. 8 [SeH2]

R03595   ATP:selenide, water phosphotransferase; ATP + Hydrogen selenide + H2O <=>

AMP + Selenophosphoric acid + Orthophosphate

R03596   hydrogen selenide:NADP+ oxidoreductase; Hydrogen selenide + 3 NADP+ + 3

H2O <=> Selenite + 3 NADPH + 5 H+

R03597   hydrogen-selenide:(acceptor) oxidoreductase; Hydrogen selenide + 3 Acceptor +

3 H2O <=> Selenite + 3 Reduced acceptor + 2 H+

R03599   L-selenocysteine selenide-lyase (L-alanine-forming); L-Selenocysteine + Reduced

acceptor <=> Hydrogen selenide + L-Alanine + Acceptor

R03600   Hydrogen-sulfide:ferredoxin oxidoreductase; Hydrogen selenide + 6 Oxidized

ferredoxin + 3 H2O <=> Selenite + 6 Reduced ferredoxin + 8 H+

R03601   O3-Acetyl-L-serine acetate-lyase (adding hydrogen sulfide); O-Acetyl-L-serine +

Hydrogen selenide <=> L-Selenocysteine + Acetate

R09371   S-adenosyl-L-methionine:hydrogen-selenide Se-methyltransferase; S-Adenosyl-L-

methionine + Hydrogen selenide <=> S-Adenosyl-L-homocysteine + Methaneselenol

579_Decreased, Hydrogen peroxide production

인화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(경구) : 구분1

급성 독성(흡입: 가스) : 구분1

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Hydroquinone 123-31-9

A Semiconductor and

Fluorescence Dual-Mode Room-

Temperature Ammonia Sensor

Achieved by Decorating

Hydroquinone Into a Metal-

Organic Framework

Oc1ccc(O)cc1

arene

benzene ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute

Aquatic Toxicity, Potential electrophilic

agents, Idiosyncratic toxicity, Reactive,

unstable, toxic

alkanol :

PARP1

TNF

CASP3

NQO1

CYP2E1

NFE2L2

CTNNB1

WRN

MPO

CASP9

https://www.proteinatlas.org/ENSG00000143799-PARP1

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000181019-NQO1

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000168036-CTNNB1

https://www.proteinatlas.org/ENSG00000165392-WRN

https://www.proteinatlas.org/ENSG00000005381-MPO

https://www.proteinatlas.org/ENSG00000132906-CASP9

bone marrow, lymphoid

tissue

blood

stomach

liver

bone marrow

https://www.proteinatlas.org/ENSG00000143799-PARP1/tissue

RNA exp_Brain, Endocrine tissues, Muscle tissues, Bone marrow&lymphoid tissues, Blood

Protien exp_Brain, Lung, Male tissues, Female tissues, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000143799-PARP1/cell

https://www.proteinatlas.org/ENSG00000143799-PARP1/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000181019-NQO1/tissue

RNA exp_Gastrointestinal tract, Female tissues

Protein exp_Gastrointestinal tract, Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000181019-NQO1/cell

https://www.proteinatlas.org/ENSG00000181019-NQO1/pathology

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

MIE 456 Suppression, Constitutive androstane receptor, NR1l3

MIE 468 Inhibition, PPAR alpha

MIE 167 Activation, LXR

MIE 228 peroxisome proliferator activated receptor promoter demethylation

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=rea

ction&keywords=Hydroquinone&page=1

KE 457 Activation, SREBF1

KE 66 Activation, ChREBP

KE 458 Increased, De Novo FA synthesis

KE 454 Increased, Triglyceride formation

KE 54 Up Regulation, CD36

KE 462 Up Regulation, SCD-1

KE 463 Up Regulation, FAS

KE 451 Inhibition, Mitochondrial fatty acid beta-oxidation

KE 327 Accumulation, Fatty acid

KE 470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

KE 465 Increased, FA Influx

AO 459 Increased, Liver Steatosis

Anemia, Aplastic | Leukemia

Cell Transformation, Neoplastic

Arthritis, Experimental | Edema | Weight Loss

Arthritis, Rheumatoid | Edema

Dermatitis, Allergic Contact

Dermatitis | Erythema | Hypopigmentation

Neoplasm Invasiveness

Respiratory Tract Diseases

Aging, Premature | Chromosome Aberrations | Werner Syndrome

Inflammation

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

생식세포 변이원성 : 구분2

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

sAOP\123-31-9.jpg

Eyes, skin,

respiratory

system,

central

nervous

system

inhalation,

ingestion, skin

and/or eye

contact

Chen L, et al. Benzene-induced mouse hematotoxicity is regulated by a protein phosphatase 2A complex

that stimulates transcription of . J Biol Chem. 2019 Feb 15;294(7):2486-2499.

Pyo JJ, et al. Keratinocyte-derived IL-36γ plays a role in hydroquinone-induced chemical leukoderma

through inhibition of melanogenesis in human epidermal melanocytes. Arch Toxicol. 2019 Jun 29.

Tan Q, et al. E4F1 silencing inhibits the cell growth through cell-cycle arrest in malignant transformed

cells induced by hydroquinone. J Biochem Mol Toxicol. 2019 Apr;33(4):e22269.

Heluany CS, et al. Hydroquinone exposure worsens the symptomatology of rheumatoid arthritis. Chem

Biol Interact. 2018 Aug 1;291:120-127.

Heluany CS, et al. In vivo exposure to hydroquinone during the early phase of collagen-induced arthritis

aggravates the disease. Toxicology. 2018 Sep 1;408:22-30.

Corrales J, et al. Toward the Design of Less Hazardous Chemicals: Exploring Comparative Oxidative Stress

in Two Common Animal Models. Chem Res Toxicol. 2017 Apr 17;30(4):893-904.

Kim H, et al. Reduced Nrf2 activation in PI3K phosphorylation-impaired vitiliginous keratinocytes increases

susceptibility to ROS-generating chemical-induced apoptosis. Environ Toxicol. 2017 Dec;32(12):2481-2491.

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Ha Park J, et al. Hydroquinone Strongly Alleviates Focal Ischemic Brain Injury via Blockage of Blood-Brain

Barrier Disruption in Rats. Toxicol Sci. 2016 Dec;154(2):430-441.

Kim M, et al. Rhododenol and raspberry ketone impair the normal proliferation of melanocytes through

reactive oxygen species-dependent activation of GADD45. Toxicol In Vitro. 2016 Apr;32:339-46.

Yu MH, et al. Hydroquinone stimulates cell invasion through activator protein-1-dependent induction of

MMP-9 in HepG2 human hepatoma cells. Food Chem Toxicol. 2016 Mar;89:120-5.

Shimada AL, et al. In vivo hydroquinone exposure causes tracheal hyperresponsiveness due to TNF

secretion by epithelial cells. Toxicol Lett. 2012 May 20;211(1):10-7.

Anemia, Aplastic | Leukemia

Ochronosis | Vitiligo

Cell Transformation, Neoplastic

Arthritis, Experimental | Edema | Weight Loss

Arthritis, Rheumatoid | Edema

Poisoning

Vitiligo

Dermatitis, Allergic Contact

Brain Ischemia

Dermatitis | Erythema | Hypopigmentation

Neoplasm Invasiveness

Respiratory Tract Diseases

Melanosis

Aging, Premature | Chromosome Aberrations | Werner Syndrome
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AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Hydroquinone 123-31-9 MIE 478 Activation, NRF2

MIE 479 Activation, NR1H4

KE 480 Activation, SHP

KE 227 Activation, PPARα

KE 482 Decreased, DHB4/HSD17B4

KE 451 Inhibition, Mitochondrial fatty acid beta-oxidation

KE 483 Activation, LXR alpha

KE 878 Inhibition, SREBP1c

KE 879 Activation, MTTP

KE 880 Increased, ApoB100

KE 881 Increased, Triglyceride

KE 458 Increased, De Novo FA synthesis

AO 459 Increased, Liver Steatosis

Carc. 2

Muta. 2

Acute Tox. 4 *

Eye Dam. 1

Skin Sens. 1

Aquatic Acute 1

Acute Tox. 4 (99.75%)

Acute Tox. 4 (18.4%)

Skin Sens. 1B (99.96%)

Eye Dam. 1 (99.92%)

Muta. 2 (99.92%)

Carc. 2 (99.96%)

sAOP\123-31-9.jpg

AOP_66 Modulation of Adult Leydig Cell Function Subsequent

Glucocorticoid Activation in the Fetal Testis
Hydroquinone 123-31-9

MIE 653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

MIE 654 Decreased testosterone by the fetal Leydig cells, Activation by other

glucocorticoid receptor agonists

KE 655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal

Leydig cells

KE 656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII

stem Leydig cells

KE 657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig

cells

AO 505 Decreased sperm quantity / quality in the adult, Decreased fertility sAOP\123-31-9.jpg

AOP_107 Constitutive androstane receptor activation leading to

hepatocellular adenomas and carcinomas in the mouse and the rat
Hydroquinone 123-31-9 MIE 715 Activation, Constitutive androstane receptor

KE 1214 Altered gene expression specific to CAR activation, Hepatocytes

KE 716 Increase, Mitogenic cell proliferation (hepatocytes)

KE 774 Increase, Preneoplastic foci (hepatocytes)

AO 719 Increase, Adenomas/carcinomas (hepatocellular) sAOP\123-31-9.jpg

AOP_150 Aryl hydrocarbon receptor activation leading to early life stage

mortality, via reduced VEGF
Hydroquinone 123-31-9 MIE 18 Activation, AhR

KE 944 dimerization, AHR/ARNT

KE 945 reduced dimerization, ARNT/HIF1-alpha

KE 948 reduced production, VEGF

KE 110 Impairment, Endothelial network

KE 317 Altered, Cardiovascular development/function

AO 947 Increase, Early Life Stage Mortality sAOP\123-31-9.jpg

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and

Decreased Fertility in Female Rats
Hydroquinone 123-31-9

MIE 964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window

of estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion of

testosterone to estradiol

KE 965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced

steroidogenic production of estradiol in granulosa cells

KE 966 Reduced Estradiol in Circulation, Reduced steroidogenic production of

estradiol in granulosa cells leading to decreased estradiol in circulation

KE 967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol

in circulation decreases estrogen concentration at hypothalamus

KE 968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

KE 969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

KE 970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of

Anterior Pituitary Gonadotrophs

KE 971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH

surge required for ovulation

AO 972 Decreased fertility, Reduced number of oocytes ovulated sAOP\123-31-9.jpg

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Hydroquinone 123-31-9 MIE 1028 Activation of specific nuclear receptors, PPAR-gamma activation

KE 1029 Increased, adipogenesis

KE 1032 Increased, secretion of local growth factors

KE 1033 Increased, proliferation of mesenchymal cells

KE 1034 Increased, IGF-1 (mouse)

KE 1035 Increased, Firbrosarcoma

KE 1036 Increased, liposarcoma

KE 1037 Increased, hemagiosarcoma

sAOP\123-31-9.jpg

AOP_175 Thyroperoxidase inhibition leading to altered amphibian

metamorphosis
Hydroquinone 123-31-9 MIE 279 Thyroperoxidase, Inhibition

KE 277 Thyroid hormone synthesis, Decreased

KE 281 Thyroxine (T4) in serum, Decreased

KE 1093 Decreased, Thyroxine (T4) in tissues

KE 1116 Decreased, Triiodothyronine (T3) in tissues

AO 1101 Altered, Amphibian metamorphosis sAOP\123-31-9.jpg

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide

reductase resulting coagulopathy and hemorrhage
Hydroquinone 123-31-9

MIE 1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

MIE 1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

MIE 1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in

bone, Impairment of post-translational modification (carboxylation) of osteocalcin

KE 1122 Under carboxylated clotting factors will not assemble on cell surfaces to

form clot, Failure of secondary hemostasis

KE 1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

KE 1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X,

Under carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

KE 1132 Blood loss and development of anemia, Impaired oxygen delivery and

nutrient delivery to tissue, impaired carbon dioxide and waste product removal

KE 1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting

factors

KE 1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

KE 1151 Osteoporosis and vascular calcification, Bone deterioration

AO 1136 Impaired recruitment , Population trajectory sAOP\123-31-9.jpg

AOP_200 Estrogen receptor activation leading to breast cancer Hydroquinone 123-31-9 MIE 1181 Activation, Estrogen receptor

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1183 Decreased, Apoptosis (Epithelial Cells)

KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress

KE 1187 Increased, ER binding to DNA (classical pathway)

KE 1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

KE 1189 Increased, Proliferation (Endothelial cells)

KE 1190 Increased, Migration (Endothelial Cells)

KE 1191 Increased, Non-genomic signaling

KE 1192 Increased, Ductal Hyperplasia

KE 1194 Increase, DNA damage

KE 1195 modulation, Extracellular Matrix Composition

KE 1196 Increased, Invasion

KE 1197 Activation, Fibroblasts

KE 1198 Activation, Macrophages

KE 1213 Increased, Angiogenesis

KE 1239 Altered, Gene Expression

KE 1240 Altered, Protein Production

KE 1241 Increased, Motility

KE 1242 Increased, Second Messenger Production

AO 1193 N/A, Breast Cancer sAOP\123-31-9.jpg

Hydroxyl amine 7803-49-8 Cat. I Cat. 7 NO

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Hydroxyl+amine&page=1

Edema | Erythema | Kidney Diseases

Hypertension

Chemical and Drug Induced Liver Injury

Seizures

Catalepsy

폭발성 물질 : 불안정한 폭발성 물질

금속부식성 물질 : 구분1

급성 독성(경구) : 구분4

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

만성 수생환경 유해성 : 구분2

-

Li B, et al. Oxidative stress mediates renal endothelial cell damage in trichloroethylene-sensitized mice. J

Toxicol Sci. 2019;44(5):317-326.

Liang YF, et al. Hydrogen sulfide in paraventricular nucleus attenuates blood pressure by regulating

oxidative stress and inflammatory cytokines in high salt-induced hypertension. Toxicol Lett. 2017 Mar

15;270:62-71.

MacAllister SL, et al. Acrolein and chloroacetaldehyde: an examination of the cell and cell-free biomarkers

of toxicity. Chem Biol Interact. 2013 Feb 25;202(1-3):259-66.

Akahori M, et al. Nitric oxide ameliorates actinomycin D/endotoxin-induced apoptotic liver failure in mice.

J Surg Res. 1999 Aug;85(2):286-93.

Smith RP, et al. Acute neurotoxicity of sodium azide and nitric oxide. Fundam Appl Toxicol. 1991

Jul;17(1):120-7.

Czajka R. Central effects of endogenous and exogenous GABA. Acta Physiol Pol. 1978;29(3):193-205.

Edema | Erythema | Kidney Diseases

Hypertension

Chemical and Drug Induced Liver Injury

Seizures

Catalepsy

Indium 7440-74-6 Cat. IV Cat. 8 [In]

occupationaal Diseases | Pulmonary Alveolar Proteinosis

Lung Injury

인화성 고체 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Huaux F, et al. New interplay between interstitial and alveolar macrophages explains pulmonary alveolar

proteinosis (PAP) induced by indium tin oxide particles. Arch Toxicol. 2018 Apr;92(4):1349-1361.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Liu N, et al. Assessment of DNA/Chromosome Damage in the Peripheral Blood Lymphocytes of Workers

Exposed to Indium Compounds. Toxicol Sci. 2017 May 1;157(1):41-49.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Zhang H, et al. Alterations of serum trace elements in patients with type 2 diabetes. J Trace Elem Med

Biol. 2017 Mar;40:91-96.

Gwinn WM, et al. Macrophage Solubilization and Cytotoxicity of Indium-Containing Particles as in vitro

Correlates to Pulmonary Toxicity in vivo. Toxicol Sci. 2015 Mar;144(1):17-26.

Bennett LM, et al. Identification of mammary carcinogens in rodent bioassays. Environ Mol Mutagen.

2002;39(2-3):150-7. Review.

occupationaal Diseases | Pulmonary Alveolar Proteinosis

Diabetes Mellitus, Type 2

Chromosome Aberrations | Micronuclei, Chromosome-Defective

Lung Injury

Breast Neoplasms | Mammary Neoplasms, Experimental

AOP_60 NR1I2  (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_150 Aryl  hydrocarbon receptor activation leading to early life stage

mortality, via  reduced VEGF

AOP_200 Estrogen  receptor activation leading to breast cancer

Indium arsenide 1303-11-3 Cat. VI Cat. 8 [As]#[In]

245 Activation, PXR/SXR

18 Activation, AhR

1181 Activation, Estrogen receptor

471Inhibition,FoxA2Inhibition,FoxA2

179Decreased,Mitochondrialfattyacidbeta-oxidation

472DownRegulation,CPT1A

474DownRegulation,HMGCS2

462UpRegulation,SCD-1

54UpRegulation,CD36

465Increased,FAInflux

477Decreased,Ketogenesis

454Increased,Triglycerideformation

327Accumulation,Fattyacid

　

944dimerization,AHR/ARNT

945reduceddimerization,ARNT/HIF1-alpha

948reducedproduction,VEGF

110Impairment,Endothelialnetwork

317Altered,Cardiovasculardevelopment/function

1182Increase,CellProliferation(EpithelialCells)

1183Decreased,Apoptosis(EpithelialCells)

177N/A,Mitochondrialdysfunction1

1088Increased,OxidativeStress

1187Increased,ERbindingtoDNA(classicalpathway)

1188Increased,ERbindingtoT.F.toDNA(non-classicalpathway)

1189Increased,Proliferation(Endothelialcells)

1190Increased,Migration(EndothelialCells)

459 Increased, Liver Steatosis

947 Increase, Early Life Stage Mortality

1193 N/A, Breast Cancer

Aquatic Acute 1 (92.86%) 자료없음

https://aopwiki.org/system/dragonfly/production/2018/03/28/9btjinwwpy_AOP_150_graphical_representation_March_28_

2018.jpg

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg
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df

Chromosome damage in vitro in mammal is

PLAUSIBLE

Inorganic arsenic

compound

Chromosome damage in vivo in mammal is

PLAUSIBLE

Inorganic arsenic

compound

Hepatotoxicity in mammal is PLAUSIBLE

Arsenic compound

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Indium nitride 25617-98-5 Cat. VI Cat. 8 N#[In] 자료없음 -

AOP_200 Estrogen receptor activation leading to breast cancer Indium phosphide 22398-80-7 Cat. I Cat. 8

Electronic grade in semiconductor

devices, injection lasers, and

experimental solar cells.

Single crystals of indium

phosphide for the manufacture of

semiconductor wafers are

prepared by the liquid

encapsulated Czochralski method.

Indium combines with several

non-metallic elements, including

phosphorus, to form

semiconducting compounds.

Gallium arsenide can substitute

for indium phosphide in solar

cells and in many semiconductor

applications.

Based on the results of this study,

a full-scale UF system was built in

a local semiconductor plant and

it has successfully reclaimed water

from the InP wastes for the past

P#[In] - - - 1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1B

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분2

특정표적장기 독성(반복 노출) : 구분1

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

IARC carcinogen Probable (2a)

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats
Isopropyl alcohol 67-63-0 Cat. III Cat. 1

웨이퍼 가공라인

칩 조립라인

포토 (PR용제), 세척제 (PM작업등)

유지보수, 세정, 확산(액체)

도금공정 등

Chemicals ← Organic Chemicals

← Alcohols ← Propanols ← 2-

Propanol

CC(C)O alkanol -

CYP2E1

IL6

TNF

ADH

CCL2

FOS

JUN

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000108691-CCL2

https://www.proteinatlas.org/ENSG00000170345-FOS

https://www.proteinatlas.org/ENSG00000177606-JUN

liver

adipose tissue, lymphoid

tissue

bone marrow, lymphoid

tissue

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000136244-IL6/tissue

RNA exp_Lung, Kidney&urinary bladder, Adipose&soft tissue, Bone marrow&lymphoid tissues

Protein exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000136244-IL6/cell

https://www.proteinatlas.org/ENSG00000136244-IL6/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000108691-CCL2/tissue

RNA exp_Brain, Lung, Muscle tissues, Adipose & soft tissue

Protein exp_X

https://www.proteinatlas.org/ENSG00000108691-CCL2/cell

https://www.proteinatlas.org/ENSG00000108691-CCL2/pathology

https://www.proteinatlas.org/ENSG00000170345-FOS/tissue

RNA exp_Proximal digestive tract, Liver&gallbladder, Male tissues, Female tissues

Protein exp_Endocrine tissues, Lung, Proximal digestive tract, LIver&gallbladder,

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

2-Propanol binds to and results in increased expression of CYP2E1 protein

2-Propanol CYP2E1 2-Propanol inhibits the reaction [CYP2E1 protein results in increased

reduction of Tirapazamine]

2-Propanol CYP2E1 2-Propanol results in decreased activity of CYP2E1 protein

2-Propanol CYP2E1 2-Propanol results in increased expression of CYP2E1 protein

2-Propanol promotes the reaction [lipopolysaccharide, Escherichia coli O111 B4 results in

increased secretion of IL6 protein]

2-Propanol IL6 2-Propanol results in increased secretion of IL6 protein

2-Propanol IL6 [Tetradecanoylphorbol Acetate co-treated with 2-Propanol] results in

increased expression of and results in increased secretion of IL6 protein

2-Propanol inhibits the reaction [lipopolysaccharide, Escherichia coli O111 B4 results in

increased expression of TNF protein]

2-Propanol TNF 2-Propanol inhibits the reaction [lipopolysaccharide, Escherichia coli O111

B4 results in increased secretion of TNF protein]

2-Propanol results in increased secretion of TNF protein

2-Propanol results in decreased activity of ADH protein

2-Propanol ADH ADH protein results in increased oxidation of 2-Propanol

2-Propanol inhibits the reaction [lipopolysaccharide, Escherichia coli O111 B4 results in

increased expression of CCL2 protein]

2-Propanol CCL2 2-Propanol inhibits the reaction [lipopolysaccharide, Escherichia coli

O111 B4 results in increased secretion of CCL2 protein]

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

Dermatitis, Allergic Contact

Kidney Diseases

Shock, Septic

Poisoning

인화성 액체 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

흡인 유해성 : 구분2

Encephalopathy, chronic solvent

Solvents, acute toxic effect
sAOP\67-63-0.jpg

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

nose, throat;

drowsiness,

dizziness,

headache; dry

cracking skin;

In Animals:

narcosis

Eyes, skin,

respiratory

system

Shin N, et al. Assessing effects of germline exposure to environmental toxicants by high-throughput

screening in C. elegans. PLoS Genet. 2019 Feb;15(2):e1007975.

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Brott DA, et al. Renal biomarker changes associated with hyaline droplet nephropathy in rats are time

and potentially compound dependent. Toxicology. 2013 Jan 7;303:133-8.

Son D, et al. Differentiation of skin sensitizers from irritant chemicals by interleukin-1α and macrophage

inflammatory protein-2 in murine keratinocytes. Toxicol Lett. 2013 Jan 10;216(1):65-71.

Carignan D, et al. The dysregulation of the monocyte/macrophage effector function induced by

isopropanol is mediated by the defective activation of distinct members of the AP-1 family of

transcription factors. Toxicol Sci. 2012 Jan;125(1):144-56.

Jung KM, et al. B cell increases and ex vivo IL-2 production as secondary endpoints for the detection of

sensitizers in non-radioisotopic local lymph node assay using flow cytometry. Toxicol Lett. 2012 Mar

25;209(3):255-63.

Schrenk D, et al. Phase II metabolism of benzene. Environ Health Perspect. 1996 Dec;104 Suppl 6:1183-8.

Aneuploidy | Infertility

Dermatitis, Allergic Contact

Kidney Diseases

Shock, Septic

Poisoning
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PROBABLE

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Isopropyl alcohol 67-63-0 Cat. III Cat. 1

웨이퍼 가공라인

칩 조립라인

포토 (PR용제), 세척제 (PM작업등)

유지보수, 세정, 확산(액체)

도금공정 등

Chemicals ← Organic Chemicals

← Alcohols ← Propanols ← 2-

Propanol

alkanol -

CYP2E1

IL6

TNF

ADH

CCL2

FOS

JUN

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

Flam. Liq. 2

STOT SE 3

Eye Irrit. 2

Encephalopathy, chronic solvent

Solvents, acute toxic effect

AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Isopropyl alcohol 67-63-0 Cat. III Cat. 1

웨이퍼 가공라인

칩 조립라인

포토 (PR용제), 세척제 (PM작업등)

유지보수, 세정, 확산(액체)

도금공정 등

Chemicals ← Organic Chemicals

← Alcohols ← Propanols ← 2-

Propanol

alkanol -

CYP2E1

IL6

TNF

ADH

CCL2

FOS

JUN

478 Activation, NRF2

479 Activation, NR1H4

480 Activation, SHP

227 Activation, PPARα

482 Decreased, DHB4/HSD17B4

451 Inhibition, Mitochondrial fatty acid beta-oxidation

483 Activation, LXR alpha

878 Inhibition, SREBP1c

879 Activation, MTTP

880 Increased, ApoB100

881 Increased, Triglyceride

458 Increased, De Novo FA synthesis

459 Increased, Liver Steatosis
Encephalopathy, chronic solvent

Solvents, acute toxic effect

https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
https://www.proteinatlas.org/ENSG00000164305-CASP3
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AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

Lead 7439-92-1 Cat. I Cat. 5

Chemicals ← Inorganic Chemicals

← Elements ← Metals, Heavy ←

Lead

[Pb]

CYP1A1

MT1

ALAD

MT2

PTGS2

TNF

NQO1

APP

HMOX1

CASP3

https://www.proteinatlas.org/ENSG00000140465-CYP1A1

https://www.proteinatlas.org/ENSG00000148218-ALAD

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000181019-NQO1

https://www.proteinatlas.org/ENSG00000142192-APP

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3

liver, lung, urinary

bladder

ductus deferens, seminal

vesicle

bone marrow, lymphoid

tissue

stomach

lymphoid tissue

blood

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/tissue

RNA exp_Lung

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Bone

marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/cell

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/pathology

https://www.proteinatlas.org/ENSG00000148218-ALAD/tissue

RNA exp_Brain, Endocrine tissues, Proximal digestive tract, Liver&gallbladder, Kidney&urinary

bladder, Muscle tissues, Bone marrow&lymphoid tissues, Blood

Protein exp_Endocrine tissues, Proximal digestive tract, Gastrointestinal tract,

Liver&gallbladder, Pancreas, Kidney&urinary bladder, Male tissues

https://www.proteinatlas.org/ENSG00000148218-ALAD/cell

https://www.proteinatlas.org/ENSG00000148218-ALAD/pathology

https://www.proteinatlas.org/ENSG00000073756-PTGS2/tissue

RNA exp_Male tissues

Protein exp_Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000073756-PTGS2/cell

https://www.proteinatlas.org/ENSG00000073756-PTGS2/pathology

MIE  201 Binding of antagonist, NMDA receptors

KE  195 Inhibition, NMDARs

KE  52 Decreased, Calcium influx

KE  381 Reduced levels of BDNF

KE  55 N/A, Cell injury/death

KE  188 N/A, Neuroinflammation

AO  352 N/A, Neurodegeneration

AO  341 Impairment, Learning and memory

Infertility, Male | Testicular Diseases

Neoplasms | Pathologic Processes

Child Behavior Disorders

Breast Neoplasms

Micronuclei, Chromosome-Defective

Fetal Growth Retardation

Heart Defects, Congenital

생식세포 변이원성 : 구분2

발암성 : 구분1B

생식독성 : 구분1A

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

lassitude

(weakness,

exhaustion),

insomnia; facial

pallor;

anorexia,

weight loss,

malnutrition;

constipation,

abdominal

pain, colic;

anemia;

gingival lead

line; tremor;

paralysis wrist,

ankles;

encephalopath

y; kidney

disease;

irritation eyes;

hypertension

inhalation,

ingestion, skin

and/or eye

contact

Yang Q, et al. Lead-mediated inhibition of lysine acetylation and succinylation causes reproductive injury

of the mouse testis during development. Toxicol Lett. 2020 Jan;318:30-43.

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).

Erdenebayar E, et al. Environmental injustice and childhood lead exposure in peri-urban (ger) areas of

Darkhan and Erdenet, Mongolia. BMC Public Health. 2019 Feb 7;19(1):163.

Gangwar C, et al. Assessment of air pollution caused by illegal e-waste burning to evaluate the human

health risk. Environ Int. 2019 Apr;125:191-199.

Gaudet MM, et al. Blood levels of cadmium and lead in relation to breast cancer risk in three prospective

cohorts. Int J Cancer. 2019 Mar 1;144(5):1010-1016.

Jung SJ, et al. Association between Three Heavy Metals and Dry Eye Disease in Korean Adults: Results of

the Korean National Health and Nutrition Examination Survey. Korean J Ophthalmol. 2019 Feb;33(1):26-35.

Long M, et al. Autism spectrum disorders, endocrine disrupting compounds, and heavy metals in amniotic

fluid: a case-control study. Mol Autism. 2019;10:1.

Ouyang L, et al.  Lead exposure-induced cognitive impairment through RyR-modulating intracellular

calcium signaling in aged rats. Toxicology. 2019 May 1;419:55-64.

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Taylor MP, et al. Prevalence of childhood lead poisoning and respiratory disease associated with lead

smelter emissions. Environ Int. 2019 Jun;127:340-352.

White AJ, et al. Airborne metals and polycyclic aromatic hydrocarbons in relation to mammographic

breast density. Breast Cancer Res. 2019 Feb 13;21(1):24.

Yang L, et al. Functions of thioredoxin1 in brain development and in response to environmental chemicals

in zebrafish embryos. Toxicol Lett. 2019 Oct 10;314:43-52.

Yang W, et al. Fisetin improves lead-induced neuroinflammation, apoptosis and synaptic dysfunction in

Infertility, Male | Testicular Diseases

Neoplasms | Pathologic Processes

Child Behavior Disorders

Cardiovascular Diseases | Hypertension

Breast Neoplasms

Dry Eye Syndromes

Autism Spectrum Disorder

Cognition Disorders

Micronuclei, Chromosome-Defective

Lead Poisoning | Respiratory Tract Diseases

Congenital Abnormalities | Hydrocephalus

Learning Disabilities | Memory Disorders

Fetal Growth Retardation

Heart Defects, Congenital

The effects of lead are the same whether it enters the body through breathing or swallowing. The main target for lead toxicity is the nervous system, both

in adults and children. Long-term exposure of adults to lead at work has resulted in decreased performance in some tests that measure functions of the

nervous system. Lead exposure may also cause weakness in fingers, wrists, or ankles. Lead exposure also causes small increases in blood pressure,

particularly in middle-aged and older people. Lead exposure may also cause anemia. At high levels of exposure, lead can severely damage the brain and

kidneys in adults or children and ultimately cause death. In pregnant women, high levels of exposure to lead may cause miscarriage. High-level exposure

in men can damage the organs responsible for sperm production.

We have no conclusive proof that lead causes cancer (is carcinogenic) in humans. Kidney tumors have developed in rats and mice that had been given

large doses of some kind of lead compounds. The Department of Health and Human Services (DHHS) has determined that lead and lead compounds are

reasonably anticipated to be human carcinogens based on limited evidence from studies in humans and sufficient evidence from animal studies, and the

EPA has determined that lead is a probable human carcinogen. The International Agency for Research on Cancer (IARC) has determined that inorganic

lead is probably carcinogenic to humans. IARC determined that organic lead compounds are not classifiable as to their carcinogenicity in humans based

on inadequate evidence from studies in humans and in animals.
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Mutagenicity in vitro in bacterium is INACTIVE

Neurotoxicity in mammal is PLAUSIBLE

Lead or lead

compound

Skin sensitisation in mammal is NON-

SENSITISER

Lead titanate 12060-00-3 Cat. I Cat. 8

발암성 : 구분1B

생식독성 : 구분1A

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

-

Lead zirconate titanate 12626-81-2 Cat. I Cat. 8
[O-2].[O-2].[O-2].[O-2].[O-

2].[Ti+4].[Zr+4].[Pb+2]

발암성 : 구분1B

생식독성 : 구분1A

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

-

Lead(II) sulfide 1314-87-0 Cat. I Cat. 8 S=[Pb]
발암성 : 구분1B

급성 수생환경 유해성 : 구분1
-

Lead(II) telluride 1314-91-6 Cat. I Cat. 8 [Te]=[Pb] 발암성 : 구분1B -

AOP_190 Type II iodothyronine deiodinase (DIO2) inhibition leading to altered

amphibian metamorphosis

AOP_202 Inhibitor binding to topoisomerase II leading to infant leukaemia

AOP_265 D1 protein blockage leading to photosystem II (PSII)-inhibition

associated growth reduction

Manganese(II) oxide 1344-43-0 Cat. VI Cat. 5 O=[Mn]

MIE 1002 Inhibition, Deiodinase 2

MIE 1252 Binding to (interferes with) topoisomerase II enzyme

MIE 1516 Increase, D1 protein blockage

R00011   Mn(II):hydrogen-peroxide oxidoreductase; 2 Manganese(2+) + Hydrogen

peroxide + 2 H+ <=> 2 Manganese(3+) + 2 H2O

KE 1116 Decreased, Triiodothyronine (T3) in tissues

KE 1461 DNA double-strand break

KE 1253 MLL chromosomal translocation

KE 1517 Decrease, Photosystem II activity

KE 1475 Decrease, Photosynthesis

KE 1476 Decrease, Glycolysis

KE 40 Decrease, Mitochondrial ATP production

AO 1101 Altered, Amphibian metamorphosis

AO 1254 Infant leukaemia

KE 1521 Decrease, Growth

Acute Tox. 4 (79.06%)

Acute Tox. 4 (54.57%)

Skin Irrit. 2 (49.56%)

Eye Irrit. 2 (49.56%)

Acute Tox. 4 (78.76%)

STOT SE 3 (49.56%)

Specific target organ toxicity (repeated

exposure) - category 1

자료없음 -
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43-
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_191 Type III iodotyrosine deiodinase (DIO3) inhibition leading to altered

amphibian metamorphosis

AOP_286 Mitochondrila Complex III inhibition leading to ATP depletion

associated mortality

AOP_287 Mitochondrila Complex III inhibition leading to oxidative stress

associated mortality

Manganese(III) oxide 1317-34-6 Cat. VI Cat. 7 O=[Mn]O[Mn]=O

MIE 1153 Inhibition, Deiodinase 3

MIE 1542 Mitochondrial Complex III inhibition

MIE 1542 Mitochondrial Complex III inhibition

R00011   Mn(II):hydrogen-peroxide oxidoreductase; 2 Manganese(2+) + Hydrogen

peroxide + 2 H+ <=> 2 Manganese(3+) + 2 H2O

KE 1154 Increased, Triiodothyronine (T3) in tissues

KE 1477 Decrease, Oxidative phosphorylation

KE 40 Decrease, Mitochondrial ATP production

KE 1607 Increase, Necrosis

KE 1364 Increase, Reactive oxygen species

KE 1608 Increase, Oxidative DNA damage

KE 1365 Increase, Apoptosis

AO 1101 Altered, Amphibian metamorphosis

AO 350 Increase, Mortality

AO 350 Increase, Mortality

Acute Tox. 4 (67.22%)

Acute Tox. 4 (62.89%)

Skin Irrit. 2 (95.46%)

Eye Irrit. 2 (95.46%)

Acute Tox. 4 (67.01%)

STOT SE 3 (71.13%)

Specific target organ toxicity (repeated

exposure) - category 1

자료없음 -
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Melamine 108-78-1 Cat. VI Cat. 5 Nc1nc(N)nc(N)n1

p53_BLA_p2_viability

R06968   Melamine + H2O <=> Ammeline + Ammonia

R06969   melamine aminohydrolase; Ammeline + H2O <=> Ammelide + Ammonia

급성 독성(경피) : 구분3

발암성 : 구분2
sAOP\108-78-1.jpg

Chang L, et al. Melamine causes testicular toxicity by destroying blood-testis barrier in piglets. Toxicol

Lett. 2018 Oct 15;296:114-124.

Bandele O, et al. Performance of urinary and gene expression biomarkers in detecting the nephrotoxic

effects of melamine and cyanuric acid following diverse scenarios of co-exposure. Food Chem Toxicol.

2013 Jan;51:106-13.

Early RJ, et al. Repeat oral dose toxicity studies of melamine in rats and monkeys. Arch Toxicol. 2013

Mar;87(3):517-27.

Hsieh TJ, et al. Melamine induces human renal proximal tubular cell injury via transforming growth factor-

β and oxidative stress. Toxicol Sci. 2012 Nov;130(1):17-32.

Jacob CC, et al. Pharmacokinetics of melamine and cyanuric acid and their combinations in F344 rats.

Toxicol Sci. 2012 Apr;126(2):317-24.

Liu JD, et al. Proteome of melamine urinary bladder stones and implication for stone formation. Toxicol

Lett. 2012 Aug 3;212(3):307-14.

Camacho L, et al. Gene expression of biomarkers of nephrotoxicity in F344 rats co-exposed to melamine

and cyanuric acid for seven days. Toxicol Lett. 2011 Oct 10;206(2):166-71.

Jacob CC, et al. Dose-response assessment of nephrotoxicity from a 7-day combined exposure to

melamine and cyanuric acid in F344 rats. Toxicol Sci. 2011 Feb;119(2):391-7.

Ma C, et al. Insight into potential toxicity mechanisms of melamine: an in silico study. Toxicology. 2011

May 10;283(2-3):96-100.

Yang J, et al. Melamine impairs spatial cognition and hippocampal synaptic plasticity by presynaptic

inhibition of glutamatergic transmission in infant rats. Toxicology. 2011 Nov 18;289(2-3):167-74.

Dobson RL, et al. Identification and characterization of toxicity of contaminants in pet food leading to an

outbreak of renal toxicity in cats and dogs. Toxicol Sci. 2008 Nov;106(1):251-62.

Testicular Diseases

Acute Kidney Injury | Kidney Calculi | Necrosis | Pericarditis | Splenic Diseases

Necrosis

Poisoning | Renal Insufficiency

Urinary Bladder Calculi

Anorexia | Kidney Calculi | Urinary Bladder Calculi

Nephrolithiasis

Learning Disabilities | Memory Disorders

Kidney Diseases

Mercuric telluride 12068-90-5 Cat. IV Cat. 8 [Te]=[Hg]
생식독성 : 구분1B

특정표적장기 독성(반복 노출) : 구분2
-

AOP_190 Type II iodothyronine deiodinase (DIO2) inhibition leading to altered

amphibian metamorphosis

AOP_202 Inhibitor binding to topoisomerase II leading to infant leukaemia

AOP_265 D1 protein blockage leading to photosystem II (PSII)-inhibition

associated growth reduction

Mercury(II) selenide 20601-83-6 Cat. VI Cat. 8

Chemicals ← Inorganic Chemicals

← Mercury Compounds ←

mercury-selenium complex

[Se]=[Hg]

MIE 1002 Inhibition, Deiodinase 2

MIE 1252 Binding to (interferes with) topoisomerase II enzyme

MIE 1516 Increase, D1 protein blockage

KE 1116 Decreased, Triiodothyronine (T3) in tissues

KE 1461 DNA double-strand break

KE 1253 MLL chromosomal translocation

KE 1517 Decrease, Photosystem II activity

KE 1475 Decrease, Photosynthesis

KE 1476 Decrease, Glycolysis

KE 40 Decrease, Mitochondrial ATP production

AO 1101 Altered, Amphibian metamorphosis

AO 1254 Infant leukaemia

KE 1521 Decrease, Growth

자료없음 -
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df

Chromosome damage in vitro in mammal is

PLAUSIBLE

Mercury compound

Inorganic selenium

compound

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Selenium compound

Skin sensitisation in mammal is PLAUSIBLE

Metal or metal salt

Methane 74-82-8 Cat. VI Cat. 7 C

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Methane&page=1

인화성 가스 : 구분1

고압가스 : 압축가스
-

Deferme L, et al. Dynamic Interplay between the Transcriptome and Methylome in Response to Oxidative

and Alkylating Stress. Chem Res Toxicol. 2016 Sep 19;29(9):1428-38.

López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Kissling GE, et al. The utility of the guppy (Poecilia reticulata) and medaka (Oryzias latipes) in evaluation

of chemicals for carcinogenicity. Toxicol Sci. 2006 Jul;92(1):143-56.

No authors listed. NTP carcinogenesis studies of 2,2-bis(bromomethyl)-1,3-propanediol, nitromethane,

and 1,2,3-trichloropropane (cas nos. 3296-90-0, 75-52-5, and 96-18-4) in guppies (Poecilia reticulata) and

medaka (Oryzias latipes) (Waterborne Studies). Natl Toxicol Program Tech Rep Ser. 2005 Oct;(528):1-190.

Ton TV, et al. Predominant K-ras codon 12 G --> A transition in chemically induced lung neoplasms in

B6C3F1 mice. Toxicol Pathol. 2004;32(1):16-21.

Bennett LM, et al. Identification of mammary carcinogens in rodent bioassays. Environ Mol Mutagen.

2002;39(2-3):150-7. Review.

Belinsky SA, et al. Alterations in the K-ras and p53 genes in rat lung tumors. Environ Health Perspect. 1997

Jun;105 Suppl 4:901-6.

Chromosome Breakage

Colorectal Neoplasms | Death

Breast Neoplasms | Gallbladder Neoplasms | Liver Neoplasms | Lung Neoplasms

Adenoma, Bile Duct | Adenoma, Liver Cell | Carcinoma, Hepatocellular |

Cholangiocarcinoma | Drug-Related Side Effects and Adverse Reactions

Breast Neoplasms | Mammary Neoplasms, Experimental

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Methanesulfonic acid 75-75-2 Cat. II Cat. 6
칩 조립라인

도금공정
CS(=O)(=O)O sulforic acid

MIE 231 Decreased, PPAR-alpha activation

MIE 232 Decreased, PPAR-beta activation

MIE 233 Decreased, PPAR-gamma activation

MIE 762 Activation, ionotropic GABA Receptor chloride channel

MIE 1490 Inhibition, Fatty Acid Beta Oxidation

R09513   methanesulfonate,NADH:oxygen oxidoreductase; Methanesulfonic acid + NADH +

H+ + Oxygen <=> Formaldehyde + NAD+ + Sulfite + H2O

R10203   Dimethyl sulfone + 2 Reduced FMN + 2 Oxygen <=> Methanesulfonic acid +

Formaldehyde + 2 FMN + 2 H2O

R10206   methanesulfonate,FMNH2:oxygen oxidoreductase; Methanesulfonic acid +

Reduced FMN + Oxygen <=> FMN + Sulfite + H2O + Formaldehyde

KE 327 Accumulation, Fatty acid

KE 140 Decreased, HSD17B10 expression

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

KE 1012 Increased, Inhibitory postsynaptic potential

KE 1014 Induction, Somatic muscle paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic inhibition

KE 1016 Inhibition, Feeding

KE 1305 Increase, cytosolic fatty acid

KE 459 Increased, Liver Steatosis

KE 1115 Increased, Reactive oxygen species

KE 1491 Increased, Oncotic Necrosis

AO 459 Increased, Liver Steatosis

AO 351 Increased Mortality

AO 1489 N/A, Steatohepatisis

급성 독성(경구) : 구분4

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-
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2_Methan
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Methanol 67-56-1 Cat. I Cat. 3 CO

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Methanol&page=1

Fetal Alcohol Spectrum Disorders

Embryo Loss | Fetal Diseases | Fetal hydantoin syndrome

Hyperalgesia | Neuralgia

Cleft Palate | Eye Abnormalities

Retinal Diseases

Abnormalities, Drug-Induced | Congenital Abnormalities

Acidosis | Pregnancy Complications | Respiratory Distress Syndrome, Adult

Craniofacial Abnormalities

인화성 액체 : 구분2

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분3

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분1

-

Dou X, et al. L1 coupling to ankyrin and the spectrin-actin cytoskeleton modulates ethanol inhibition of

L1 adhesion and ethanol teratogenesis. FASEB J. 2018 Mar;32(3):1364-1374.

Cicalese L, et al. Hazardous air pollutants and primary liver cancer in Texas. PLoS One.

2017;12(10):e0185610.

Miller-Pinsler L, et al. Enhanced NADPH oxidases and reactive oxygen species in the mechanism of

methanol-initiated protein oxidation and embryopathies in vivo and in embryo culture. Arch Toxicol. 2015

Mar 1.

Patel R, et al. α2δ-1 gene deletion affects somatosensory neuron function and delays mechanical

hypersensitivity in response to peripheral nerve damage. J Neurosci. 2013 Oct 16;33(42):16412-26.

Siu MT, et al. Methanol teratogenicity in mutant mice with deficient catalase activity and transgenic mice

expressing human catalase. Reprod Toxicol. 2013 Apr;36:33-9.

Chen JM, et al. Proteomic analysis of rat retina after methanol intoxication. Toxicology. 2012 Mar 11;293(1-

3):89-96.

Lu K, et al. Formation of hydroxymethyl DNA adducts in rats orally exposed to stable isotope labeled

methanol. Toxicol Sci. 2012 Mar;126(1):28-38.

Miller L, et al. Altered methanol embryopathies in embryo culture with mutant catalase-deficient mice and

transgenic mice expressing human catalase. Toxicol Appl Pharmacol. 2011 Apr 1;252(1):55-61.

Sweeting JN, et al. Species- and strain-dependent teratogenicity of methanol in rabbits and mice. Reprod

Toxicol. 2011 Jan;31(1):50-8.

Hansen JM, et al. Methanol, formaldehyde, and sodium formate exposure in rat and mouse conceptuses: a

potential role of the visceral yolk sac in embryotoxicity. Birth Defects Res A Clin Mol Teratol. 2005

Feb;73(2):72-82.
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Fetal Alcohol Spectrum Disorders

Liver Neoplasms

Embryo Loss | Fetal Diseases | Fetal hydantoin syndrome

Hyperalgesia | Neuralgia

Cleft Palate | Eye Abnormalities

Retinal Diseases

Poisoning

Fetal Diseases

Abnormalities, Drug-Induced | Congenital Abnormalities

Acidosis | Pregnancy Complications | Respiratory Distress Syndrome, Adult

Craniofacial Abnormalities

Adenocarcinoma | Adenoma | Adenomatous Polyps | Carcinoma | Fibroma |

Intestinal Neoplasms | Leiomyoma | Leiomyosarcoma | Lung Neoplasms |

Mammary Neoplasms, Animal | Stomach Neoplasms | Testicular Neoplasms

Cleft Palate | Neural tube defect, folate-sensitive

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PROBABLE

Alkyl alcohol

Exact example match: methanol

AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

Methyl cellosolve acetate 110-49-6 Cat. II Cat. 7

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← 2-methoxyethanol

acetate

COCCOC(=O)C

carbonyl

ester (carboxylate ester)

ether

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

MIE 201 Binding of antagonist, NMDA receptors

MIE 201 Binding of antagonist, NMDA receptors

KE 195 Inhibition, NMDARs

KE 52 Decreased, Calcium influx

KE 381 Reduced levels of BDNF

KE 55 N/A, Cell injury/death

KE 188 N/A, Neuroinflammation

KE 52 Decreased, Calcium influx

KE 195 Inhibition, NMDARs

KE 381 Reduced levels of BDNF

KE 382 Aberrant, Dendritic morphology

KE 385 Decrease of synaptogenesis

KE 386 Decrease of neuronal network function

KE 383 Reduced, Presynaptic release of glutamate

KE 55 N/A, Cell injury/death

AO 352 N/A, Neurodegeneration N/A, Neurodegeneration

8 AO 341 Impairment, Learning and memory

AO 341 Impairment, Learning and memory

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분3

심한 눈 손상성/눈 자극성 : 구분2

생식독성 : 구분1B

-

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

irritation eyes,

nose, throat;

kidney, brain

damage; In

Animals:

narcosis;

reproductive,

teratogenic

effects

Eyes,

respiratory

system,

kidneys, brain,

central nervous

system,

peripheral

nervous

system,

reproductive

system,

Derek &

Vitic\Der

ek_110-

49-

6_Methyl

cellosolve

acetate.p

df

Developmental toxicity in mammal is

PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid or precursors

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Testicular toxicity in mammal is PLAUSIBLE

Monothioglycol or

glycol monoalkyl ether, alkoxy- or alkylthio-

carboxylic acid or precursors

AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

Methyl formate 107-31-3 Cat. II Cat. 7

Chemicals ← Organic Chemicals

← Carboxylic Acids ← Acids,

Acyclic ← Formates ← Formic

Acid Esters ← methyl formate

COC=O

aldehyde

carbonyl

ester (carboxlyate ester)

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

MIE 201 Binding of antagonist, NMDA receptors

MIE 201 Binding of antagonist, NMDA receptors

TOX21_HSE_BLA_agonist_ch2

R02509   N,N-Dimethylformamide amidohydrolase; N,N-Dimethylformamide + H2O <=>

Dimethylamine + Formate

R03472   5-amino-1-(5-phospho-D-ribosyl)imidazole formate-lyase (decarboxylating, 4-

amino-2-methyl-5-phosphomethylpyrimidine-forming); Aminoimidazole ribotide + S-

Adenosyl-L-methionine <=> 4-Amino-2-methyl-5-(phosphooxymethyl)pyrimidine + 5'-

Deoxyadenosine + • • •

R03907   Latia-luciferin, hydrogen-donor:oxygen oxidoreductase (demethylating); Latia

luciferin + Reduced acceptor + 2 Oxygen <=> Oxidized Latia luciferin + hn + Formate +

Acceptor + CO2 + H2O

R04488   4-Carboxy-2-hydroxymuconate semialdehyde + H2O <=> 4-Methylene-2-

oxoglutarate + Formate

R05296   2-Hydroxy-5-methyl-cis,cis-muconic semialdehyde formylhydrolase; 2-Hydroxy-5-

methyl-cis,cis-muconic semialdehyde + H2O <=> Formate + (4E)-2-Oxohexenoic acid

R05640   lanosterol,[reduced NADPH---hemoprotein reductase]:oxygen oxidoreductase

(14-methyl cleaving); Lanosterol + 3 [Reduced NADPH---hemoprotein reductase] + 3

Oxygen <=> 4,4-Dimethyl-5alpha-cholesta-8,14,24-trien-3beta-ol + Formate + 3

[Oxidized NADPH--- • • •

R05731   obtusifoliol,[reduced NADPH---hemoprotein reductase]:oxygen oxidoreductase

(14-methyl cleaving); Obtusifoliol + 3 [Reduced NADPH---hemoprotein reductase] + 3

KE 195 Inhibition, NMDARs

KE 52 Decreased, Calcium influx

KE 381 Reduced levels of BDNF

KE 55 N/A, Cell injury/death

KE 188 N/A, Neuroinflammation

KE 52 Decreased, Calcium influx

KE 195 Inhibition, NMDARs

KE 381 Reduced levels of BDNF

KE 382 Aberrant, Dendritic morphology

KE 385 Decrease of synaptogenesis

KE 386 Decrease of neuronal network function

KE 383 Reduced, Presynaptic release of glutamate

KE 55 N/A, Cell injury/death

AO 352 N/A, Neurodegeneration N/A, Neurodegeneration

8 AO 341 Impairment, Learning and memory

AO 341 Impairment, Learning and memory

Respiration Disorders

인화성 액체 : 구분1

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분3

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

sAOP\107-31-3.jpg

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

irritation eyes,

nose; chest

tightness,

dyspnea

(breathing

difficulty);

visual

disturbance;

central nervous

system

depression; In

Animals:

pulmonary

edema;

narcosis

Larsen ST, et al. Acute airway irritation of methyl formate in mice. Arch Toxicol. 2012 Feb;86(2):285-92. Respiration Disorders

Derek &

Vitic\Der

ek_107-

31-

3_Methyl

formate.p

df

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

Methyl isobutyl ketone 108-10-1 Cat. I Cat. 5

칩 조립라인

몰드공정 등

Chemicals ← Organic Chemicals

← Ketones ← Hexanones ←

Methyl n-Butyl Ketone ← methyl

isobutyl ketone

CC(C)CC(=O)C

carbonyl

ketone

ketone or aldehyde

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ketone : Skin sensitization, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents

aldehyde : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Biodegradable compounds, Non-

genotoxic carcinogenicity

GLUD1 https://www.proteinatlas.org/ENSG00000148672-GLUD1 liver

https://www.proteinatlas.org/ENSG00000148672-GLUD1/tissue

RNA exp_Brain, Liver&gallbladder

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver&gallbladder, Pancreas, Kidney&urinary bladder, Male tissues, Female tissues, Skin, Bone

marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000148672-GLUD1/cell

https://www.proteinatlas.org/ENSG00000148672-GLUD1/pathology

245 Activation, PXR/SXR

MIE 201 Binding of antagonist, NMDA receptors

methyl isobutyl ketone promotes the reaction [2-dichlorobenzene results in increased

activity of GLUD1 protein]

471 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

KE 52 Decreased, Calcium influx Decreased, Calcium influx

3 KE 195 Inhibition, NMDARs Inhibition, NMDARs

4 KE 381 Reduced levels of BDNF BDNF, Reduced

5 KE 382 Aberrant, Dendritic morphology Aberrant, Dendritic morphology

6 KE 385 Decrease of synaptogenesis Synaptogenesis, Decreased

7 KE 386 Decrease of neuronal network function Neuronal network function, Decreased

8 KE 383 Reduced, Presynaptic release of glutamate Reduced, Presynaptic release of

glutamate

9 KE 55 N/A, Cell injury/death

459 Increased, Liver Steatosis

AO 341 Impairment, Learning and memory

Lung Diseases

Chemical and Drug Induced Liver Injury

인화성 액체 : 구분2

급성 독성(흡입: 증기) : 구분3

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분3(마취작용)

sAOP\108-10-1.jpg

Eyes, skin,

respiratory

system, central

nervous

system, liver,

kidneys

irritation eyes,

skin, mucous

membrane;

headache,

narcosis, coma;

dermatitis; In

Animals: liver,

kidney

damage

Borghoff SJ, et al. Methyl isobutyl ketone exposure-related increases in specific measures of α2u-globulin

(α2u) nephropathy in male rats along with in vitro evidence of reversible protein binding. Toxicology.

2015 Mar 19;333:1-13.

Yorifuji T, et al. Does open-air exposure to volatile organic compounds near a plastic recycling factory

cause health effects? J Occup Health. 2012;54(2):79-87.

Pilon D, et al. Potentiation of CCl4-induced liver injury by ketonic and ketogenic compounds: role of the

CCl4 dose. Toxicol Appl Pharmacol. 1988 Jun 30;94(2):183-90.

Kidney Diseases

Lung Diseases

Chemical and Drug Induced Liver Injury

Derek &

Vitic\Der

ek_108-

10-

1_Methyl

isobutyl

ketone.pd

f

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

Methyl-2-hydroxy isobutyrate 2110-78-3 Cat. III Cat. 8 웨이퍼 가공라인 COC(=O)C(C)(C)O

alkanol

carbonyl

ester (carboxylate ester)

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

MIE 201 Binding of antagonist, NMDA receptors

MIE 201 Binding of antagonist, NMDA receptors

KE 195 Inhibition, NMDARs

KE 52 Decreased, Calcium influx

KE 381 Reduced levels of BDNF

KE 55 N/A, Cell injury/death

KE 188 N/A, Neuroinflammation

KE 52 Decreased, Calcium influx

KE 195 Inhibition, NMDARs

KE 381 Reduced levels of BDNF

KE 382 Aberrant, Dendritic morphology

KE 385 Decrease of synaptogenesis

KE 386 Decrease of neuronal network function

KE 383 Reduced, Presynaptic release of glutamate

KE 55 N/A, Cell injury/death

AO 352 N/A, Neurodegeneration N/A, Neurodegeneration

8 AO 341 Impairment, Learning and memory

AO 341 Impairment, Learning and memory

인화성 액체 : 구분3

심한 눈 손상성/눈 자극성 : 구분2

만성 수생환경 유해성 : 구분4

-

Derek &

Vitic\Der

ek_2110-

78-

3_Methyl-

2-hydroxy

isobutyrat

e.pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

AOP_200 Estrogen receptor activation leading to breast cancer

Methyl-3-methoxy propionate 3852-09-3 Cat. VI Cat. 8
웨이퍼 가공라인

포토 (PR용제)
COCCC(=O)OC

carbonyl

ester (carboxylate ester)

ether

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

- 1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Flam. Liq. 3 (99.01%)

Acute Tox. 4 (54.46%)

Skin Irrit. 2 (40.59%)

Eye Irrit. 2A (99.01%)

STOT SE 3 (42.57%)

자료없음 https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_60 NR1I2  (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_150 Aryl  hydrocarbon receptor activation leading to early life stage

mortality, via  reduced VEGF

AOP_187 Anticoagulant  rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy  and hemorrhage

Methylchloro-isothiazolinone 26172-55-4 Cat. II Cat. 3

Semiconductor Manufacturing

Chemicals ← Organic Chemicals

← Sulfur Compounds ← Thiazoles

← 5-chloro-2-methyl-4-

isothiazolin-3-one

CN1SC(=CC1=O)Cl

arene

azaarene

amine

aryl chloride

aryl halide

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Potential electrophilic

agents, Idiosyncratic toxicity

aryl halide : Skin sensitization, Acute

Aquatic Toxicity

CXCL8 https://www.proteinatlas.org/ENSG00000169429-CXCL8
blood, bone marrow,

lung

https://www.proteinatlas.org/ENSG00000169429-CXCL8/tissue

RNA exp_Lung, Bone marrow&lymphoid tissues, Blood

Protein exp_Gastrointestinal tract, Kidney&urinary bladder, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000169429-CXCL8/cell

https://www.proteinatlas.org/ENSG00000169429-CXCL8/pathology

245 Activation, PXR/SXR

18 Activation, AhR

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1138Uncouplingofoxidativephosphorylation,ReducedabilitytogenerateATP

1169AnticoagulantrodenticideinterfereswithcarboxylationofGlaproteinsinbone,Impairmentof

post-translationalmodification(carboxylation)ofosteocalcin

5-chloro-2-methyl-4-isothiazolin-3-one results in increased expression of CXCL8 mRNA

471Inhibition,FoxA2Inhibition,FoxA2

179Decreased,Mitochondrialfattyacidbeta-oxidation

472DownRegulation,CPT1A

474DownRegulation,HMGCS2

462UpRegulation,SCD-1

54UpRegulation,CD36

465Increased,FAInflux

477Decreased,Ketogenesis

454Increased,Triglycerideformation

327Accumulation,Fattyacid

944dimerization,AHR/ARNT

945reduceddimerization,ARNT/HIF1-alpha

948reducedproduction,VEGF

110Impairment,Endothelialnetwork

317Altered,Cardiovasculardevelopment/function

1122Undercarboxylatedclottingfactorswillnotassembleoncellsurfacestoformclot,Failureofsec

ondaryhemostasis

1130Failureinvascularrepairmechanisms,Unresolvedbloodloss(hemorrhage)

1131Failureingamma-

glutamylcarboxylationofclottingfactorsII,VII,IXandX,Undercarboxylationofclottingfactors(e.g.,

des-gamma-carboxyprothrombin)

1132Bloodlossanddevelopmentofanemia,Impairedoxygendeliveryandnutrientdeliverytotissu

e,impairedcarbondioxideandwasteproductremoval

1133Hemostasis,Depletionfrombloodoffullyfunctionalcarboxylatedclottingfactors

1135Reducedfitnessorevenmortality,Acidosis,hypovolemicshockandorgandysfunction

459 Increased, Liver Steatosis

947 Increase, Early Life Stage  Mortality

1136 Impaired recruitment, Population trajectory

급성 독성(경구) : 구분3

급성 독성(경피) : 구분2

급성 독성(흡입: 분진/미스트) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

Asthma, occupationaal

Contact dermatitis, allergic

https://aopwiki.org/system/dragonfly/production/2018/03/28/9btjinwwpy_AOP_150_graphical_representation_March_28_

2018.jpg
sAOP\26172-55-4.jpg

Dermatitis,

Allergic

Contact

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Jung KM, et al. B cell increases and ex vivo IL-2 production as secondary endpoints for the detection of

sensitizers in non-radioisotopic local lymph node assay using flow cytometry. Toxicol Lett. 2012 Mar

25;209(3):255-63.

 

Uter W, et al. Patch testing with patients'' own cosmetics and toiletries--results of the IVDK*, 1998-2002.

Contact Dermatitis. 2005 Oct;53(4):226-33.

Wilkinson JD, et al. Monitoring levels of preservative sensitivity in Europe. A 10-year overview (1991-2000).

Contact Dermatitis. 2002 Apr;46(4):207-10.

Dermatitis, Allergic Contact
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Vitic\Der
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55-

4_Methylc

hloro-
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none.pdf

Chromosome damage in vitro in mammal is

PLAUSIBLE

Isothiazolinone

Mutagenicity in vitro in bacterium is

PROBABLE

Haloalkenyl thiol

derivative

Exact example match: 5-chloro-2-methyl-

isothiazol-3-one

Skin sensitisation in mammal is PROBABLE

isothiazol-3-one

Molybdenum disilicide 12136-78-6 Cat. VI Cat. 8 [Si]=[Mo]=[Si] 급성 독성(흡입: 분진/미스트) : 구분4 -

N-(2-Hydroxyethyl)ethylenediamine 111-41-1 Cat. II Cat. 6 NCCNCCO p53_BLA_p2_viability

급성 독성(경피) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

피부 과민성 : 구분1

생식독성 : 구분1B

만성 수생환경 유해성 : 구분3

sAOP\111-41-1.jpg

Chen Z, et al. N-(2-Aminoethyl) Ethanolamine-Induced Morphological, Biochemical, and Biophysical

Alterations in Vascular Matrix Associated With Dissecting Aortic Aneurysm. Toxicol Sci. 2015

Dec;148(2):421-32.

Aortic Aneurysm, Thoracic

https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
https://www.proteinatlas.org/ENSG00000140465-CYP1A1
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AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_124 HMG-CoA reductase inhibition leading to decreased fertility

AOP_200 Estrogen receptor activation leading to breast cancer
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Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,
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MIE 245 Activation, PXR/SXR

MIE 804 Inhibition, HMG-CoA reductase

MIE 1181 Activation, Estrogen receptor
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KE 471 Inhibition, FoxA2

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 472 Down Regulation, CPT1A

KE 474 Down Regulation, HMGCS2

KE 462 Up Regulation, SCD-1

KE 54 Up Regulation, CD36

KE 465 Increased, FA Influx

KE 477 Decreased, Ketogenesis

KE 454 Increased, Triglyceride formation

KE 327 Accumulation, Fatty acid

KE 805 Decreased, mevalonate

KE 807 Decreased, cholesterol

KE 808 Decreased, Testosterone

KE 809 malformed, Male reproductive tract

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1183 Decreased, Apoptosis (Epithelial Cells)

KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress

KE 1187 Increased, ER binding to DNA (classical pathway)

KE 1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

KE 1189 Increased, Proliferation (Endothelial cells)

AO 459 Increased, Liver Steatosis

AO 330 Decrease, Fertility

AO 1193 N/A, Breast Cancer
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Cataract

Exposure to a large amount of naphthalene may damage or destroy some of your red blood cells. This could cause you to have too few red blood cells

until your body replaces the destroyed cells. This problem is called hemolytic anemia. People, particularly children, have developed this problem after

eating naphthalene-containing mothballs or deodorant blocks. Anemia has also occurred in infants wearing diapers that have been stored in mothballs. If

your ancestors were from Africa or Mediterranean countries, naphthalene may be more dangerous to you than to people of other origins. These

populations have a higher incidence of problems with an enzyme that usually protects red blood cells from damage created by oxygen in the air.

Some of the symptoms that occur with hemolytic anemia are fatigue, lack of appetite, restlessness, and a pale appearance to your skin. Exposure to a

large amount of naphthalene, such as by eating mothballs, may cause nausea, vomiting, diarrhea, blood in the urine, and a yellow color to the skin.

Anemia is a common condition in pregnancy that can be due to causes other than naphthalene exposure. However, if you are a pregnant woman and are

anemic due to naphthalene exposure, then it is possible that your unborn child may be anemic as well. Naphthalene can move from your blood to your

baby's blood. Once your baby is born, naphthalene may also be carried from your body to your baby's body through your milk. It is not completely clear

if naphthalene causes reproductive effects in animals; most evidence says that it does not.

Laboratory rabbits, guinea pigs, mice, and rats sometimes develop cataracts (cloudiness) in their eyes after swallowing naphthalene at high dose levels. It

is not certain whether cataracts also develop in humans exposed to naphthalene, but the possibility exists.

When mice or rats breathed in naphthalene vapors daily throughout their lives (2 years), cells in the lining of their noses or lungs were damaged. Some

exposed female mice also developed lung tumors. Some exposed male and female rats developed nose tumors. When mice or rats were fed naphthalene

in their food for 13 weeks, no tumors or other tissue changes were found. The only effect found was decreased body weight in rats that were fed

naphthalene.

Based on these results from animal studies, the U.S. Department of Health and Human Services concluded that naphthalene is reasonably anticipated to

be a human carcinogen. The International Agency for Research on Cancer (IARC) concluded that naphthalene is possibly carcinogenic to humans, because

there is enough evidence that naphthalene causes cancer in animals, but not enough evidence about such an effect in humans. Under the EPA 1986 cancer

guidelines, naphthalene was assigned to Group C - possible human carcinogen.

When mice were fed food containing 1 methylnaphthalene or 2 methylnaphthalene for most of their lives (81 weeks), the gas-exchange part of the lungs

of some mice became filled with an abnormal material. This type of lung injury is called pulmonary alveolar proteinosis. A few mice also had lung tumors,

but the numbers of mice with lung tumors were not enough to conclude that 1 methylnaphthalene or 2 methylnaphthalene caused the tumors. Pulmonary

alveolar proteinosis has been seen in some people, but the cause of this uncommon lung disease in humans is unknown.
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RNA exp_Liver & gallbladder

Protein exp_X

https://www.proteinatlas.org/ENSG00000106804-C5/cell

https://www.proteinatlas.org/ENSG00000106804-C5/pathology

https://www.proteinatlas.org/ENSG00000142208-AKT1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Bone marrow&lymphoid tissues, Blood

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=D020001&view=ixn

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Ataxia | Neurotoxicity Syndromes

인화성 액체 : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

흡인 유해성 : 구분2

Encephalopathy, chronic solvent

Solvents, acute toxic effect
sAOP\71-36-3.jpg
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Motta EV, et al. Galloylquinic acid derivatives from Copaifera langsdorffii leaves display gastroprotective

activity. Chem Biol Interact. 2017 Jan 5;261:145-155.

Issuree PD, et al. Resveratrol attenuates C5a-induced inflammatory responses in vitro and in vivo by

inhibiting phospholipase D and sphingosine kinase activities. FASEB J. 2009 Aug;23(8):2412-24.

Smith JJ, et al. Small molecule activators of SIRT1 replicate signaling pathways triggered by calorie

restriction in vivo. BMC Syst Biol. 2009;3:31.

Cai D, et al. Phospholipase D1 corrects impaired betaAPP trafficking and neurite outgrowth in familial

Alzheimer''s disease-linked presenilin-1 mutant neurons. Proc Natl Acad Sci U S A. 2006 Feb 7;103(6):1936-

40.

Korsak Z, et al. Toxic effects of subchronic combined exposure to n-butyl alcohol and m-xylene in rats. Int

J Occup Med Environ Health. 1994;7(2):155-66.

Stomach Ulcer

Peritonitis

Alzheimer Disease

Ataxia | Neurotoxicity Syndromes

Derek &

Vitic\Der

ek_71-36-

3_n-Butyl

alcohol.p

df

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Teratogenicity in mammal is PLAUSIBLE

Alkyl alcohol

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
N-butyl glycidyl ether 2426-08-6 CCCCOCC1CO1

epoxide

ether

epoxide : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Acute

Aquatic Toxicity, Potential electrophilic

agents, Reactive, unstable, toxic,

Nonbiodegradable compounds, Non-

genotoxic carcinogenicity

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents,

Idiosyncratic toxicity, Developmental

and mitochondrial toxicity,

Nonbiodegradable compounds

MIE 245 Activation, PXR/SXR

KE 471 Inhibition, FoxA2

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 472 Down Regulation, CPT1A

KE 474 Down Regulation, HMGCS2

KE 462 Up Regulation, SCD-1

KE 54 Up Regulation, CD36

KE 465 Increased, FA Influx

KE 477 Decreased, Ketogenesis

KE 454 Increased, Triglyceride formation

KE 327 Accumulation, Fatty acid

AO 459 Increased, Liver Steatosis

Dermatitis, Allergic Contact

Dermatitis, Contact

인화성 액체 : 구분3

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

생식세포 변이원성 : 구분2

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

Eyes, skin,

respiratory

system,

central

nervous

system, blood

inhalation,

ingestion, skin

and/or eye

contact

inhalation,

ingestion, skin

and/or eye

contact

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Cottrez F, et al. Genes specifically modulated in sensitized skins allow the detection of sensitizers in a

reconstructed human skin model. Development of the SENS-IS assay. Toxicol In Vitro. 2015 Jun;29(4):787-

802.
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Dermatitis, Contact
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n-Hexane 110-54-3 Cat. IV Cat. 5 CCCCCC

Infertility, Female

Neurodegenerative Diseases

Peripheral Nervous System Diseases

Cerebellar Diseases

Nervous System Diseases

인화성 액체 : 구분2

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분2

흡인 유해성 : 구분1

-

Aoki T, et al. Editor''s Highlight: Prospective Analyses of Volatile Organic Compounds in Obstructive

Sleep Apnea Patients. Toxicol Sci. 2017 Apr 1;156(2):362-374.

Jiménez-Garza O, et al. Promoter methylation status in genes related with inflammation, nitrosative stress

and xenobiotic metabolism in low-level benzene exposure: Searching for biomarkers of oncogenesis.

Food Chem Toxicol. 2017 Nov;109(Pt 1):669-676.

Wang S, et al. Diallyl trisulfide attenuated n-hexane induced neurotoxicity in rats by modulating P450

enzymes. Chem Biol Interact. 2017 Mar 1;265:1-7.

Li H, et al. Gestational N-hexane inhalation alters the expression of genes related to ovarian hormone

production and DNA methylation states in adult female F1 rat offspring. Toxicol Lett. 2015 Dec

15;239(3):141-51.

Li H, et al. N-hexane inhalation during pregnancy alters DNA promoter methylation in the ovarian

granulosa cells of rat offspring. J Appl Toxicol. 2014 Aug;34(8):841-56.

Huang CC. Polyneuropathy induced by n-hexane intoxication in Taiwan. Acta Neurol Taiwan. 2008

Mar;17(1):3-10. Review.

Cui N, et al. Expression of Bcl-2, Bax and Caspase-3 in nerve tissues of rats chronically exposed to 2,5-

hexanedione. Neurochem Res. 2007 Sep;32(9):1566-72.

Zhang Y, et al. Association between metabolic gene polymorphisms and susceptibility to peripheral nerve

damage in workers exposed to n-hexane: a preliminary study. Biomarkers. 2006;11(1):61-9.

Lolin Y. Chronic neurological toxicity associated with exposure to volatile substances. Hum Toxicol. 1989

Jul;8(4):293-300. Review.

Veronesi B, et al. Ultrastructural studies of the dying-back process. VI. Examination of nerve fibers

undergoing giant axonal degeneration in organotypic culture. J Neuropathol Exp Neurol. 1983

Mar;42(2):153-65.

Altenkirch H, et al. Toxic polyneuropathies after sniffing a glue thinner. J Neurol. 1977 Jan 13;214(2):137-52.

Spencer PS, et al. Ultrastructural studies of the dying-back process. III. The evolution of experimental

Sleep Apnea, Obstructive

Inflammation

Gait Disorders, Neurologic | Lameness, Animal

Genital Diseases, Female | Prenatal Exposure Delayed Effects

Infertility, Female

Gait Disorders, Neurologic | Hypesthesia | Muscle Weakness | Polyneuropathies |

Sensation Disorders

Neurodegenerative Diseases

Peripheral Nervous System Diseases

Cerebellar Diseases

Necrosis

Nervous System Diseases

Almost all the people known to have had their health affected by exposure to n-hexane used it at work. In the 1960s and early 1970s, several outbreaks

of nerve disorders occurred among shoe workers in Japan and Italy. Doctors determined the disease was caused by the workers breathing air containing

high concentrations of n-hexane. it was estimated that the workers who became ill had been breathing air containing 500-2,500 parts n-hexane per

million parts air (500-2,500 ppm) for 8-14 hours a day for 6 months to several years. The first symptom that the affected workers had was a feeling of

numbness in their feet and hands. This was followed by muscle weakness in the feet and lower legs. If exposure continued, the symptoms grew worse. In

some workers, paralysis of the arms and legs developed. When the affected workers were examined by doctors, the nerves controlling the muscles in

their arms and legs were found to be damaged. The medical term for this condition is "peripheral neuropathy" (peripheral means outside the brain and

spinal cord; neuropathy means nerve damage). Fortunately, once the workers were removed from exposure to n-hexane they recovered within 6 months to

a year, although some of the more severely affected did not fully recover for 1-2 years.

There have been very few cases of nerve damage from n-hexane since 1980. A few people have also suffered nerve damage from "sniffing" products

containing n-hexane. Like cases in the workplace, the number of cases due to sniffing has fallen since the 1970s. There have been very few documented

exposures to n-hexane by these routes in people.

To protect the public from the harmful effects of toxic chemicals and to find ways to treat people who have been harmed, scientists use many tests.

Animal testing may also be used to identify health effects such as cancer or birth defects. Without laboratory animals, scientists would lose a basic

method to get information needed to make wise decisions to protect public health. Scientists have the responsibility to treat research animals with care

and compassion. Laws today protect the welfare of research animals, and scientists must comply with strict animal care guidelines.

When rats are exposed to n-hexane in the air, they show signs of damage to their nervous systems very similar to those seen in people who became ill

after workplace exposure. As in people, these effects in rats depend on the concentrations of n-hexane in air and how long exposure lasts. Studies in rats

showed that a breakdown product of n-hexane (called 2,5-hexanedione) causes the nerve damage, not n-hexane itself. Testing for 2,5-hexanedione in the

urine can be used to determine if a person has been exposed to potentially harmful amounts of n-hexane. Studies in rats also showed that n-hexane can

cause nerve damage when given orally in very large doses.

At very high levels of n-hexane in air (1,000-10,000 ppm), signs of damage to sperm-forming cells in male rats occurred. Damage to the lungs occurred in

rabbits and mice. People have rarely been exposed to these high levels of n-hexane, so it is not known if these effects would occur in people.

It is not known if exposure to n-hexane can affect fertility in people. Experiments done with animals that were fed or breathed in n-hexane did not show

any effect on fertility.
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Nickel 7440-02-0 Cat. I Cat. 5 [Ni]

R11626   Ni-sirohydrochlorin nickel-lyase (sirohydrochlorin-forming); Sirohydrochlorin +

Nickel(2+) <=> Nickel-sirohydrochlorin + 2 H+

R11627   Ni-sirohydrochlorin:L-glutamine amido-ligase (ADP-forming); Nickel-

sirohydrochlorin + 2 ATP + 2 L-Glutamine + 2 H2O <=> Nickel-sirohydrochlorin a,c-

diamide + 2 ADP + 2 L-Glutamate + 2 Orthophosphate

R11628   Ni-sirohydrochlorin a,c-diamide reductive cyclo-ligase (ADP-forming); ATP +

Nickel-sirohydrochlorin a,c-diamide + 3 Reduced acceptor + H2O <=> ADP +

Orthophosphate + 15,17(3)-Seco-F430-17(3)-acid + 3 Acceptor

R11921   Ni(II)-pyridinium-3,5-bisthiocarboxylate-mononucleotide nickel-lyase

(pyridinium-3,5-bisthiocarboxylate-mononucleotide forming); Ni(II)-pyridinium-3,5-

bisthiocarboxylate mononucleotide <=> Pyridinium-3,5-bisthiocarboxylate

mononucleotide + Nickel(2+ • • •

Chemical and Drug Induced Liver Injury | Kidney Diseases

Neoplasms | Pathologic Processes

Warts

Breast Neoplasms

Genomic Instability

Lung Diseases

Dermatitis, Allergic Contact

Inflammation | Vascular Diseases

Necrosis

호흡기 과민성 : 구분1

피부 과민성 : 구분1

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Owumi SE, et al. Cadmium and nickel co-exposure exacerbates genotoxicity and not oxido-inflammatory

stress in liver and kidney of rats: Protective role of omega-3 fatty acid. Environ Toxicol. 2020

Feb;35(2):231-241.

Du L, et al. PM-Bound Toxic Elements in an Urban City in East China: Concentrations, Sources, and Health

Risks. Int J Environ Res Public Health. 2019 Jan 8;16(1).
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health risk. Environ Int. 2019 Apr;125:191-199.

White AJ, et al. Airborne metals and polycyclic aromatic hydrocarbons in relation to mammographic

breast density. Breast Cancer Res. 2019 Feb 13;21(1):24.

Deyssenroth MA, et al. Intrauterine multi-metal exposure is associated with reduced fetal growth through

modulation of the placental gene network. Environ Int. 2018 Nov;120:373-381.

Kahl VFS, et al. occupationaal Exposure to Pesticides in Tobacco Fields: The Integrated Evaluation of

Nutritional Intake and Susceptibility on Genomic and Epigenetic Instability. Oxid Med Cell Longev.

2018;2018:7017423.

Ye D, et al. Estimating Acute Cardiovascular Effects of Ambient PM Metals. Environ Health Perspect. 2018

Feb 15;126(2):027007.

Chang X, et al. Role of NF-κB activation and Th1/Th2 imbalance in pulmonary toxicity induced by nano

NiO. Environ Toxicol. 2017 Apr;32(4):1354-1362.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Scanlon SE, et al. Nickel induces transcriptional down-regulation of DNA repair pathways in tumorigenic

and non-tumorigenic lung cells. carcinogenesis. 2017 Jun 1;38(6):627-637.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Chemical and Drug Induced Liver Injury | Kidney Diseases

Neoplasms | Pathologic Processes
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Cardiovascular Diseases | Hypertension

Breast Neoplasms

Fetal Growth Retardation

Genomic Instability

Cardiovascular Diseases

Lung Diseases

Diabetes Mellitus, Type 2

Radiation Injuries, Experimental

Coronary Disease

Blood Coagulation Disorders | Cardiovascular Abnormalities | Edema | Embryo Loss

| Heart Defects, Congenital | Hypokinesia | Musculoskeletal Abnormalities

Dermatitis, Allergic Contact

Inflammation | Vascular Diseases

Necrosis

Hyperglycemia

The most common harmful health effect of nickel in humans is an allergic reaction. Approximately 10-20% of the population is sensitive to nickel. A

person can become sensitive to nickel when jewelry or other items containing nickel are in direct contact and prolonged contact with the skin. Wearing

jewelry containing nickel in ears or other body parts that have been newly pierced may also sensitize a person to nickel. However, not all jewelry

containing nickel releases enough of the nickel ion to sensitize a person. Once a person is sensitized to nickel, further contact with the metal may

produce a reaction. The most common reaction is a skin rash at the site of contact. In some sensitized people, dermatitis (a type of skin rash) may

develop in an area of the skin that is away from the site of contact. For example, hand eczema (another type of skin rash) is fairly common among people

sensitized to nickel. Some workers exposed to nickel by inhalation can become sensitized and have asthma attacks, but this is rare. People who are

sensitive to nickel have reactions when nickel comes into prolonged contact with the skin. Some sensitized individuals react when they eat nickel in food

or water or breathe dust containing nickel. More women are sensitive to nickel than men. This difference between men and women is thought to be a

result of greater exposure of women to nickel through jewelry and other metal items.

Workers who accidentally drank light-green water containing 250 ppm of nickel from a contaminated drinking fountain had stomach aches and suffered

adverse effects in their blood (increased red blood cells) and kidneys (increased protein in the urine). This concentration of nickel is more than 100,000

times greater than the amount usually found in drinking water.

The most serious harmful health effects from exposure to nickel, such as chronic bronchitis, reduced lung function, and cancer of the lung and nasal sinus,

have occurred in people who have breathed dust containing certain nickel compounds while working in nickel refineries or nickel-processing plants. The

levels of nickel in these workplaces were much higher than usual (background) levels in the environment. Lung and nasal sinus cancers occurred in workers

who were exposed to more than 10 mg nickel/mï¿½ as nickel compounds that were hard to dissolve (such as nickel subsulfide). Exposure to high levels

of nickel compounds that dissolve easily in water (soluble) may also result in cancer when nickel compounds that are hard to dissolve (less soluble) are

present, or when other chemicals that can produce cancer are present. The concentrations of soluble and less-soluble nickel compounds that were found

to have produced cancers were 100,000 to 1 million times greater than the usual level of nickel in the air in the United States. The U.S. Department of

Health and Human Services (DHHS) has determined that nickel metal may reasonably be anticipated to be a carcinogen and nickel compounds are

known human carcinogens. The International Agency for Research on Cancer (IARC) has determined that some nickel compounds are carcinogenic to

humans and that metallic nickel may possibly be carcinogenic to humans. The EPA has determined that nickel refinery dust and nickel subsulfide are

human carcinogens. These cancer classifications were based on studies of nickel workers and laboratory animals.

Lung inflammation and damage to the nasal cavity have been observed in animals exposed to nickel compounds. At high concentrations, the lung

Nickel carbonyl 13463-39-3 Cat. I Cat. 7
[O+]#[C-][Ni]([C-]#[O+])([C-

]#[O+])[C-]#[O+]

인화성 액체 : 구분2

급성 독성(흡입: 증기) : 구분1

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

피부 과민성 : 구분1

생식세포 변이원성 : 구분2

발암성 : 구분1A

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분1

-

26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Nickel(II) oxide 1313-99-1 Cat. I Cat. 6 O=[Ni]

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

Necrosis

Micronuclei, Chromosome-Defective

Inflammation

피부 과민성 : 구분1

발암성 : 구분1A

특정표적장기 독성(반복 노출) : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분4

-

Chang X, et al. Role of NF-κB activation and Th1/Th2 imbalance in pulmonary toxicity induced by nano

NiO. Environ Toxicol. 2017 Apr;32(4):1354-1362.

Capasso L, et al. Nickel oxide nanoparticles induce inflammation and genotoxic effect in lung epithelial

cells. Toxicol Lett. 2014 Apr 7;226(1):28-34.

Ahamed M, et al. Nickel oxide nanoparticles exert cytotoxicity via oxidative stress and induce apoptotic

response in human liver cells (HepG2). Chemosphere. 2013 Nov;93(10):2514-22.

Chusuei CC, et al. Cytotoxicity in the age of nano: the role of fourth period transition metal oxide

nanoparticle physicochemical properties. Chem Biol Interact. 2013 Nov 25;206(2):319-26.

Cho WS, et al. Zeta potential and solubility to toxic ions as mechanisms of lung inflammation caused by

metal/metal oxide nanoparticles. Toxicol Sci. 2012 Apr;126(2):469-77.

Cho WS, et al. Metal oxide nanoparticles induce unique inflammatory footprints in the lung: important

implications for nanoparticle testing. Environ Health Perspect. 2010 Dec;118(12):1699-706.

Lu S, et al. Efficacy of simple short-term in vitro assays for predicting the potential of metal oxide

nanoparticles to cause pulmonary inflammation. Environ Health Perspect. 2009 Feb;117(2):241-7.

Lung Diseases

Necrosis

Micronuclei, Chromosome-Defective

Pneumonia

Inflammation

Hemolysis | Pneumonia

Carcinogenicity in mammal is PROBABLE

Oxidising agent

Exact example match: nickel oxide

Mutagenicity in vitro in bacterium is INACTIVE

Respiratory sensitisation in mammal is

PLAUSIBLE

Nickel compound

Skin sensitisation in mammal is PLAUSIBLE

Metal or metal salt

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Nitric acid 7697-37-2 Cat. II Cat. 5

웨이퍼 가공라인

칩 조립라인

습식식각, 연마, wetcleaning

도금공정

Chemicals ← Inorganic

Chemicals ← Acids ← Acids,

Noncarboxylic ← Nitric Acid

O[N+](=O)[O-] hydroxylamine
hydroxylamine : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic

MT1

MT2

CAT

PTGS2

CYP1A1

CASP3

IL1B

HCRT

PLA2G4A

TNF

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000140465-CYP1A1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000161610-HCRT

https://www.proteinatlas.org/ENSG00000116711-PLA2G4A

https://www.proteinatlas.org/ENSG00000232810-TNF

blood, liver

ductus deferens, seminal

vesicle

liver, lung, urinary

bladder

blood

bone marrow, lymphoid

tissue

brain

ductus deferens,

parathyroid gland,

seminal vesicle

bone marrow, lymphoid

tissue

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder, Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000073756-PTGS2/tissue

RNA exp_Male tissues

Protein exp_Liver&gallbladder, Kidney&urinary bladder

https://www.proteinatlas.org/ENSG00000073756-PTGS2/cell

https://www.proteinatlas.org/ENSG00000073756-PTGS2/pathology

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/tissue

RNA exp_Lung

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Bone

marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/cell

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

MIE 231 Decreased, PPAR-alpha activation

MIE 232 Decreased, PPAR-beta activation

MIE 233 Decreased, PPAR-gamma activation

MIE 762 Activation, ionotropic GABA Receptor chloride channel

MIE 1490 Inhibition, Fatty Acid Beta Oxidation

http://ctdbase.org/detail.go?type=chem&acc=D017942&view=ixn

KE 327 Accumulation, Fatty acid

KE 140 Decreased, HSD17B10 expression

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

KE 1012 Increased, Inhibitory postsynaptic potential

KE 1014 Induction, Somatic muscle paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic inhibition

KE 1016 Inhibition, Feeding

KE 1305 Increase, cytosolic fatty acid

KE 459 Increased, Liver Steatosis

KE 1115 Increased, Reactive oxygen species

KE 1491 Increased, Oncotic Necrosis

AO 459 Increased, Liver Steatosis

AO 351 Increased Mortality

AO 1489 N/A, Steatohepatisis 산화성 액체 : 구분1

금속부식성 물질 : 구분1

급성 독성(흡입: 증기) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

296 Oxidative DNA damage leading to

chromosomal aberrations and mutations

MIE 1634 Increase, Oxidative damage to

DNA

KE 155 N/A, Inadequate DNA repair

KE 1635 Increase, DNA strand breaks

AO 185 Increase, Mutations

AO 1636 Increase, Chromosomal

aberrations Increase, Chromosomal

aberrations

irritation eyes,

skin, mucous

membrane;

delayed

pulmonary

edema,

pneumonitis,

bronchitis;

dental erosion

Eyes, skin,

respiratory

system, teeth
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2017 May;37(5):563-572.
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Concentrations of 11 Ambient Air Pollutants Estimated by Combining Community Multiscale Air Quality

Model (CMAQ) Simulations with Stationary Monitor Measurements. Environ Health Perspect. 2016

Jun;124(6):875-80.

Jones RR, et al. Nitrate from Drinking Water and Diet and Bladder Cancer Among Postmenopausal

Women in Iowa. Environ Health Perspect. 2016 Nov;124(11):1751-1758.

Laurent O, et al. A Statewide Nested Case-Control Study of Preterm Birth and Air Pollution by Source and

Composition: California, 2001-2008. Environ Health Perspect. 2016 Feb 19.

Li Y, et al. Differential genotoxicity mechanisms of silver nanoparticles and silver ions. Arch Toxicol. 2016

May 14.

Rosário F, et al. Death and cell cycle progression are differently conditioned by the AgNP size in

osteoblast-like cells. Toxicology. 2016 Aug 10;368-369:103-115.

Chemical and Drug Induced Liver Injury | Disease Models, Animal

Salmonella Infections, Animal

Cardiovascular Diseases

Neurotoxicity Syndromes

Argyria

Necrosis

Breast Neoplasms

Premature Birth

Urinary Bladder Neoplasms

Micronuclei, Chromosome-Defective

Kidney Diseases

Death | Myocardial Ischemia | Neoplasms

Learning Disabilities | Motor Skills Disorders

Cardiovascular Diseases | Death | Myocardial Ischemia

84년생,

여성 (백

혈병)

- 삼성전자(천안)_LCD

- 식각, BM, RGB, 검사, UV Asher, C/S /오퍼레

이터

AOP_294 Increased reactive oxygen and nitrogen species (RONS) leading to

increased risk of breast cancer
Nitric oxide (Nitrogen monoxide) 10102-43-9 Cat. II Cat. 7

웨이퍼 가공라인

확산

Chemicals ← Inorganic Chemicals

← Free Radicals ← Nitric Oxide

O=[N]

NOS2

IFNG

TNF

NOS3

IL1B

CASP3

AGT

EDN1

SOD2

INS

https://www.proteinatlas.org/ENSG00000007171-NOS2

https://www.proteinatlas.org/ENSG00000111537-IFNG

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000164867-NOS3

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000135744-AGT

https://www.proteinatlas.org/ENSG00000078401-EDN1

https://www.proteinatlas.org/ENSG00000112096-SOD2

https://www.proteinatlas.org/ENSG00000254647-INS

intestine, lymphoid tissue

bone marrow, lung

bone marrow, lymphoid

tissue

lymphoid tissue

bone marrow, lymphoid

tissue

blood

liver

blood, skeletal muscle

pancreas

https://www.proteinatlas.org/ENSG00000007171-NOS2/tissue

RNA exp_Gastrointestinal tract, Bone marrow & lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000007171-NOS2/cell

https://www.proteinatlas.org/ENSG00000007171-NOS2/pathology

https://www.proteinatlas.org/ENSG00000111537-IFNG/tissue

RNA exp_Lung, Bone marrow & lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000111537-IFNG/cell

https://www.proteinatlas.org/ENSG00000111537-IFNG/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

MIE 1632 Increase in reactive oxygen and nitrogen species (RONS)

http://ctdbase.org/detail.go?type=chem&acc=D009569&view=ixn

R00111   N-(omega)-Hydroxyarginine,NADPH:oxygen oxidoreductase (nitric-oxide-

forming); NADPH + 2 N(omega)-Hydroxyarginine + 2 Oxygen + H+ <=> NADP+ + 2

Nitric oxide + 2 L-Citrulline + 2 H2O

R00280   Nitric-oxide:acceptor oxidoreductase; Acceptor + 2 Nitric oxide + 2 H2O <=>

Reduced acceptor + 2 Nitrite

R00294   nitrous-oxide:ferricytochrome-c oxidoreductase; 2 Nitric oxide + 2

Ferrocytochrome c + 2 H+ <=> Nitrous oxide + 2 Ferricytochrome c + H2O

R00557   L-arginine,NADPH:oxygen oxidoreductase (nitric-oxide-forming); 2 L-Arginine + 4

Oxygen + 3 NADPH + 3 H+ <=> 2 Nitric oxide + 2 L-Citrulline + 3 NADP+ + 4 H2O

R00783   nitric-oxide:ferricytochrome-c oxidoreductase; Nitric oxide + H2O +

Ferricytochrome c <=> Nitrite + Ferrocytochrome c + H+

R00784   nitric-oxide:ferricytochrome-c2 oxidoreductase; Nitric oxide + H2O +

Ferricytochrome c2 <=> Nitrite + Ferrocytochrome c2 + H+

R00785   nitric-oxide:oxidized azurin oxidoreductase; Nitric oxide + H2O + Oxidized

azurin <=> Nitrite + Reduced azurin + H+

R02492   nitrous-oxide:NAD+ oxidoreductase; 2 Nitric oxide + NADH + H+ <=> Nitrous

oxide + NAD+ + H2O

R05724   nitric oxide, NAD(P)H2:oxygen oxidoreductase; 2 Nitric oxide + 2 Oxygen +

NADH + H+ <=> 2 Nitrate + NAD+

R05725   nitric oxide, NADPH2:oxygen oxidoreductase; 2 Nitric oxide + 2 Oxygen +

NADPH + H+ <=> 2 Nitrate + NADP+

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1492 Tissue resident cell activation

KE 1493 Increased Pro-inflammatory mediators

KE 1494 Leukocyte recruitment/activation

AO 1194 Increase, DNA damage

AO 185 Increase, Mutations

AO 1192 Increased, Ductal Hyperplasia

AO 1193 N/A, Breast Cancer
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산화성 가스 : 구분1
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급성 독성(흡입: 가스) : 구분2

특정표적장기 독성(1회 노출) : 구분1
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system
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Low levels of nitrogen oxides in the air can irritate your eyes, nose, throat, and lungs, possibly causing you to cough and experience shortness of breath,

tiredness, and nausea. Exposure to low levels can also result in fluid build-up in the lungs 1 or 2 days after exposure. Breathing high levels of nitrogen

oxides can cause rapid burning, spasms, and swelling of tissues in the throat and upper respiratory tract, reduced oxygenation of body tissues, a build-up

of fluid in your lungs, and death.

If you were to come into skin or eye contact with high concentrations of nitrogen oxide gases or nitrogen dioxide liquid, you would likely experience

serious burns.

We do not know if exposure to nitrogen oxides will result in reproductive effects in humans.

The Department of Health and Human Services (DHHS), the International Agency for Research on Cancer (IARC), and the EPA have not classified nitrogen

oxides for potential carcinogenicity.
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

NITRIDES 18851-77-9 Cat. VI Cat. 8 [N-3] 자료없음 -

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide

reductase resulting coagulopathy and hemorrhage

AOPP_200 Estrogen receptor activation leading to breast cancer

Nitrilotriacetic acid 139-13-9

Chemical Bath Deposition Of

Group Ii-vi Semiconductor Thin

Films For Solar Cells

Applications

OC(=O)CN(CC(=O)O)CC(=

O)O

amine

amine tertiary

carbonyl

carboxylic acid

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Potential electrophilic

agents, Idiosyncratic toxicity

amine tertiary :

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute

Aquatic Toxicity, Potential electrophilic

agents

carboxylic acid : Genotoxic

carcinogenicity, mutagenicity, Acute

Aquatic Toxicity, Idiosyncratic toxicity,

Reactive, unstable, toxic

NOS2

CAT

HMOX1

CYP2E1

ALAS1

HAVCR1

PCNA

PTGS2

GSR

ODC1

https://www.proteinatlas.org/ENSG00000007171-NOS2

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000023330-ALAS1

https://www.proteinatlas.org/ENSG00000113249-HAVCR1

https://www.proteinatlas.org/ENSG00000132646-PCNA

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000104687-GSR

https://www.proteinatlas.org/ENSG00000115758-ODC1

intestine, lymphoid tissue

blood, liver

lymphoid tissue

liver

adrenal gland, liver

kidney

lymphoid tissue

ductus deferens, seminal

vesicle

https://www.proteinatlas.org/ENSG00000007171-NOS2/tissue

RNA exp_Gastrointestinal tract, Bone marrow & lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000007171-NOS2/cell

https://www.proteinatlas.org/ENSG00000007171-NOS2/pathology

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder, Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000023330-ALAS1/tissue

RNA exp_Endocrine tissues, Liver & gallbladder

MIE 1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

MIE 1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

MIE 1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in

bone, Impairment of post-translational modification (carboxylation) of osteocalcin

MIE 1181 Activation, Estrogen receptor

R09798   nitrilotriacetate,FMNH2:oxygen oxidoreductase (glyoxylate-forming);

Nitrilotriacetic acid + Reduced FMN + Oxygen <=> Iminodiacetate + Glyoxylate +

FMN + H2O

KE 1122 Under carboxylated clotting factors will not assemble on cell surfaces to

form clot, Failure of secondary hemostasis

KE 1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

KE 1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X,

Under carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

KE 1132 Blood loss and development of anemia, Impaired oxygen delivery and

nutrient delivery to tissue, impaired carbon dioxide and waste product removal

KE 1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting

factors

KE 1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

KE 1151 Osteoporosis and vascular calcification, Bone deterioration

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1183 Decreased, Apoptosis (Epithelial Cells)

KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress

KE 1187 Increased, ER binding to DNA (classical pathway)

KE 1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

KE 1189 Increased, Proliferation (Endothelial cells)

KE 1190 Increased, Migration (Endothelial Cells)

KE 1191 Increased, Non-genomic signaling

KE 1192 Increased, Ductal Hyperplasia

AO 1136 Impaired recruitment , Population trajectory

AO 1193 N/A, Breast Cancer
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급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

만성 수생환경 유해성 : 구분3
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AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

Nitrobenzene 98-95-3 Cat. I Cat. 7

Semiconductor Manufacturing

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ←

Nitrobenzenes ← nitrobenzene

[O-][N+](=O)c1ccccc1

aniline

arene

benzene ring

nitro

aniline :  Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

nitro : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1181 Activation, Estrogen receptor

R05401   nitrosobenzene:NADP+ oxidoreductase; Nitrobenzene + NADPH + H+ <=>

Nitrosobenzene + NADP+ + H2O

R07706   nitrobenzene 1,2-dioxygenase; Nitrobenzene + Oxygen + NADH + H+ <=>

Catechol + Nitrite + NAD+

R11744   N-phenylhydroxylamine:NADP+ oxidoreductase; Hydroxylaminobenzene + 2

NADP+ + H2O <=> Nitrobenzene + 2 NADPH + 2 H+

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

Adenoma | Carcinoma | Thyroid Neoplasms

Anemia | Bone Marrow Neoplasms | Breast Neoplasms | Carcinoma, Hepatocellular |

Endometrial Neoplasms | Kidney Neoplasms | Lung Neoplasms | Methemoglobinemia

| Pancreatic Neoplasms | Thyroid Neoplasms

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분3

발암성 : 구분2

생식독성 : 구분2

특정표적장기 독성(반복 노출) : 구분1

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Reproductive Toxin

Skin burns

IARC carcinogen Possible (2b)

NTP carcinogen Anticipated human

carcinogen

ACGIH carcinogen Confirmed Animal

Methemoglobinemia, acute

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\98-95-3.jpg

irritation eyes,

skin; anoxia;

dermatitis;

anemia;

methemoglobi

nemia; In

Animals: liver,

kidney

damage;

testicular

effects

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

Eyes, skin,

blood, liver,

kidneys,

cardiovascular

system,

reproductive

system

Mattioli F, et al. DNA fragmentation and DNA repair synthesis induced in rat and human thyroid cells by

chemicals carcinogenic to the rat thyroid. Mutat Res. 2006 Oct 30;609(2):146-53.

Chen KM, et al. Detection of nitrated benzene metabolites in bone marrow of B6C3F1 mice treated with

benzene. Chem Res Toxicol. 2004 Mar;17(3):370-7.

Cattley RC, et al. carcinogenicity and toxicity of inhaled nitrobenzene in B6C3F1 mice and F344 and CD

rats. Fundam Appl Toxicol. 1994 Apr;22(3):328-40.

Linder RE, et al. Endpoints of spermatotoxicity in the rat after short duration exposures to fourteen

reproductive toxicants. Reprod Toxicol. 1992;6(6):491-505.

Berger J. Age-related sensitivity of rats to induction of anaemia. Folia Haematol Int Mag Klin Morphol

Blutforsch. 1987;114(3):408-13.

Adenoma | Carcinoma | Thyroid Neoplasms

Poisoning

Anemia | Bone Marrow Neoplasms | Breast Neoplasms | Carcinoma, Hepatocellular

| Endometrial Neoplasms | Kidney Neoplasms | Lung Neoplasms |

Methemoglobinemia | Pancreatic Neoplasms | Thyroid Neoplasms

Drug-Related Side Effects and Adverse Reactions | Testicular Diseases

Direct contact of small amounts of nitrobenzene with the skin or eyes may cause mild irritation. Repeated exposures to a high concentration of

nitrobenzene can result in a blood condition called methemoglobinemia. This condition affects the ability of the blood to carry oxygen.

Following such an exposure, the skin may turn a bluish color. This may be accompanied by nausea, vomiting and shortness of breath. Effects such as

headache, irritability, dizziness, weakness, and drowsiness may also occur. If the exposure level is extremely high, nitrobenzene can cause coma and

possibly death unless prompt medical treatment is received. Consuming alcoholic beverages during nitrobenzene exposure may increase the harmful

effects of nitrobenzene. In studies with laboratory animals, a single dose of nitrobenzene fed to male rats resulted in damage to the testicles and

decreased levels of sperm. This suggests that decreased fertility may be a concern in humans. There is very little information available about the effects of

long-term exposure of humans or animals to nitrobenzene, and it is not known whether exposure to nitrobenzene can cause cancer.

Damage to the kidneys and increased methemoglobinemia in rats is seen at 5 ppm. Damage to the spleen, liver, and testes of rats has been noted at

levels of 50 ppm nitrobenzene in air.
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carcinogenicity in mammal is PLAUSIBLE

compound

Hepatotoxicity in mammal is PLAUSIBLE

compound

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_294 Increased reactive oxygen and nitrogen species (RONS) leading to

increased risk of breast cancer
Nitrogen trifluoride 7783-54-2 Cat. II Cat. 8 확산, 건식식각, 증착(CVD, PVD) FN(F)F amine

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity

MIE 1632 Increase in reactive oxygen and nitrogen species (RONS)

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1492 Tissue resident cell activation

KE 1493 Increased Pro-inflammatory mediators

KE 1494 Leukocyte recruitment/activation

AO 1194 Increase, DNA damage

AO 185 Increase, Mutations

AO 1192 Increased, Ductal Hyperplasia

AO 1193 N/A, Breast Cancer

산화성 가스 : 구분1

고압가스 : 액화가스

급성 독성(흡입: 가스) : 구분4

특정표적장기 독성(반복 노출) : 구분2

-

inhalation

In Animals:

anoxia,

cyanosis;

methemoglobi

nemia;

lassitude

(weakness,

exhaustion),

dizziness,

headache; liver,

kidney injury

Blood, liver,

kidneys
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER
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26_Calcium-mediated neuronal ROS production and energy imbalance

32_Inhibition of iNOS, hepatotoxicity, and regenerative proliferation leading to

liver tumors

149_Peptide Oxidation Leading to Hypertension

Nitrous oxide 10024-97-2 Cat. IV Cat. 6 [N-]=[N+]=O

R00294   nitrous-oxide:ferricytochrome-c oxidoreductase; 2 Nitric oxide + 2

Ferrocytochrome c + 2 H+ <=> Nitrous oxide + 2 Ferricytochrome c + H2O

R02492   nitrous-oxide:NAD+ oxidoreductase; 2 Nitric oxide + NADH + H+ <=> Nitrous

oxide + NAD+ + H2O

R02804   nitrogen:ferricytochrome-c oxidoreductase (N2O-forming); Nitrogen + 2

Ferricytochrome c + H2O <=> Nitrous oxide + 2 Ferrocytochrome c + 2 H+

R09445   nitrous-oxide:menaquinone oxidoreductase; 2 Nitric oxide + Menaquinol <=>

Nitrous oxide + Menaquinone + H2O

R09446   nitrous-oxide:NADP+ oxidoreductase; 2 Nitric oxide + NADPH + H+ <=>

Nitrous oxide + NADP+ + H2O

R09808   Nitric oxide + Azide <=> Nitrous oxide + Nitrogen

R09809   Nitric oxide + Ammonia <=> Nitrous oxide + H2O

193_Decreased, Nitric Oxide

147_Inhibition, Inducible Nitric Oxide Synthase by Metabolite CGA 265307

933_KE6 : Depletion, Nitric Oxide

Atherosclerosis | Coronary Disease | Stroke

Hypoxia

Nerve Degeneration

Cocaine-Related Disorders

Dizziness | Hypoxia | Nausea

Nervous System Diseases

Brain Diseases | Learning Disabilities | Memory Disorders | Neurodegenerative

Diseases

Hypertension

Brain Injuries

Postoperative Nausea and Vomiting

Psychomotor Disorders

Seizures

산화성 가스 : 구분1

고압가스 : 액화가스

생식독성 : 구분1A

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분1

-

Chen Y, et al. Evidence on the impact of sustained exposure to air pollution on life expectancy from

China''s Huai River policy. Proc Natl Acad Sci U S A. 2013 Aug 6;110(32):12936-41.

López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Brüske I, et al. Ambient air pollution and lipoprotein-associated phospholipase A₂ in survivors of

myocardial infarction. Environ Health Perspect. 2011 Jul;119(7):921-6.

Jin C, et al. Sevoflurane and nitrous oxide exert cardioprotective effects against hypoxia-reoxygenation

injury in the isolated rat heart. J Physiol Sci. 2009 Mar;59(2):123-9.

Carbajal R, et al. EMLA cream and nitrous oxide to alleviate pain induced by palivizumab (Synagis)

intramuscular injections in infants and young children. Pediatrics. 2008 Jun;121(6):e1591-8.

Sanders RD, et al. General anesthetics induce apoptotic neurodegeneration in the neonatal rat spinal

cord. Anesth Analg. 2008 Jun;106(6):1708-11.

Winston GP, et al. Copper deficiency myelopathy and subacute combined degeneration of the cord - why

is the phenotype so similar? Med Hypotheses. 2008 Aug;71(2):229-36.

Gillman MA, et al. Psychotropic analgesic nitrous oxide for acute cocaine withdrawal in man. Int J

Neurosci. 2006 Jul;116(7):847-57.

Jeng CS, et al. The optimal injection time of alfentanil for blunting circulatory responses to tracheal

intubation. Acta Anaesthesiol Taiwan. 2005 Mar;43(1):3-9.

Jevtovic-Todorovic V, et al. The anesthetics nitrous oxide and ketamine are more neurotoxic to old than

to young rat brain. Neurobiol Aging. 2005 Jun;26(6):947-56.

Niazi A, et al. A combination of lidocaine and nitrous oxide in oxygen is more effective in preventing pain

on propofol injection than either treatment alone. Eur J Anaesthesiol. 2005 Apr;22(4):299-302.

Richebé P, et al. Nitrous oxide revisited: evidence for potent antihyperalgesic properties. Anesthesiology.

2005 Oct;103(4):845-54.

Saravanakumar K, et al. Delayed onset refractory dystonic movements following propofol anesthesia.

Cardiovascular Diseases | Death

Colorectal Neoplasms

Atherosclerosis | Coronary Disease | Stroke

Hypoxia

Pain

Nerve Degeneration

Spinal Cord Diseases | Subacute Combined Degeneration

Cocaine-Related Disorders

Dizziness | Hypoxia | Nausea

Nervous System Diseases

Hyperalgesia | Opioid-Related Disorders

Dystonia

Trismus

Brain Diseases | Learning Disabilities | Memory Disorders | Neurodegenerative

Diseases

Hypertension

Brain Injuries

Hyperalgesia

Postoperative Nausea and Vomiting

Heart Block

Amnesia, Retrograde

Heart Arrest | Torsades de Pointes

Psychomotor Disorders

Seizures

Substance Withdrawal Syndrome

AOP_12 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development leads to neurodegeneration with

impairment in learning and memory in aging

AOP_13 Chronic binding of antagonist to N-methyl-D-aspartate receptors

(NMDARs) during brain development induces impairment of learning and

memory abilities

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and

Decreased Fertility in Female Rats

N-Methyl-2-pyrrolidone 872-50-4 Cat. III Cat. 4
칩 조립라인

포토 (PR제거, 현상액)
CN1CCCC1=O

carboxamine

carboxamide, tertiary

lactam

carbonyl

lactam : Skin sensitization, Potential

electrophilic agents

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식독성 : 구분1B
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Octafluoro cyclobutane 115-25-3 Cat. III Cat. 8 FC1(F)C(F)(F)C(F)(F)C1(F)F
고압가스 : 액화가스

피부 부식성/피부 자극성 : 구분2
-

Octafluoro cyclopentene 559-40-0 Cat. V Cat. 8 FC1=C(F)C(F)(F)C(F)(F)C1(F)F
급성 독성(흡입: 증기) : 구분3

만성 수생환경 유해성 : 구분3
-

Octafluoro propane 76-19-7 Cat. VI Cat. 7 FC(F)(F)C(F)(F)C(F)(F)F 고압가스 : 액화가스 -

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
Octamethyltrisiloxane 107-51-7 Cat. III Cat. 8

C[Si](C)(C)O[Si](C)(C)O[Si](C)(C)

C
245 Activation, PXR/SXR

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

인화성 액체 : 구분3

심한 눈 손상성/눈 자극성 : 구분2

만성 수생환경 유해성 : 구분4
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Hepatotoxicity in mammal is PLAUSIBLE

Organosilicon

compound

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Ozone 10028-15-6 Cat. II Cat. 7 [O-][O+]=O

Airway Obstruction | Asthma | Disease Models, Animal

Respiration Disorders

Lung Injury | Lymphopenia | Pneumonia

Inflammation | Lung Diseases

Acute Lung Injury

Respiratory Tract Diseases

Asthma | Dermatitis, Atopic | Rhinitis, Allergic

산화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식세포 변이원성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

-

Flayer CH, et al. Ozone-induced enhancement of airway hyperreactivity in rhesus macaques: Effects of

antioxidant treatment. J Allergy Clin Immunol. 2020 Jan;145(1):312-323.

Tovar A, et al. Transcriptional Profiling of the Murine Airway Response to Acute Ozone Exposure. Toxicol

Sci. 2020 Jan 1;173(1):114-130.
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supplementation on risk of autism spectrum disorder. Autism Res. 2018 Jan;11(1):69-80.

Hennig F, et al. Ultrafine and Fine Particle Number and Surface Area Concentrations and Daily Cause-

Specific Mortality in the Ruhr Area, Germany, 2009-2014. Environ Health Perspect. 2018 Feb

15;126(2):027008.

Henriquez AR, et al. Adrenergic and glucocorticoid receptor antagonists reduce ozone-induced lung injury

and inflammation. Toxicol Appl Pharmacol. 2018 Jan 15;339:161-171.

Kerin T, et al. Association Between Air Pollution Exposure, Cognitive and Adaptive Function, and ASD

Severity Among Children with Autism Spectrum Disorder. J Autism Dev Disord. 2018 Jan;48(1):137-150.

Kilburg-Basnyat B, et al. Specialized Pro-Resolving Lipid Mediators Regulate Ozone-Induced Pulmonary

and Systemic Inflammation. Toxicol Sci. 2018 Jun 1;163(2):466-477.

Miller CN, et al. Acute inhalation of ozone induces DNA methylation of apelin in lungs of Long-Evans rats.

Inhal Toxicol. 2018;30(4-5):178-186.

Prunicki M, et al. Exposure to NO, CO, and PM is linked to regional DNA methylation differences in

asthma. Clin Epigenetics. 2018;10:2.

Snow SJ, et al. Ozone-Induced Vascular Contractility and Pulmonary Injury Are Differentially Impacted by
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Airway Obstruction | Asthma | Disease Models, Animal

Inflammation

Respiration Disorders

Cardiovascular Diseases | Hypertension | Inflammation

Autism Spectrum Disorder

Cardiovascular Diseases | Death

Lung Injury | Lymphopenia | Pneumonia

Autism Spectrum Disorder

Inflammation | Lung Diseases

Acute Lung Injury

Cardiovascular Diseases

ST Elevation Myocardial Infarction

Lung Neoplasms

Inflammation | Lung Injury

Mucocutaneous Lymph Node Syndrome

Cardiovascular Diseases | Cerebrovascular Disorders | Death | Myocardial Ischemia

Dyspnea | Hypothermia | Weight Loss

Respiratory Tract Diseases

Pneumonia

Cardiovascular Diseases | Death

Premature Birth

Asthma | Dermatitis, Atopic | Rhinitis, Allergic

Pentaborane 19624-22-7 Cat. II Cat. 8
[BH2]12[BH2]3[BH2]4[BH2]1[B

H]234

인화성 액체 : 구분3

자연발화성 액체 : 구분1

급성 독성(흡입: 증기) : 구분1

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

-

AOP_36 Peroxisomal  Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_43 Disruption  of VEGFR Signaling Leading to Developmental Defects

AOP_58 NR1I3  (CAR) suppression leading to hepatic steatosis

AOP_59 HNF4alpha  suppression leading to hepatic steatosis

AOP_60 NR1I2  (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_61 NFE2L2/FXR  activation leading to hepatic steatosis

AOP_66 Modulation  of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the  Fetal Testis

AOP_107 Constitutive  androstane receptor activation leading to

hepatocellular adenomas and  carcinomas in the mouse and the rat

AOP_150 Aryl  hydrocarbon receptor activation leading to early life stage

mortality, via  reduced VEGF

AOP_153 Aromatase  Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female  Rats

Pentaerythritol triacrylate 3524-68-3 Cat. II Cat. 7

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ←

Propylene Glycols ←

pentaerythrityl triacrylate

OCC(COC(=O)C=C)(COC(=O)

C=C)COC(=O)C=C

alkene

alkanol

unsaturated carbonyl

ester (carboxylate ester)

alkene : Genotoxic carcinogenicity,

mutagenicity, Skin sensitization, Acute

Aquatic Toxicity, Potential electrophilic

agents

unsaturated carbonyl : Skin sensitization,

Genotoxic carcinogenicity, mutagenicity,

Non-genotoxic carcinogenicity, Acute

Aquatic Toxicity

231Decreased,PPAR-alphaactivation

232Decreased,PPAR-betaactivation

233Decreased,PPAR-gammaactivation

305 Inhibition, VegfR2

456Suppression,Constitutiveandrostanereceptor,NR1l3

468Inhibition,PPARalpha

167Activation,LXR

228peroxisomeproliferatoractivatedreceptorpromoterdemethylation

461 Suppression, HNF4alpha

245 Activation, PXR/SXR

478Activation,NRF2

479Activation,NR1H4

653DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptorag

onists

715 Activation, Constitutive  androstane receptor

18 Activation, AhR

964 Inhibition of Aromatase  Enzyme, Chemical exposure during critical window of estrous

cycle between  diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

1028 Activation of specific  nuclear receptors, PPAR-gamma activation

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1138Uncouplingofoxidativephosphorylation,ReducedabilitytogenerateATP

1169AnticoagulantrodenticideinterfereswithcarboxylationofGlaproteinsinbone,Impairmentof

327Accumulation,FattyacidAccumulation,Fattyacid

140Decreased,HSD17B10expressionDecreased,HSD17B10expression

179Decreased,Mitochondrialfattyacidbeta-oxidationDecreased,Mitochondrialfattyacidbeta-

oxidation

8Decreased,3-hydroxyacyl-CoAdehydrogenasetype-2activity

28Reduction,Angiogenesis

110Impairment,Endothelialnetwork

298Insufficiency,Vascular

457Activation,SREBF1

66Activation,ChREBP

458Increased,DeNovoFAsynthesis

454Increased,Triglycerideformation

54UpRegulation,CD36

462UpRegulation,SCD-1

463UpRegulation,FAS

451Inhibition,Mitochondrialfattyacidbeta-oxidation

327Accumulation,Fattyacid

470UpRegulation,Acetyl-CoAcarboxylase-1(ACC-1)

465Increased,FAInflux

　

471Inhibition,FoxA2Inhibition,FoxA2

179Decreased,Mitochondrialfattyacidbeta-oxidation

472DownRegulation,CPT1A

474DownRegulation,HMGCS2

462UpRegulation,SCD-1

459 Increased, Liver Steatosis

1001 Increased, Developmental  Defects

459 Increased, Liver Steatosis

　

459 Increased, Liver Steatosis

459 Increased, Liver Steatosis

505 Decreased sperm quantity /  quality in the adult, Decreased fertility

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage Mortality

972 Decreased fertility, Reduced number of oocytes ovulated

　

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

https://aopwiki.org/system/dragonfly/production/2016/11/30/5569z0kizt_KleinstreuerKnudsenAOPVascularDisruption.jpg

https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg

https://aopwiki.org/system/dragonfly/production/2018/03/28/9btjinwwpy_AOP_150_graphical_representation_March_28_

2018.jpg

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg

-
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Chromosome damage in vitro in mammal is

PLAUSIBLE

alpha,beta-Unsaturated

ester or thioester

Irritation (of the eye) in mammal is PLAUSIBLE

alpha,beta-Unsaturated

ester

Irritation (of the skin) in mammal is PLAUSIBLE

alpha,beta-Unsaturated

ester

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

alpha,beta-Unsaturated

ester or precursor

AOP 37 PPARalpha-dependent liver cancer Perfluoro compounds, C5-18 86508-42-1 Cat. VI Cat. 8

These specialty chemicals are

used primarily in the industrial

electronics industry ... . The

principal applications include

industrial heat transfer in

semiconductor processing,

electronics testing and solvents

for computer disc drive

lubrication.

EPA/Office of Pollution Prevention

and Toxics; High Production

Volume (HPV) Challenge

Program's Robust Summaries and

Test Plans. Available from:

http://www.epa.gov/chemrtk/perflu

ro/c13244tp.pdf on Perfluoro

compounds, C5-C18 as of March

25,2003

[*]
alkyl fluoride

alkyl halide

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity,

Potential electrophilic agents

MIE  227 Activation, PPARα

KE  1170 modulation, Genes/proteins that regulate hepatocyte fate

KE  716 Increase, Mitogenic cell proliferation (hepatocytes)

KE  1171 Increase, Clonal Expansion / Cell Proliferatin to form Pre-Neoplastic Altered

Hepatic Foci

AO  719 Increase, Adenomas/carcinomas (hepatocellular)

Skin Irrit. 2 (100%)

Eye Irrit. 2 (100%)

STOT SE 3 (100%)

자료없음 -

https://ch

em.nlm.ni

h.gov/che

midplus/r

n/86508-

42-1

https://aopwiki.org/stressors?utf8=%E2%9C%93

&search=Perfluoro&commit=Search&find_by_i

d=

Perfluoroisobutylene 382-21-8 Cat. II Cat. 8 FC(=C(C(F)(F)F)C(F)(F)F)F

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

만성 수생환경 유해성 : 구분3

-

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

OS(=O)(=O)C(F)(F)C(F)(F)C(F)(F)

C(F)(F)C(F)(F)C(F)(F)C(F)(F)C(F)(F)

F

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000186951-PPARA

https://www.proteinatlas.org/ENSG00000161533-ACOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000113790-EHHADH

https://www.proteinatlas.org/ENSG00000171791-BCL2

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000132170-PPARG

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000167910-CYP7A1

https://www.proteinatlas.org/ENSG00000100292-HMOX1

liver

blood

kidney, liver

adipose tissue, breast

bone marrow, lymphoid

tissue

liver

lymphoid tissue

https://www.proteinatlas.org/ENSG00000186951-PPARA/tissue

RNA exp_Gastrointestinal tract, Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male

tissues, Female tissues, Muscle tissues

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000186951-PPARA/cell

https://www.proteinatlas.org/ENSG00000186951-PPARA/pathology

https://www.proteinatlas.org/ENSG00000161533-ACOX1/tissue

RNA exp_Gastrointestinal tract, Liver&gallbladder, Blood

Protein exp_Gastrointestinal tract, Liver&gallbladder

https://www.proteinatlas.org/ENSG00000161533-ACOX1/cell

https://www.proteinatlas.org/ENSG00000161533-ACOX1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000171791-BCL2/tissue

RNA exp_Endocrine tissues, Female tissues, Muscle tissues, Bone marrow&lymphoid tissues

715 Activation, Constitutive androstane receptor

http://ctdbase.org/detail.go?type=chem&acc=C076994&view=ixn

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

719 Increase, Adenomas/carcinomas (hepatocellular)

Birth Weight | Fetal Growth Retardation

Hypertension, Pregnancy-Induced | Pre-Eclampsia

Congenital Abnormalities | Embryo Loss

Abnormalities, Drug-Induced | Brain Diseases | Limb Deformities, Congenital |

Maxillofacial Abnormalities | Nervous System Malformations | Pigmentation Disorders |

Vestibular Diseases

Autism Spectrum Disorder | Intellectual Disability

Cell Transformation, Neoplastic

Fibrosis

Prenatal Exposure Delayed Effects

인화성 액체 : 구분2

급성 독성(경구) : 구분4

급성 독성(흡입: 가스) : 구분4

급성 독성(흡입: 분진/미스트) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

발암성 : 구분2

생식독성 : 구분1B

특정표적장기 독성(반복 노출) : 구분1

만성 수생환경 유해성 : 구분2

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

sAOP\1763-23-1.jpg

Skogheim TS, et al. Prenatal exposure to perfluoroalkyl substances and associations with symptoms of

attention-deficit/hyperactivity disorder and cognitive functions in preschool children. Int J Hyg Environ

Health. 2020 Jan;223(1):80-92.

Bjerregaard-Olesen C, et al. Associations of Fetal Growth Outcomes with Measures of the Combined

Xenoestrogenic Activity of Maternal Serum Perfluorinated Alkyl Acids in Danish Pregnant Women. Environ

Health Perspect. 2019 Jan;127(1):17006.

Blanc M, et al. Environmental chemicals differentially affect epigenetic-related mechanisms in the zebrafish

liver (ZF-L) cell line and in zebrafish embryos. Aquat Toxicol. 2019 Oct;215:105272.

Huang R, et al. Prenatal exposure to perfluoroalkyl and polyfluoroalkyl substances and the risk of

hypertensive disorders of pregnancy. Environ Health. 2019 Jan 9;18(1):5.

Impinen A, et al. Maternal levels of perfluoroalkyl substances (PFASs) during pregnancy and childhood

allergy and asthma related outcomes and infections in the Norwegian Mother and Child (MoBa) cohort.

Environ Int. 2019 Mar;124:462-472.

Long M, et al. Autism spectrum disorders, endocrine disrupting compounds, and heavy metals in amniotic

fluid: a case-control study. Mol Autism. 2019;10:1.

Sammi SR, et al. Perfluorooctane Sulfonate (PFOS) Produces Dopaminergic Neuropathology in

Caenorhabditis elegans. Toxicol Sci. 2019 Dec 1;172(2):417-434.

Dang Y, et al. Real-time PCR array to study the effects of chemicals on the growth hormone/insulin-like

growth factors (GH/IGFs) axis of zebrafish embryos/larvae. Chemosphere. 2018 Sep;207:365-376.

Haggard DE, et al. Transcriptomic and phenotypic profiling in developing zebrafish exposed to thyroid

hormone receptor agonists. Reprod Toxicol. 2018 Apr;77:80-93.

Lyall K, et al. Prenatal Maternal Serum Concentrations of Per- and Polyfluoroalkyl Substances in

Association with Autism Spectrum Disorder and Intellectual Disability. Environ Health Perspect. 2018 Jan

2;126(1):017001.

Pierozan P, et al. PFOS induces proliferation, cell-cycle progression, and malignant phenotype in human

Attention Deficit Disorder with Hyperactivity

Birth Weight | Fetal Growth Retardation

Spasm

Hypertension, Pregnancy-Induced | Pre-Eclampsia

Asthma | Dermatitis, Atopic | Respiratory Sounds

Autism Spectrum Disorder

Neurologic Manifestations

Congenital Abnormalities | Embryo Loss

Abnormalities, Drug-Induced | Brain Diseases | Limb Deformities, Congenital |

Maxillofacial Abnormalities | Nervous System Malformations | Pigmentation

Disorders | Vestibular Diseases

Autism Spectrum Disorder | Intellectual Disability

Cell Transformation, Neoplastic

Diabetes Mellitus, Type 2

Fatty Liver

Fibrosis

Insulin Resistance

Prenatal Exposure Delayed Effects

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and Decreased

Fertility in Female Rats
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window of estrous

cycle between diestrus 2 and proestrus inhibits aromatase conversion of testosterone to

estradiol

965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced steroidogenic

production of estradiol in granulosa cells

966 Reduced Estradiol in Circulation, Reduced steroidogenic production of estradiol in

granulosa cells leading to decreased estradiol in circulation

967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol in

circulation decreases estrogen concentration at hypothalamus

968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of Anterior

Pituitary Gonadotrophs

971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH surge

required for ovulation

972 Decreased fertility, Reduced number of oocytes ovulated

Acute Tox. 4 (100%)

Skin Corr. 1B (80.85%)

Acute Tox. 4 (100%)

Carc. 2 (100%)

Repr. 1B (100%)

Lact. (100%)

STOT RE 1 (100%)

Aquatic Chronic 2 (100%)

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

1028 Activation of specific nuclear receptors, PPAR-gamma activation

1029 Increased, adipogenesis

1032 Increased, secretion of local growth factors

1033 Increased, proliferation of mesenchymal cells

1034 Increased, IGF-1 (mouse)

1035 Increased, Firbrosarcoma

1036 Increased, liposarcoma

1037 Increased, hemagiosarcoma

-

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment , Population trajectory

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_200 Estrogen receptor activation leading to breast cancer Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_58 NR1I3 (CAR) suppression leading to hepatic steatosis Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7 photomicrolithography

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

245 Activation, PXR/SXR

471 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

AOP_66 Modulation of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the Fetal Testis
Perfluorooctane sulfonic acid 1763-23-1 Cat. I Cat. 7

photomicrolithography

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Acyclic ← Alkanes

← Alkanesulfonic Acids ←

perfluorooctane sulfonic acid

alkyl fluoride

alkyl halide

sulfonic acid

alkyl halide : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity, Potential

electrophilic agents

sulfonic acid : Acute Aquatic Toxicity, Reactive,

unstable, toxic

PPARA

ACOX1

CASP3

EHHADH

BCL2

NFE2L2

PPARG

TNF

CYP7A1

HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

654 Decreased testosterone by the fetal Leydig cells, Activation by other glucocorticoid

receptor agonists

655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal Leydig

cells

656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII stem

Leydig cells

657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig cells

505 Decreased sperm quantity / quality in the adult, Decreased fertility

Hepatoxic (a) from occupationaal exposure

(secondary effect) or (b) in animal studies or

in humans after ingestion

Perfluorotributylamine 311-89-7 Cat. V Cat. 8

FC(F)(F)C(F)(F)C(F)(F)C(F)(F)N(C(F

)(F)C(F)(F)C(F)(F)C(F)(F)F)C(F)(F)C(

F)(F)C(F)(F)C(F)(F)F

급성 수생환경 유해성 : 구분1 -

Perylene 198-55-0 Cat. I Cat. 8
c1cc2cccc3c4cccc5cccc(c(c1)c2

3)c45

Neoplasms

Neoplasms

발암성 : 구분1A

만성 수생환경 유해성 : 구분4
-

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

von Ehrenstein OS, et al. In Utero and Early-Life Exposure to Ambient Air Toxics and Childhood Brain

Tumors: A Population-Based Case-Control Study in California, USA. Environ Health Perspect. 2016

Jul;124(7):1093-9.

Zhang X, et al. Increased micronucleus, nucleoplasmic bridge, and nuclear bud frequencies in the

peripheral blood lymphocytes of diesel engine exhaust-exposed workers. Toxicol Sci. 2015 Feb;143(2):408-

17.

Liuzzi VC, et al. Different effects of polycyclic aromatic hydrocarbons in artificial and in environmental

mixtures on the free living nematode C. elegans. J Appl Toxicol. 2012 Jan;32(1):45-50.

Li Y, et al. Screening of anti-cancer agent using zebrafish: comparison with the MTT assay. Biochem

Biophys Res Commun. 2012 May 25;422(1):85-90.

Jung KH, et al. Assessment of benzo(a)pyrene-equivalent carcinogenicity and mutagenicity of residential

indoor versus outdoor polycyclic aromatic hydrocarbons exposing young children in New York City. Int J

Environ Res Public Health. 2010 May;7(5):1889-900.

Choi H, et al. Prenatal exposure to airborne polycyclic aromatic hydrocarbons and risk of intrauterine

growth restriction. Environ Health Perspect. 2008 May;116(5):658-65.

Loh MM, et al. Ranking cancer risks of organic hazardous air pollutants in the United States. Environ

Health Perspect. 2007 Aug;115(8):1160-8.

Sarissky M, et al. Diazepam enhances hypericin-induced photocytotoxicity and apoptosis in human

glioblastoma cells. Neoplasma. 2005;52(4):352-9.

Cherng SH, et al. Benzo[g,h,i]perylene synergistically transactivates benzo[a]pyrene-induced CYP1A1 gene

expression by aryl hydrocarbon receptor pathway. Toxicol Appl Pharmacol. 2001 Jan 1;170(1):63-8.

Micronuclei, Chromosome-Defective

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Chromosome Aberrations | Micronuclei, Chromosome-Defective

Poisoning

Teratogenesis

Pain

Neoplasms

Fetal Growth Retardation | Premature Birth | Prenatal Exposure Delayed Effects

Neoplasms

Glioblastoma
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AOP_50 NR1I3 (CAR) suppression leading to hepatic steatosis

AOP_200 Estrogen receptor activation leading to breast cancer

Phenol 108-95-2 Cat. II Cat. 4

칩 조립라인

몰드공정 등

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Benzene Derivatives ← Phenols

← Phenol

Oc1ccccc1

arene

benzne ring

phenol

alkanol

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

phenol : Skin sensitization, Acute

Aquatic Toxicity, Potential electrophilic

agents, Idiosyncratic toxicity, Reactive,

unstable, toxic

CYP2E1

CYP2B4

TNF

IL1B

CXCL8

CYP4F3

EPHX1

ESR1

IL1A

PRKDC

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000169429-CXCL8

https://www.proteinatlas.org/ENSG00000186529-CYP4F3

https://www.proteinatlas.org/ENSG00000143819-EPHX1

https://www.proteinatlas.org/ENSG00000091831-ESR1

https://www.proteinatlas.org/ENSG00000115008-IL1A

https://www.proteinatlas.org/ENSG00000253729-PRKDC

liver

bone marrow, lymphoid

tissue

bone marrow, lymphoid

tissue

blood, bone marrow,

lung

liver

adrenal gland, liver

cervix, uterine,

endometrium

esophagus, lymphoid

tissue, tongue

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000169429-CXCL8/tissue

RNA exp_Lung, Bone marrow&lymphoid tissues, Blood

Protein exp_Gastrointestinal tract, Kidney&urinary bladder, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000169429-CXCL8/cell

https://www.proteinatlas.org/ENSG00000169429-CXCL8/pathology

https://www.proteinatlas.org/ENSG00000143819-EPHX1/tissue

456 Suppression, Constitutive androstane receptor, NR1l3

468 Inhibition, PPAR alpha

167 Activation, LXR

228 peroxisome proliferator activated receptor promoter demethylation

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=D019800&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=rea

ction&keywords=Phenol&page=1

457 Activation, SREBF1

66 Activation, ChREBP

458 Increased, De Novo FA synthesis

454 Increased, Triglyceride formation

54 Up Regulation, CD36

462 Up Regulation, SCD-1

463 Up Regulation, FAS

451 Inhibition, Mitochondrial fatty acid beta-oxidation

327 Accumulation, Fatty acid

470 Up Regulation, Acetyl-CoA carboxylase-1 (ACC-1)

465 Increased, FA Influx

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

459 Increased, Liver Steatosis

1193 N/A, Breast Cancer

Poisoning

Dermatitis, Contact

Dermatitis, Allergic Contact

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

급성 독성(흡입: 분진/미스트) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

생식세포 변이원성 : 구분2

특정표적장기 독성(반복 노출) : 구분2

만성 수생환경 유해성 : 구분2

sAOP\108-95-2.jpg

inhalation,

skin

absorption,

ingestion, skin

and/or eye

contact

irritation eyes,

nose, throat;

anorexia,

weight loss;

lassitude

(weakness,

exhaustion),

muscle ache,

pain; dark

urine;

cyanosis; liver,

kidney

damage; skin

burns;

dermatitis;

ochronosis;

tremor,

Menzikov SA, et al. Involvement of brain GABAR-coupled Cl/HCO-ATPase in phenol-induced the head-

twitching and tremor responses in rats. Neurotoxicology. 2019 Mar;71:122-131.

Bi Y, et al. Gene expression in benzene-exposed workers by microarray analysis of peripheral

mononuclear blood cells: induction and silencing of CYP4F3A and regulation of DNA-dependent protein

kinase catalytic subunit in DNA double strand break repair. Chem Biol Interact. 2010 Mar 19;184(1-2):207-

11.

Hein ND, et al. Motor neuron disease due to neuropathy target esterase mutation: enzyme analysis of

fibroblasts from human subjects yields insights into pathogenesis. Toxicol Lett. 2010 Nov 10;199(1):1-5.

Kaminaka C, et al. Phenol peels as a novel therapeutic approach for actinic keratosis and Bowen disease:

prospective pilot trial with assessment of clinical, histologic, and immunohistochemical correlations. J Am

Acad Dermatol. 2009 Apr;60(4):615-25.

Kayaalp C, et al. Review of phenol treatment in sacrococcygeal pilonidal disease. Tech Coloproctol. 2009

Sep;13(3):189-93. Review.

Zhao Z, et al. Induction of CYP4F3 by benzene metabolites in human white blood cells in vivo in human

promyelocytic leukemic cell lines and ex vivo in human blood neutrophils. Drug Metab Dispos. 2009

Feb;37(2):282-91.

Banihashemi M, et al. Efficacy of 80% phenol solution in comparison with cryotherapy in the treatment of

common warts of hands. Singapore Med J. 2008 Dec;49(12):1035-7.

Campese VM, et al. A vitamin-E-fortified diet reduces oxidative stress, sympathetic nerve activity, and

hypertension in the phenol-renal injury model in rats. J Am Soc Hypertens. 2007;1(4):242-50.

East JM, et al. Sclerotherapy of idiopathic hydroceles and epididymal cysts: a historical comparison trial

of 5% phenol versus tetracycline. West Indian Med J. 2007 Dec;56(6):520-5.

Murray AR, et al. Phenol-induced in vivo oxidative stress in skin: evidence for enhanced free radical

generation, thiol oxidation, and antioxidant depletion. Chem Res Toxicol. 2007 Dec;20(12):1769-77.

Spencer PJ, et al. Induction of micronuclei by phenol in the mouse bone marrow: I. Association with

Tremor

Poisoning

Motor Neuron Disease

Bowen's Disease | Keratosis, Actinic

Pilonidal Sinus

Anemia, Aplastic | Leukemia

Warts

Acute Kidney Injury | Hypertension

Pain | Spermatocele | Testicular Hydrocele

Dermatitis, Contact

Hypothermia

Trigeminal Neuralgia

Pemphigus

Pilonidal Sinus

Pemphigus

Dermatitis, Allergic Contact

Bone Neoplasms

Workers Inhalation/ dermal : Long-term exposure to phenol at work has been associated with cardiovascular disease, but the workers were also exposed

to other chemicals at the same time.

General population Oral : Ingestion of liquid products containing concentrated phenol can cause serious gastrointestinal damage and even death.

General population Dermal : Application of concentrated phenol to the skin can cause severe skin damage.

Laboratory animals Inhalation : Short-term exposure to high levels of phenol has caused irritation of the respiratory tract and muscle twitching in animals.

Longer-term exposure to high levels of phenol caused damaged to the heart, kidneys, liver, and lungs in animals.

Laboratory animals Oral : Drinking water with extremely high concentrations of phenol has caused muscle tremors, difficulty walking, and death in

animals.

Laboratory animals Dermal : Short-term application of phenol to the skin has produced blisters and burns in animals.

Cancer : There is no evidence that phenol causes cancer in humans.

The International Agency for Research on Cancer (IARC) and the EPA determined that phenol is not classifiable as to human carcinogenicity.

Dermatiti

s,

Contact

Hyperten

sion

Acute

Kidney

Injury

occupati

onaal

Diseases

Dermatiti

s, Allergic

Contact

Edema

Micronuc

lei,

Chromos

ome-

Defective

Periphera

l Nervous

System

Mutagenicity in vitro in bacterium is INACTIVE

Teratogenicity in mammal is PROBABLE

Phenol, 4,4'-(1-methylethylidene)bis-,

polymer with 2-(chloromethyl)oxirane
25068-38-6 Cat. III Cat. 4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

만성 수생환경 유해성 : 구분2

-

Phenol-formaldehyde resin 9003-35-4 Cat. III Cat. 8 Oc1c([CH])cccc1O[CH]

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Phosphine 7803-51-2 Cat. II Cat. 7 P

Acute Lung Injury | Ataxia | Cardiotoxicity | Death | Lethargy | Poisoning |

Psychomotor Agitation

인화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

급성 수생환경 유해성 : 구분1

85년생, 여성 (백혈병, 사망) -

- 삼성전자(기

흥) 반도체

- 확산,식각/오

퍼레이터

-

2003.1/2005.

6

Wong B, et al. The physiology and toxicology of acute inhalation phosphine poisoning in conscious male

rats. Inhal Toxicol. 2017 Sep;29(11):494-505.

Garry VF, et al. Chromosome rearrangements in fumigant appliers: possible relationship to non-

Hodgkin''s lymphoma risk. Cancer Epidemiol Biomarkers Prev. 1992;1(4):287-91.

Acute Lung Injury | Ataxia | Cardiotoxicity | Death | Lethargy | Poisoning |

Psychomotor Agitation

Lymphoma, Non-Hodgkin

Symptoms of phosphine intoxication are primarily related to the cardiovascular and pulmonary systems and may include restlessness, irritability,

drowsiness, tremors, vertigo, diplopia, ataxia, cough, dyspnea, retrosternal discomfort, abdominal pain, and vomiting . Multiple signs may be seen

representing various stages of cardiovascular collapse.

Phosphine interferes with enzymes and protein synthesis, primarily in the mitochondria of heart and lung cells . As a result, effects may include

hypotension, reduction in cardiac output, tachycardia, oliguria, anuria, cyanosis, pulmonary edema, tachypnea, jaundice, hepatosplenomegaly, ileus,

seizures, and diminished reflexes.

Acute Exposure : Phosphine interferes with enzymes and protein synthesis, primarily in the mitochondria of heart and lung cells . Metabolic changes in

heart muscle cause cation disturbances that alter transmembrane potentials. Ultimately, cardiac arrest, peripheral vascular collapse and pulmonary edema

can occur. Pulmonary edema and pneumonitis are believed to result from direct cytotoxicity to the pulmonary cells. In fatal cases, centrilobular necrosis of

the liver has also been reported.

Most deaths occur within the first 12 to 24 hours after exposure and are cardiovascular in origin. If the patient survives the initial 24 hours, the ECG

typically returns to normal, indicating that heart damage is reversible. Deaths after 24 hours are usually due to liver failure.

CNS : Phosphine is a CNS depressant. Initial effects may include headache, restlessness, dizziness, loss of feeling, impaired gait, trembling of the

extremities during movement, and double vision. Severe exposure can cause seizures and coma.

Respiratory : Toxicity that occurs after inhalation is characterized by chest tightness, cough, and shortness of breath. Severe exposure can cause

accumulation of fluid in the lungs, which may have a delayed onset of 72 hours or more after exposure. Pulmonary symptoms can also result from

ingestion of metallic phosphides (e.g., aluminum or zinc phosphide).

Cardiovascular : Cardiovascular manifestations include hypotension, reduction in cardiac output, tachycardia, irregular heart beat, or cardiac arrest.

Laboratory tests may reveal abnormal myocardial enzymes. Phosphine affects the small peripheral vessels, causing a profound decrease in systemic

vascular resistance. Vascular changes may lead to marked low blood pressure that does not respond well to pressor agents.

Gastrointestinal : Gastrointestinal symptoms are usually the first to occur after exposure. Symptoms may include nausea, vomiting, abdominal pain, and

diarrhea.

Hepatic : Typically, liver injury does not become evident until 48 to 72 hours after exposure. Findings may include jaundice, enlarged liver, elevated serum

transaminases, and increased bilirubin in the blood.

Renal : Blood and protein in the urine, and acute kidney failure can occur.

80년생, 여성 (백혈병, 사망)

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Phosphoric acid 7664-38-2 Cat. II Cat. 4

웨이퍼 가공라인

습식식각

Chemicals ← Inorganic Chemicals

← Acids ← Acids, Noncarboxylic

← Phosphorus Acids ←

Phosphoric Acids ← phosphoric

acid

OP(=O)(O)O - - INS https://www.proteinatlas.org/ENSG00000254647-INS pancreas

https://www.proteinatlas.org/ENSG00000254647-INS/tissue

RNA exp_Pancreas

Protein exp_Pancreas

https://www.proteinatlas.org/ENSG00000254647-INS/cell

https://www.proteinatlas.org/ENSG00000254647-INS/pathology

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

[1-Methyl-3-isobutylxanthine co-treated with butylbenzyl phthalate co-treated with INS

protein] results in increased abundance of phosphoric acid analog

INS [1-Methyl-3-isobutylxanthine co-treated with Dexamethasone co-treated with INS

protein] results in decreased abundance of phosphoric acid analog

INS [1-Methyl-3-isobutylxanthine co-treated with Dexamethasone co-treated with INS

protein] results in increased abundance of phosphoric acid analog

R02504   Trimetaphosphate hydrolase; Trimetaphosphoric acid + H2O <=> Triphosphate

R03595   ATP:selenide, water phosphotransferase; ATP + Hydrogen selenide + H2O <=>

AMP + Selenophosphoric acid + Orthophosphate

R05421   Parathion + H2O <=> Diethylthiophosphoric acid + 4-Nitrophenol

R05485   Aminoparathion + H2O <=> Diethylthiophosphoric acid + 4-Hydroxyaniline

R05486   Diethylthiophosphoric acid + H2O <=> Diethylphosphoric acid + Hydrogen

sulfide

R05548   Paraoxon + H2O <=> Diethylphosphoric acid + 4-Nitrophenol

R08219   selenophosphate:L-seryl-tRNASec selenium transferase; L-Seryl-tRNA(Sec) +

Selenophosphoric acid <=> L-Selenocysteinyl-tRNA(Sec) + Orthophosphate

R08224   selenophosphate:O-phospho-L-seryl-tRNA(Sec) selenium transferase; O-

Phosphoseryl-tRNA(Sec) + Selenophosphoric acid + H2O <=> L-Selenocysteinyl-tRNA(Sec)

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment, Population trajectory

Lead Poisoning

급성 독성(흡입: 분진/미스트) : 구분3

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

Toxic Pneumonitis

Skin burns
sAOP\7664-38-2.jpg
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system

irritation eyes,

skin, upper

respiratory

system; eye,

skin, burns;

dermatitis

inhalation,

ingestion, skin

and/or eye

contact

Eyes, skin,

respiratory

system

Hoffman DJ, et al. Phosphorus amendment reduces hepatic and renal oxidative stress in mallards

ingesting lead-contaminated sediments. J Toxicol Environ Health A. 2006 Jun;69(11):1039-53.
Lead Poisoning
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Phosphorus 7723-14-0 Cat. VI Cat. 6 [P]

자연발화성 고체 : 구분1

급성 독성(경구) : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분3

-

El-Sayed EM, et al. Nebivolol enhances the effect of alendronate against methylprednisolone-induced

osteoporosis in rats. J Biochem Mol Toxicol. 2018 Oct 6.

Alves JS, et al. Investigation of potential biomarkers for the early diagnosis of cellular stability after the

exposure of agricultural workers to pesticides. An Acad Bras Cienc. 2016 Mar;88(1):349-60.

Lakshmi CP, et al. Cholestatic presentation of yellow phosphorus poisoning. J Pharmacol Pharmacother.

2014 Jan;5(1):67-9.

Chertow GM, et al. Self-reported symptoms in patients on hemodialysis with moderate to severe

secondary hyperparathyroidism receiving combined therapy with cinacalcet and low-dose vitamin D

sterols. Hemodial Int. 2012 Apr;16(2):188-97.

Diaz D, et al. Phosphorous dysregulation induced by MEK small molecule inhibitors in the rat involves

blockade of FGF-23 signaling in the kidney. Toxicol Sci. 2012 Jan;125(1):187-95.

Chwiej J, et al. X-ray fluorescence analysis of long-term changes in the levels and distributions of trace

elements in the rat brain following mechanical injury. J Biol Inorg Chem. 2011 Feb;16(2):275-83.

Nechama M, et al. The mRNA decay promoting factor K-homology splicing regulator protein post-

transcriptionally determines parathyroid hormone mRNA levels. FASEB J. 2008 Oct;22(10):3458-68.

Felderhoff-Mueser U, et al. 31Phosphorus magnetic resonance spectroscopy in late-onset Tay-Sachs

disease. J Child Neurol. 2001 May;16(5):377-80.

Yamauchi M, et al. Association of polymorphic alleles of the calcium-sensing receptor gene with the

clinical severity of primary hyperparathyroidism. Clin Endocrinol (Oxf). 2001 Sep;55(3):373-9.

Fibrous Dysplasia of Bone | Osteoporosis

Agricultural Workers' Diseases | Micronuclei, Chromosome-Defective |

Organophosphate Poisoning

Cholestasis | Hepatitis | Liver Failure, Acute

Arthralgia | Hyperparathyroidism, Secondary | Memory Disorders | Myalgia |

Pruritus

Phosphorus Metabolism Disorders

Seizures

Renal Insufficiency

Tay-Sachs Disease

Hyperparathyroidism

Breathing in white phosphorus can cause you to cough or develop a condition known as phossy jaw that involves poor wound healing in the mouth and

a breakdown of the jaw bone. Damage to the blood vessels of the mouth has been observed in rats breathing air containing white phosphorus. Current

levels of white phosphorus in workplace air are much lower than in the past. If you eat or drink a small amount of white phosphorus (less than one

teaspoon), you may vomit; have stomach cramps; have liver, heart, or kidney damage; become extremely drowsy; or die. Most of what is known about the

health effects of eating or drinking white phosphorus is from reports of people eating rat poison or fireworks that contained it. White phosphorus is no

longer found in rat poison or fireworks. The levels of it that you might be exposed to in food or water are much lower than the levels that were in rat

poison or fireworks. We do not know if more serious health effects will occur in people who eat or drink white phosphorus-containing substances for a

long time. If burning white phosphorus touches your skin, it will burn you. If you are burned with white phosphorus, you may also develop heart, liver, and

kidney damage. We do not know if it can cause cancer or birth defects, or if it affects the ability of people to have children. Because of the lack of cancer

studies on animals or people, the EPA has determined that white phosphorus is not classifiable as to human carcinogenicity (that is, whether or not it

causes cancer). If you breathe white phosphorus smoke, you may damage your lungs and throat. We do not know how white phosphorus smoke can

affect your health if it gets on your skin.

Breathing in white phosphorus can cause you to cough or develop a condition known as phossy jaw that involves poor wound healing in the mouth and

a breakdown of the jaw bone. Damage to the blood vessels of the mouth has been observed in rats breathing air containing white phosphorus. Most of

what is known about the health effects of breathing this compound is from studies of workers. Current levels of white phosphorus in workplace air are

much lower than in the past. If you eat or drink a small amount of white phosphorus (less than one teaspoon), you may vomit; have stomach cramps;

have liver, heart, or kidney damage; become extremely drowsy; or die. Most of what is known about the health effects of eating or drinking white

phosphorus is from reports of people eating rat poison or fireworks that contained it. White phosphorus is no longer found in rat poison or fireworks.

The levels of it that you might be exposed to in food or water are much lower than the levels that were in rat poison or fireworks. We do not know if

more serious health effects will occur in people who eat or drink white phosphorus-containing substances for a long time. If burning white phosphorus

touches your skin, it will burn you. If you are burned with white phosphorus, you may also develop heart, liver, and kidney damage. We do not know if it

can cause cancer or birth defects, or if it affects the ability of people to have children. Because of the lack of cancer studies on animals or people, the EPA

has determined that white phosphorus is not classifiable as to human carcinogenicity (that is, whether or not it causes cancer). If you breathe white

phosphorus smoke, you may damage your lungs and throat. We do not know how white phosphorus smoke can affect your health if it gets on your skin.

Phosphorus (yellow) 12185-10-3 Cat. II Cat. 8 P12p3p1p23

자연발화성 고체 : 구분1

급성 독성(경구) : 구분1

급성 독성(경피) : 구분1

급성 수생환경 유해성 : 구분1

-

Phosphorus oxychloride 10025-87-3 Cat. II Cat. 7 ClP(=O)(Cl)Cl
p53_BLA_p2_viability

p53_BLA_p2_ratio
TP53 Respiratory Distress Syndrome, Adult

급성 독성(경구) : 구분4

급성 독성(경피) : 구분3

급성 독성(흡입: 가스) : 구분2

급성 독성(흡입: 증기) : 구분1

급성 독성(흡입: 분진/미스트) : 구분2

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(반복 노출) : 구분1

sAOP\10025-87-3.jpg

Testud F, et al. [Reactive airway dysfunction syndrome: more flexible application of diagnostic criteria are

important for occupationaal accident victims]. Rev Pneumol Clin. 2004 Jun;60(3):154-7.

Segall Y, et al. Major intermediates in organophosphate synthesis (PCl3, POCl3, PSCl3, and their diethyl

esters) are anticholinesterase agents directly or on activation. Chem Res Toxicol. 2003 Mar;16(3):350-6.

Respiratory Distress Syndrome, Adult

Poisoning

Phosphorus pentafluoride 7647-19-0 Cat. III Cat. 8 FP(F)(F)(F)F

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Phosphorus pentoxide 1314-56-3 Cat. II Cat. 5
[O-2].[O-2].[O-2].[O-2].[O-

2].[P+5].[P+5]

급성 독성(흡입: 분진/미스트) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

Phosphorus tribromide 7789-60-8 Cat. III Cat. 8 BrP(Br)Br

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분2

-

Phosphorus trichloride 7719-12-2 Cat. II Cat. 7 ClP(Cl)Cl

급성 독성(경구) : 구분2

급성 독성(경피) : 구분4

급성 독성(흡입: 증기) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분1

-

AOP_107 Constitutive androstane receptor activation leading to hepatocellular

adenomas and carcinomas in the mouse and the rat

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

AOP_200 Estrogen receptor activation leading to breast cancer

Piperazine 110-85-0 Cat. II Cat. 6

칩 조립라인

후면연마공정

Chemicals ← Heterocyclic

Compounds ← Heterocyclic

Compounds, 1-Ring ←

Piperazines ← Piperazine

C1CNCCN1
amine

amine, secondary

amine : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity

-

715 Activation, Constitutive androstane receptor

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

1181 Activation, Estrogen receptor

R03810   2,5-Dioxopiperazine amidohydrolase; 2,5-Dioxopiperazine + H2O <=>

Glycylglycine

R09647   (R)-piperazine-2-carboxamide amidohydrolase; (R)-Piperazine-2-carboxamide +

H2O <=> (R)-Piperazine-2-carboxylate + Ammonia

R09649   (S)-piperazine-2-carboxamide amidohydrolase; (S)-Piperazine-2-carboxamide +

H2O <=> (S)-Piperazine-2-carboxylate + Ammonia

R12436   L-Tryptophan + L-Histidine <=> Histidyltryptophyldiketopiperazine

R12437   Histidyltryptophyldiketopiperazine + Dimethylallyl diphosphate <=>

Roquefortine D + Diphosphate

R12438   Histidyltryptophyldiketopiperazine <=>

Dehydrohistidyltryptophyldiketopiperazine

R12439   Dehydrohistidyltryptophyldiketopiperazine + Dimethylallyl diphosphate <=>

Roquefortine C + Diphosphate

1214 Altered gene expression specific to CAR activation, Hepatocytes

716 Increase, Mitogenic cell proliferation (hepatocytes)

774 Increase, Preneoplastic foci (hepatocytes)

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

719 Increase, Adenomas/carcinomas (hepatocellular)

1136 Impaired recruitment, Population trajectory

1193 N/A, Breast Cancer

Dermatitis, Irritant

급성 독성(경구) : 구분4

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

피부 과민성 : 구분1

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분2

특정표적장기 독성(반복 노출) : 구분1

Catatonia

Dermatitis, Irritant

Paralysis

Spasm

Vasculitis, Leukocytoclastic, Cutaneous

Arrhythmias, Cardiac

https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg
sAOP\110-85-0.jpg

Hernando G, et al. Caenorhabditis elegans neuromuscular junction: GABA receptors and ivermectin action.

PLoS One. 2014;9(4):e95072.

Raoux M, et al. Chemicals inducing acute irritant contact dermatitis mobilize intracellular calcium in

human keratinocytes. Toxicol In Vitro. 2013 Feb;27(1):402-8.

Kulig K, et al. Synthesis and pharmacological evaluation of pyrrolidin-2-one derivatives as antiarrhythmic,

antihypertensive and alpha-adrenolytic agents. Pharmacol Rep. 2010;62(1):68-85.

Kulig K, et al. Design, synthesis and pharmacological evaluation of new 1-[3-(4-arylpiperazin-1-yl)-2-

hydroxy-propyl]-3,3-diphenylpyrrolidin-2-one derivatives with antiarrhythmic, antihypertensive, and alpha-

adrenolytic activity. Eur J Med Chem. 2009 Oct;44(10):3994-4003.

Kulig K, et al. Synthesis and pharmacological evaluation of new 1-[3-(4-arylpiperazin-1-yl)-2-

hydroxypropyl]-pyrrolidin-2-one derivatives with anti-arrhythmic, hypotensive, and alpha-adrenolytic

activity. Arch Pharm (Weinheim). 2007 Sep;340(9):466-75.

Reiner MR, et al. Imipenem-cilastatin-induced leukocytoclastic vasculitis. J Am Podiatr Med Assoc. 1997

May;87(5):245-7.

Staneva-Stoycheva D, et al. On the antiarrhythmic activity of one N-substituted piperazine derivative of

trans-2-amino-3-hydroxy-1, 2, 3, 4-tetrahydroanaphthalene. Acta Physiol Pharmacol Bulg. 1979;5(3):51-8.

Sturman G. Interaction between piperazine and chlorpromazine. Br J Pharmacol. 1974 Jan;50(1):153-5.

No authors listed. [Spasms in simultaneous treatment with piperazine and chlorpromazine]. Tidsskr Nor

Laegeforen. 1970 Feb 1;90(3):325.
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Mutagenicity in vitro in bacterium is INACTIVE

Respiratory sensitisation in mammal is

PLAUSIBLE

1,2-Diamine

Skin sensitisation in mammal is PLAUSIBLE

Diamine

AOP_27 Cholestatic Liver Injury induced by Inhibition of the Bile Salt Export

Pump (ABCB11)
Platinum, soluble salts 7440-06-4 Cat. III Cat. 7

Chemicals ← Inorganic Chemicals

← Elements ← Metals, Heavy ←

Platinum

[Pt]

SLC31A1

CASP3

CASP9

GSTP1

MT3

PON1

PTGS2

https://www.proteinatlas.org/ENSG00000136868-SLC31A1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000132906-CASP9

https://www.proteinatlas.org/ENSG00000084207-GSTP1

https://www.proteinatlas.org/ENSG00000087250-MT3

https://www.proteinatlas.org/ENSG00000005421-PON1

https://www.proteinatlas.org/ENSG00000073756-PTGS2

liver, salivary gland

blood

brain

liver

ductus deferens, seminal

vesicle

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000132906-CASP9/tissue

RNA exp_Endocrine tissues, Liver&gallbladder, Pancreas, Male tissues, Female tissues, Bone

marrow&lymphoid tissues, Blood

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver&gallbladder, Pancreas, Kidney&urinary bladder, Male tissues, Female tissues, Muscle

tissues, Skin, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000132906-CASP9/cell

https://www.proteinatlas.org/ENSG00000132906-CASP9/pathology

https://www.proteinatlas.org/ENSG00000084207-GSTP1/tissue

RNA exp_Proximal digestive tract, Blood

Protein exp_Endocrine tissues, Lung, Liver&gallbladder, Male tissues, Female tissues

https://www.proteinatlas.org/ENSG00000084207-GSTP1/cell

https://www.proteinatlas.org/ENSG00000084207-GSTP1/pathology

MIE 41 Inhibition, Bile Salt Export Pump (ABCB11)

[Bortezomib results in decreased degradation of SLC31A1 protein] which results in

increased uptake of Platinum

Platinum SLC31A1 SLC31A1 affects the susceptibility to Platinum

Platinum SLC31A1 SLC31A1 protein results in increased uptake of Platinum

Platinum SLC31A1 Trientine promotes the reaction [SLC31A1 protein results in increased

uptake of Platinum]

[Gold analog co-treated with Platinum] results in increased activity of CASP3 protein

Platinum CASP3 [Gold analog co-treated with Platinum] results in increased expression of

CASP3 mRNA

Platinum CASP9 [Gold analog co-treated with Platinum] results in increased activity of

CASP9 protein

Platinum CASP9 [Gold analog co-treated with Platinum] results in increased expression of

CASP9 mRNA

[Acridine Orange binds to Platinum] which results in increased expression of GSTP1 mRNA

Platinum GSTP1 GSTP1 protein affects the susceptibility to Platinum

Platinum results in increased expression of MT3 mRNA

Platinum MT3 Platinum results in increased expression of MT3 protein

[pyrrolidine analog binds to Platinum binds to Diclofenac] which results in decreased

activity of PON1 protein

Platinum PON1 [pyrrolidine analog binds to Platinum binds to Mefenamic Acid] which

results in decreased activity of PON1 protein

PTGS2 protein results in decreased susceptibility to Platinum

Platinum PTGS2 PTGS2 protein results in decreased susceptibility to [Platinum co-treated

KE 288 Activation of specific nuclear receptors, Transcriptional change

KE 214 Bile accumulation, Pathological condition

KE 87 Release, Cytokine

KE 149 Increase, Inflammation

KE 249 Production, Reactive oxygen species

KE 209 Peptide Oxidation

AO 357 Cholestasis, Pathology

Asthma, occupationaal

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2
-

irritation skin,

respiratory

system;

dermatitis

inhalation,

ingestion, skin

and/or eye

contact

Eyes, skin,

respiratory

system

Buchtelova H, et al. Size-related cytotoxicological aspects of polyvinylpyrrolidone-capped platinum

nanoparticles. Food Chem Toxicol. 2017 Jul;105:337-346.
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

Metal or metal salt

Polyethylene glycol 25322-68-3 Cat. II Cat. 8 급성 독성(경구) : 구분4 -

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage

Polyethylene polypropylene glycol 9003-11-6 Cat. VI Cat. 4

칩 조립라인

Chemicals ← Organic Chemicals

← Alcohols ← Glycols ← Ethylene

Glycols ← Polyethylene Glycols ←

Poloxalene

epoxide

ether

epoxide : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Acute

Aquatic Toxicity, Potential electrophilic

agents, Reactive, unstable, toxic,

Nonbiodegradable compounds, Non-

genotoxic carcinogenicity

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Potential electrophilic agents, Idiosyncratic

toxicity, Developmental and mitochondrial

toxicity, Nonbiodegradable compounds

ABCB1

ABCG2

CASP3

https://www.proteinatlas.org/ENSG00000085563-ABCB1

https://www.proteinatlas.org/ENSG00000118777-ABCG2

https://www.proteinatlas.org/ENSG00000164305-CASP3

adrenal gland, intestine

ductus deferens, intestine,

seminal vesicle

blood

https://www.proteinatlas.org/ENSG00000085563-ABCB1/tissue

RNA exp_Endocrine tissues, Gastrointestinal tract

Protein exp_Endocrine tissues

https://www.proteinatlas.org/ENSG00000085563-ABCB1/cell

https://www.proteinatlas.org/ENSG00000085563-ABCB1/pathology

https://www.proteinatlas.org/ENSG00000118777-ABCG2/tissue

RNA exp_Gastrointestinal tract, Male tissues

Protein exp_Gastrointestinal tract, Male tissues, Female tissues, Muscle tissues

https://www.proteinatlas.org/ENSG00000118777-ABCG2/cell

https://www.proteinatlas.org/ENSG00000118777-ABCG2/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

245 Activation, PXR/SXR

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

pluronic block copolymer p85 inhibits the reaction [Doxorubicin results in increased

expression of ABCB1 protein]

pluronic block copolymer p85 ABCB1 pluronic block copolymer p85 results in decreased

folding of and results in decreased activity of ABCB1 protein

pluronic block copolymer p85 inhibits the reaction [ABCG2 protein results in increased

export of abacavir]

pluronic block copolymer p85 ABCG2 pluronic block copolymer p85 inhibits the reaction

[ABCG2 protein results in increased export of Zidovudine]

pluronic block copolymer p85 promotes the reaction [Doxorubicin results in increased

expression of CASP3 mRNA]

pluronic block copolymer p85 CASP3 pluronic block copolymer p85 results in increased

expression of CASP3 mRNA

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

459 Increased, Liver Steatosis

1136 Impaired recruitment, Population trajectory

Flam. Liq. 3 (17.01%)

Skin Irrit. 2 (11.14%)

Eye Irrit. 2 (28.15%)

Aquatic Chronic 3 (45.75%)

Acute Tox. 4 (100%)

자료없음 sAOP\9003-11-6.jpg
Minko T, et al. Pluronic block copolymers alter apoptotic signal transduction of doxorubicin in drug-

resistant cancer cells. J Control Release. 2005 Jul 20;105(3):269-78.
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AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to

Steatosis
Potassium dichromate 7778-50-9

Conversion of Cr(VI) to Cr(III) in

an aqueous medium by

photocatalytic reduction using

UV radiation and ZnO

semiconductor catalyst has

been investigated using

potassium dichromate as the

model Compound. The initial

rate of the photochemical

method was found to be

independent of the

concentration of potassium

dichromate.

[K+].[K+].[O-

][Cr](=O)(=O)O[Cr](=O)(=O

)[O-]

CAT

GSR

HMOX1

CASP3

NFE2L2

TP53

FSHB

BAX

SOD1

BCL2

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000104687-GSR

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000141510-TP53

https://www.proteinatlas.org/ENSG00000131808-FSHB

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000142168-SOD1

https://www.proteinatlas.org/ENSG00000171791-BCL2

blood, liver

lymphoid tissue

blood

lymphoid tissue

pituitary gland

liver

https://www.proteinatlas.org/ENSG00000121691-CAT/tissue

RNA exp_Liver&gallbladder, Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000121691-CAT/cell

https://www.proteinatlas.org/ENSG00000121691-CAT/pathology

https://www.proteinatlas.org/ENSG00000104687-GSR/tissue

RNA exp_Endocrine tissues, Proximal digestive tract, Gastrointestinal tract, Kidney & urinary

bladder, Female tissues, Muscle tissues, Bone marrow & lymphoid tissues, Blood

Protein exp_Male tissues, Female tissues

https://www.proteinatlas.org/ENSG00000104687-GSR/cell

https://www.proteinatlas.org/ENSG00000104687-GSR/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

MIE 231 Decreased, PPAR-alpha activation

MIE 232 Decreased, PPAR-beta activation

MIE 233 Decreased, PPAR-gamma activation

KE 327 Accumulation, Fatty acid

KE 140 Decreased, HSD17B10 expression

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

AO 459 Increased, Liver Steatosis
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AOP_61 NFE2L2/FXR activation leading to hepatic steatosis Potassium dichromate 7778-50-9 MIE 478 Activation, NRF2

MIE 479 Activation, NR1H4

KE 480 Activation, SHP

KE 227 Activation, PPARα

KE 482 Decreased, DHB4/HSD17B4

KE 451 Inhibition, Mitochondrial fatty acid beta-oxidation

KE 483 Activation, LXR alpha

KE 878 Inhibition, SREBP1c

KE 879 Activation, MTTP

KE 880 Increased, ApoB100

KE 881 Increased, Triglyceride

KE 458 Increased, De Novo FA synthesis

AO 459 Increased, Liver Steatosis

Ox. Sol. 2 (90.6%)

Acute Tox. 3 (98.96%)

Acute Tox. 4 (86.42%)

Skin Corr. 1B (100%)

Skin Sens. 1 (98.96%)

Eye Dam. 1 (15.14%)

Acute Tox. 2 (100%)

Resp. Sens. 1 (100%)

Muta. 1B (100%)

Carc. 1B (100%)

Repr. 1B (100%)

STOT RE 1 (86.42%)

AOP_66 Modulation of Adult Leydig Cell Function Subsequent

Glucocorticoid Activation in the Fetal Testis
Potassium dichromate 7778-50-9

MIE 653 Decreased testosterone by the fetal Leydig cells, Increased corticosterone

MIE 654 Decreased testosterone by the fetal Leydig cells, Activation by other

glucocorticoid receptor agonists

KE 655 Decreased testosterone by the fetal Leydig cells, Increased COUP-TFII in fetal

Leydig cells

KE 656 Decreased number and function of adult Leydig cells, Decreased COUP-TFII

stem Leydig cells

KE 657 Decreased testosterone by the fetal Leydig cells, Dysgenesis of fetal Leydig

cells

AO 505 Decreased sperm quantity / quality in the adult, Decreased fertility sAOP\7778-50-9.jpg

AOP_107 Constitutive androstane receptor activation leading to

hepatocellular adenomas and carcinomas in the mouse and the rat
Potassium dichromate 7778-50-9 MIE 715 Activation, Constitutive androstane receptor

KE 1214 Altered gene expression specific to CAR activation, Hepatocytes

KE 716 Increase, Mitogenic cell proliferation (hepatocytes)

KE 774 Increase, Preneoplastic foci (hepatocytes)

AO 719 Increase, Adenomas/carcinomas (hepatocellular) sAOP\7778-50-9.jpg

AOP_153 Aromatase Inhibition leading to Ovulation Inhibition and

Decreased Fertility in Female Rats
Potassium dichromate 7778-50-9

MIE 964 Inhibition of Aromatase Enzyme, Chemical exposure during critical window

of estrous cycle between diestrus 2 and proestrus inhibits aromatase conversion of

testosterone to estradiol

KE 965 reduction in ovarian granulosa cells synthesis of estradiol, Reduced

steroidogenic production of estradiol in granulosa cells

KE 966 Reduced Estradiol in Circulation, Reduced steroidogenic production of

estradiol in granulosa cells leading to decreased estradiol in circulation

KE 967 Decreased positive estrogenic feedback on hypothalamus, Reduced estradiol

in circulation decreases estrogen concentration at hypothalamus

KE 968 Decreased Kisspeptin release from neurons in AVPV, Decreased hypothalamic

estrogen reduces kisspeptinergic neuron response

KE 969 Decreased GnRH Release, Decreased Kisspeptin stimulation of GnRH neurons

KE 970 Decreased LH release from Anterior Pituitary, Decreased GnRH stimulation of

Anterior Pituitary Gonadotrophs

KE 971 Ovulation of oocytes Reduced, Delayed, or Blocked, Decrease or delay in LH

surge required for ovulation

AO 972 Decreased fertility, Reduced number of oocytes ovulated sAOP\7778-50-9.jpg

AOP_163 PPARgamma activation leading to sarcomas in rats, mice, and

hamsters
Potassium dichromate 7778-50-9 MIE 1028 Activation of specific nuclear receptors, PPAR-gamma activation

KE 1029 Increased, adipogenesis

KE 1032 Increased, secretion of local growth factors

KE 1033 Increased, proliferation of mesenchymal cells

KE 1034 Increased, IGF-1 (mouse)

KE 1035 Increased, Firbrosarcoma

KE 1036 Increased, liposarcoma

KE 1037 Increased, hemagiosarcoma

sAOP\7778-50-9.jpg

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide

reductase resulting coagulopathy and hemorrhage
Potassium dichromate 7778-50-9

MIE 1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

MIE 1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

MIE 1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in

bone, Impairment of post-translational modification (carboxylation) of osteocalcin

KE 1122 Under carboxylated clotting factors will not assemble on cell surfaces to

form clot, Failure of secondary hemostasis

KE 1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

KE 1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X,

Under carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

KE 1132 Blood loss and development of anemia, Impaired oxygen delivery and

nutrient delivery to tissue, impaired carbon dioxide and waste product removal

KE 1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting

factors

KE 1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

KE 1151 Osteoporosis and vascular calcification, Bone deterioration

AO 1136 Impaired recruitment , Population trajectory sAOP\7778-50-9.jpg
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https://www.proteinatlas.org/ENSG00000121691-CAT
https://www.proteinatlas.org/ENSG00000121691-CAT
https://www.proteinatlas.org/ENSG00000121691-CAT
https://www.proteinatlas.org/ENSG00000121691-CAT
sAOP/91-20-3.jpg
sAOP/91-20-3.jpg


AOP_200 Estrogen receptor activation leading to breast cancer Potassium dichromate 7778-50-9 MIE 1181 Activation, Estrogen receptor

KE 1182 Increase, Cell Proliferation (Epithelial Cells)

KE 1183 Decreased, Apoptosis (Epithelial Cells)

KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress

KE 1187 Increased, ER binding to DNA (classical pathway)

KE 1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

KE 1189 Increased, Proliferation (Endothelial cells)

KE 1190 Increased, Migration (Endothelial Cells)

KE 1191 Increased, Non-genomic signaling

KE 1192 Increased, Ductal Hyperplasia

KE 1194 Increase, DNA damage

KE 1195 modulation, Extracellular Matrix Composition

KE 1196 Increased, Invasion

KE 1197 Activation, Fibroblasts

KE 1198 Activation, Macrophages

KE 1213 Increased, Angiogenesis

KE 1239 Altered, Gene Expression

KE 1240 Altered, Protein Production

KE 1241 Increased, Motility

KE 1242 Increased, Second Messenger Production

AO 1193 N/A, Breast Cancer sAOP\7778-50-9.jpg

AOP_95 Ether-a-go-go (ERG) voltage-gated potassium channel inhibition

leading to reduced survival
Potassium hydroxide 1310-58-3 Cat. II Cat. 2

웨이퍼 가공라인

칩 조립라인

BSG (연마)

도금공정

Chemicals ← Inorganic Chemicals

← Alkalies ← Hydroxides ←

potassium hydroxide

O[K]

CFL1

HSPB1

SOD1

https://www.proteinatlas.org/ENSG00000172757-CFL1

https://www.proteinatlas.org/ENSG00000106211-HSPB1

https://www.proteinatlas.org/ENSG00000142168-SOD1

vagina

liver

https://www.proteinatlas.org/ENSG00000142168-SOD1/tissue

RNA exp_Liver&gallbladder, Female tissues, Muscle tissues

Protein exp_Liver & gallbladder

https://www.proteinatlas.org/ENSG00000142168-SOD1/cell

https://www.proteinatlas.org/ENSG00000142168-SOD1/pathology

MIE 593 Inhibition, Ether-a-go-go (ERG) voltage-gated potassium channel

potassium hydroxide results in increased expression of CFL1 mRNA

CFL1 potassium hydroxide results in increased expression of CFL1 protein

potassium hydroxide results in decreased expression of and affects the localization of

HSPB1 protein

HSPB1 potassium hydroxide results in increased expression of HSPB1 mRNA

potassium hydroxide results in decreased expression of SOD1 protein

SOD1 potassium hydroxide results in increased expression of SOD1 mRNA

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 587 Reduced, feeding 1

KE 588 Increased, predation

AO 592 Reduced, survival

Dermatitis, Irritant

금속부식성 물질 : 구분1

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

irritation eyes,

skin,

respiratory

system; cough,

sneezing; eye,

skin burns;

vomiting,

diarrhea

inhalation,

ingestion, skin

and/or eye

contact

Raoux M, et al. Chemicals inducing acute irritant contact dermatitis mobilize intracellular calcium in

human keratinocytes. Toxicol In Vitro. 2013 Feb;27(1):402-8.

Causes severe burns of eyes, skin, and mucous membranes. (USCG, 1999)

Dermatitis, Irritant

Derek &

Vitic\Der

ek_1310-

58-

3_Potassi

um

hydroxide.

pdf

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_177 Cyclooxygenase 1 (COX1) inhibition leading to renal failure and

mortality
Propargyl alcohol 107-19-7 Cat. II Cat. 6

Chemicals ← Organic Chemicals

← Alcohols ← Propanols ←

propargyl alcohol

OCC#C
alkyne

alkanol

alkyne : Acute Aquatic Toxicity, Potential

electrophilic agents, Idiosyncratic toxicity
1103 Inhibition, Cyclooxygenase 1 activity

1104 Decreased, Prostaglandin F2alpha concentration, plasma

1105 Occurrence, renal ischemia

1097 Occurrence, renal proximal tubular necrosis

1098 Increased, blood potassium concentration

1106 Occurrence, cardiac arrhythmia

1088 Increased, Oxidative Stress

1096 Increased, blood uric acid concentration

1102 Occurrence, tophi (urate) deposition

351 Increased Mortality

361 Decline, Population

인화성 액체 : 구분3

급성 독성(경구) : 구분3

급성 독성(경피) : 구분3

급성 독성(흡입: 증기) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(반복 노출) : 구분2

Skin, respiratory system, central nervous system, liver, kidneys

irritation skin,

mucous

membrane;

central nervous

system

depression; In

Animals: liver,

kidney

damage

inhalation, skin

absorption,

ingestion, skin

and/or eye

contact

Severe health hazard. Central nervous system depressant. May be fatal is absorbed through skin or

inhaled. Causes severe irritation. High concentrations are extremely destructive to mucous membranes,

upper respiratory tract, eyes and skin. Symptoms of exposure may include burning sensation, coughing,

wheezing, laryngitis, shortness of breath, headache, nausea, and vomiting. (USCG, 1999)

Thakur SA, et al. Evaluation of propargyl alcohol toxicity and carcinogenicity in F344/N rats and B6C3F1/N

mice following whole-body inhalation exposure. Toxicology. 2013 Dec 6;314(1):100-11.

Adenoma | Leukemia, Experimental | Weight Loss

Adenoma

Leukemia, Experimental

Weight Loss

Derek &

Vitic\Der

ek_107-

19-

7_Proparg

yl

alcohol.p

df

Mutagenicity in vitro in bacterium is INACTIVE

Propyl 3,4,5-tris[[(6-diazo-5,6-dihydro-

5-oxo-1-

naphthyl)sulphonyl]oxy]benzoate

73003-79-9 Cat. I Cat. 8

CCCOC(=O)c1cc(OS(=O)(=O)

c2cccc3C(=O)C(=[N+]=[N-

])C=Cc23)c(OS(=O)(=O)c4cccc

5C(=O)C(=[N+]=[N-

])C=Cc45)c(OS(=O)(=O)c6cccc

7C(=O)C(=[N+]=[N-

])C=Cc67)c1

자료없음 - carcinogenicity

Propylene 115-07-1 Cat. IV Cat. 6 CC=C

R05729   alkene,NADH:oxygen oxidoreductase; Propylene + NADH + H+ + Oxygen <=>

(2R)-1,2-Epoxypropane + NAD+ + H2O

R05730   alkene,NADH:oxygen oxidoreductase; Propylene + NADH + H+ + Oxygen <=>

(S)-1,2-Epoxypropane + NAD+ + H2O

R07194   alkene,NADH:oxygen oxidoreductase; Propylene + NADH + H+ + Oxygen <=>

1,2-Epoxypropane + NAD+ + H2O

인화성 가스 : 구분1

고압가스 : 액화가스

특정표적장기 독성(1회 노출) : 구분3(마취작용)

-

Propylene glycol dimethylether 111109-77-4 Cat. VI Cat. 8 COCCCOCCCOC

Skin Irrit. 2 (11.17%)

Eye Irrit. 2 (100%)

자료없음 -

p-tert-Butylphenol formaldehyde resin 25085-50-1 Cat. VI Cat. 8 CC(C)(C)c1ccc(O)cc1.C=O 급성 수생환경 유해성 : 구분1 -

Carcinogenicity in mammal is PROBABLE

(Structure 2)

Alkyl aldehyde

    Exact example match: formaldehyde

Chromosome damage in vitro in mammal is

PLAUSIBLE (Structure 2)

Alkyl aldehyde or

precursor

Chromosome damage in vitro in mammal is

PROBABLE (Structure 1)

Alkylphenol

4-tert-butylphenol

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 1)

Mutagenicity in vitro in bacterium is

PROBABLE (Structure 2)

Alkyl aldehyde or

precursor

formaldehyde

Mutagenicity in vitro in mammal is PLAUSIBLE

(Structure 2)

Alkyl aldehyde or

precursor

Non-specific genotoxicity in vitro in mammal is

PLAUSIBLE (Structure 2)

Alkyl aldehyde or

precursor

19 자체과제 물질

AOP_60 NR1I2  (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis

AOP_66 Modulation  of Adult Leydig Cell Function Subsequent Glucocorticoid

Activation in the  Fetal Testis

AOP_107 Constitutive  androstane receptor activation leading to

hepatocellular adenomas and  carcinomas in the mouse and the rat

AOP_150 Aryl  hydrocarbon receptor activation leading to early life stage

mortality, via  reduced VEGF

AOP_187 Anticoagulant  rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy  and hemorrhage

Pyrene 129-00-0 Cat. VI Cat. 8

반도체에 사용되는 전자재료 원료

_Spin-On-Hardmask 공정용 초고

순도 소재

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Cyclic ←

Hydrocarbons, Aromatic ←

Polycyclic Aromatic Hydrocarbons

← Pyrenes ← pyrene

c1cc2ccc3cccc4ccc(c1)c2c34
arene

benzene ring

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

AHR

CYP1A1

CYP1A

NR1I3

CYP1A2

CAT

CXCL8

AR

CASP3

CYP1B1

https://www.proteinatlas.org/ENSG00000106546-AHR

https://www.proteinatlas.org/ENSG00000140465-CYP1A1

https://www.proteinatlas.org/ENSG00000143257-NR1I3

https://www.proteinatlas.org/ENSG00000140505-CYP1A2

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000169429-CXCL8

https://www.proteinatlas.org/ENSG00000169083-AR

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000138061-CYP1B1

placenta

liver, lung, urinary

bladder

liver

liver

blood, liver

blood, bone marrow,

lung

liver

blood

blood, lung

https://www.proteinatlas.org/ENSG00000106546-AHR/tissue

RNA exp_Lung, Liver&gallbladder, Kidney&urinary bladder, Female tissues, Adipose&soft

tissue

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver&gallbladder, Kidney&urinary bladder, Male tissues, Female tissues, Muscle tissues,

Adipose&soft tissue, Skin

https://www.proteinatlas.org/ENSG00000106546-AHR/cell

https://www.proteinatlas.org/ENSG00000106546-AHR/pathology

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/tissue

RNA exp_Lung

Protein exp_Brain, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Bone

marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/cell

https://www.proteinatlas.org/ENSG00000140465-CYP1A1/pathology

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/cell

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

245 Activation, PXR/SXR

653DecreasedtestosteronebythefetalLeydigcells,Increasedcorticosterone

654DecreasedtestosteronebythefetalLeydigcells,Activationbyotherglucocorticoidreceptorag

onists

715 Activation, Constitutive  androstane receptor

18 Activation, AhR

1134IrreversibleinhibitionofhepaticVKORbybindingofARattyrosine139,FailuretocyclevitaminK

epoxidetovitaminKtoformvitaminKhydroquinone

1138Uncouplingofoxidativephosphorylation,ReducedabilitytogenerateATP

1169AnticoagulantrodenticideinterfereswithcarboxylationofGlaproteinsinbone,Impairmentof

post-translationalmodification(carboxylation)ofosteocalcin

http://ctdbase.org/detail.go?type=chem&acc=C030984&view=ixn

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Pyrene&page=1

471Inhibition,FoxA2Inhibition,FoxA2

179Decreased,Mitochondrialfattyacidbeta-oxidation

472DownRegulation,CPT1A

474DownRegulation,HMGCS2

462UpRegulation,SCD-1

54UpRegulation,CD36

465Increased,FAInflux

477Decreased,Ketogenesis

454Increased,Triglycerideformation

327Accumulation,Fattyacid

655DecreasedtestosteronebythefetalLeydigcells,IncreasedCOUP-TFIIinfetalLeydigcells

656DecreasednumberandfunctionofadultLeydigcells,DecreasedCOUP-TFIIstemLeydigcells

657DecreasedtestosteronebythefetalLeydigcells,DysgenesisoffetalLeydigcells

1214AlteredgeneexpressionspecifictoCARactivation,Hepatocytes

716Increase,Mitogeniccellproliferation(hepatocytes)

774Increase,Preneoplasticfoci(hepatocytes)

944dimerization,AHR/ARNT

945reduceddimerization,ARNT/HIF1-alpha

948reducedproduction,VEGF

110Impairment,Endothelialnetwork

317Altered,Cardiovasculardevelopment/function

1122Undercarboxylatedclottingfactorswillnotassembleoncellsurfacestoformclot,Failureofsec

ondaryhemostasis

1130Failureinvascularrepairmechanisms,Unresolvedbloodloss(hemorrhage)

1131Failureingamma-

459 Increased, Liver Steatosis

505 Decreased sperm quantity /  quality in the adult, Decreased fertility

719 Increase, Adenomas/carcinomas (hepatocellular)

947 Increase, Early Life Stage  Mortality

1136 Impaired recruitment, Population trajectory

Micronuclei, Chromosome-Defective

Hypertension

Micronuclei, Chromosome-Defective

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

발암성 : 구분1A

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

Chemical and Drug Induced Liver Injury

Liver Neoplasms, Experimental

Asthma

Craniofacial Abnormalities

Acute Kidney Injury

Hepatomegaly

Necrosis

Edema

Heart Defects, Congenital

Nervous System Malformations

Prenatal Injuries

Neoplasms

Anemia

Poisoning

Pericardial Effusion

Abnormalities, Drug-Induced

Abnormalities, Multiple

Congenital Abnormalities

Immune System Diseases

Limb Deformities, Congenital

https://aopwiki.org/system/dragonfly/production/2018/05/31/1n1zo2kaml_Graphic_CAR_AOP_revised_May2018pptx.jpg

https://aopwiki.org/system/dragonfly/production/2018/03/28/9btjinwwpy_AOP_150_graphical_representation_March_28_

2018.jpg

sAOP\129-00-0.jpg Mutagenicity

Silva IR, et al. Evaluation of DNA Methylation Changes and Micronuclei in Workers Exposed to a

Construction Environment. Int J Environ Res Public Health. 2019 Mar 13;16(6).

Geier MC, et al. Systematic developmental neurotoxicity assessment of a representative PAH Superfund

mixture using zebrafish. Toxicol Appl Pharmacol. 2018 Apr 6.

Zhu J, et al. Identification of hepatotoxicity and renal dysfunction of pyrene in adult male rats. Environ

Toxicol. 2018 Dec;33(12):1304-1311.

Wang B, et al. Association of polycyclic aromatic hydrocarbons in housewives'' hair with hypertension.

Chemosphere. 2016 Jun;153:315-21.

Zhang XJ, et al. Pyrene is a Novel Constitutive Androstane Receptor (CAR) Activator and Causes

Hepatotoxicity by CAR. Toxicol Sci. 2015 Oct;147(2):436-45.

Jung KH, et al. Polycyclic aromatic hydrocarbon exposure, obesity and childhood asthma in an urban

cohort. Environ Res. 2014 Jan;128:35-41.

Goodale BC, et al. Structurally distinct polycyclic aromatic hydrocarbons induce differential transcriptional

responses in developing zebrafish. Toxicol Appl Pharmacol. 2013 Nov 1;272(3):656-70.

The effect of primary organic particles on emergency hospital admissions among the elderly in 3 US

cities. Environ Health. 2013 Aug 27;12(1):68.

Dertinger SD, et al. Efficient monitoring of in vivo pig-a gene mutation and chromosomal damage:

summary of 7 published studies and results from 11 new reference compounds. Toxicol Sci. 2012

Dec;130(2):328-48.

He C, et al. Exposure of Sebastiscus marmoratus embryos to pyrene results in neurodevelopmental

defects and disturbs related mechanisms. Aquat Toxicol. 2012 Jul 15;116-117:109-15.

Jung KH, et al. Repeated exposure to polycyclic aromatic hydrocarbons and asthma: effect of seroatopy.

Ann Allergy Asthma Immunol. 2012 Oct;109(4):249-54.

Lee CC, et al. Motorcycle exhaust particles up-regulate expression of vascular adhesion molecule-1 and

intercellular adhesion molecule-1 in human umbilical vein endothelial cells. Toxicol In Vitro. 2012

Micronuclei, Chromosome-Defective

Abnormalities, Multiple | Congenital Abnormalities | Craniofacial Abnormalities |

Embryo Loss | Eye Abnormalities | Learning Disabilities | Limb Deformities,

Congenital | Nervous System Malformations | Pericardial Effusion

Acute Kidney Injury | Chemical and Drug Induced Liver Injury

Hypertension

Hepatomegaly

Asthma

Abnormalities, Drug-Induced | Edema | Fetal Growth Retardation | Heart Diseases |

Necrosis | Neural Tube Defects | Placenta Diseases | Prenatal Injuries

Cardiovascular Diseases | Coronary Disease | Myocardial Infarction | Pulmonary

Disease, Chronic Obstructive

Micronuclei, Chromosome-Defective

Nervous System Malformations

Atherosclerosis

Congenital Abnormalities

Craniofacial Abnormalities

Heart Defects, Congenital

Derek &

Vitic\Der

ek_129-

00-

0_Pyrene.

pdf

Chromosome damage in vitro in mammal is

PLAUSIBLE

Polycyclic aromatic

hydrocarbon or hetero-analogue

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Polycyclic aromatic

hydrocarbon or hetero-analogue

Mutagenicity in vivo in mammal is PLAUSIBLE

Polycyclic aromatic

hydrocarbon or hetero-analogue

Skin sensitisation in mammal is NON-

SENSITISER

Rhenium 7440-15-5 Cat. VI Cat. 8 [Re] Flam. Sol. 2 (97.86%) 자료없음 -

Zhang H, et al. Alterations of serum trace elements in patients with type 2 diabetes. J Trace Elem Med

Biol. 2017 Mar;40:91-96.

Kang JH, et al. Establishment of a human hepatocellular carcinoma cell line highly expressing sodium

iodide symporter for radionuclide gene therapy. J Nucl Med. 2004 Sep;45(9):1571-6.

Diabetes Mellitus

Carcinoma, Hepatocellular

Rubidium 7440-17-7 Cat. III Cat. 8 [Rb]

물반응성 물질 및 혼합물 : 구분1

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분2

-

Cooper PE, et al. Conserved functional consequences of disease-associated mutations in the slide helix of

Kir6.1 and Kir6.2 subunits of the ATP-sensitive potassium channel. J Biol Chem. 2017 Oct 20;292(42):17387-

17398.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Yuan Y, et al. Plasma Metal Concentrations and Incident Coronary Heart Disease in Chinese Adults: The

Dongfeng-Tongji Cohort. Environ Health Perspect. 2017 Oct 19;125(10):107007.

Liu B, et al. Association of urinary metals levels with type 2 diabetes risk in coke oven workers. Environ

Pollut. 2016 Mar;210:1-8.

Feng W, et al. Association of urinary metal profiles with altered glucose levels and diabetes risk: a

population-based study in China. PLoS One. 2015;10(4):e0123742.

Cantu syndrome

Diabetes Mellitus, Type 2

Coronary Disease

Hyperglycemia

Glucose Intolerance

Scandium 7440-20-2 Cat. VI Cat. 8 [Sc] 인화성 고체 : 구분1 -
Zhang H, et al. Alterations of serum trace elements in patients with type 2 diabetes. J Trace Elem Med

Biol. 2017 Mar;40:91-96.
Diabetes Mellitus

Scandium nitride 25764-12-9 Cat. VI Cat. 8 N#[Sc] 자료없음 -

Selenium hexafluoride 7783-79-1 Cat. II Cat. 8 F[Se](F)(F)(F)(F)F

산화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(경구) : 구분1

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Selenourea 630-10-4 Cat. VI Cat. 8 NC(=[Se])N

Acute Tox. 3 (97.73%)

Acute Tox. 3 (100%)

STOT RE 2 (100%)

Aquatic Acute 1 (100%)

Aquatic Chronic 1 (100%)

자료없음 -

Silane 7803-62-5 Cat. II Cat. 7 [SiH4]

인화성 가스 : 구분1

고압가스 : 압축가스

급성 독성(흡입: 가스) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

-

AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Silica, amorphous

7631-86-9

112926-00-8
Cat. IV Cat. 3

Polycrystalline silicon and silicon

dioxide materials are etched in

semiconductor manufacturing

Chemicals ← Inorganic Chemicals

← Minerals ← Silicon Dioxide

O=[Si]=O

IL1B

TNF

IL6

TGFB1

CXCL8

MAPK1

CCL2

MAPK3

SPP1

CASP1

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000136244-IL6

https://www.proteinatlas.org/ENSG00000105329-TGFB1

https://www.proteinatlas.org/ENSG00000169429-CXCL8

https://www.proteinatlas.org/ENSG00000100030-MAPK1

https://www.proteinatlas.org/ENSG00000108691-CCL2

https://www.proteinatlas.org/ENSG00000102882-MAPK3

https://www.proteinatlas.org/ENSG00000118785-SPP1

https://www.proteinatlas.org/ENSG00000137752-CASP1

bone marrow, lymphoid

tissue

bone marrow, lymphoid

tissue

adipose tissue, lymphoid

tissue

blood, bone marrow,

lung

brain

gallbladder, kidney,

placenta

blood, lymphoid tissue

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

RNA exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000125538-IL1B/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000136244-IL6/tissue

RNA exp_Lung, Kidney&urinary bladder, Adipose&soft tissue, Bone marrow&lymphoid tissues

Protein exp_Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000136244-IL6/cell

https://www.proteinatlas.org/ENSG00000136244-IL6/pathology

https://www.proteinatlas.org/ENSG00000105329-TGFB1/tissue

RNA exp_Brain, Eye, Endocrine tissues, Lung, Proximal digestive tract, Gastrointestinal tract,

Liver & gallbladder, Pancreas, Kidney & urinary bladder, Male tissues, Female tissues, Muscle

tissues, Adipose & soft tissue, Skin, Bone marrow & lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000105329-TGFB1/cell

https://www.proteinatlas.org/ENSG00000105329-TGFB1/pathology

https://www.proteinatlas.org/ENSG00000169429-CXCL8/tissue

RNA exp_Lung, Bone marrow&lymphoid tissues, Blood

Protein exp_Gastrointestinal tract, Kidney&urinary bladder, Bone marrow&lymphoid tissues

1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139, Failure to

cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in bone,

Impairment of post-translational modification (carboxylation) of osteocalcin

http://ctdbase.org/detail.go?type=chem&acc=D012822&view=ixn

1122 Under carboxylated clotting factors will not assemble on cell surfaces to form clot,

Failure of secondary hemostasis

1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X, Under

carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

1132 Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal

1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting factors

1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

1151 Osteoporosis and vascular calcification, Bone deterioration

1136 Impaired recruitment, Population trajectory

Pulmonary Fibrosis | Silicosis

Pneumonia | Pulmonary Fibrosis

Pulmonary Edema | Pulmonary Fibrosis | Weight Loss

Lung Injury

Disease Models, Animal | Pulmonary Fibrosis | Silicosis

Disease Models, Animal | Pneumonia | Pulmonary Fibrosis | Silicosis

occupationaal Diseases | Pulmonary Alveolar Proteinosis

Hypertension, Pulmonary | Silicosis | Vascular Remodeling | Weight Loss

Foreign-Body Reaction | Hyperplasia | Mesothelioma, Malignant | Pulmonary Fibrosis

Asbestosis | Pulmonary Disease, Chronic Obstructive | Respiratory Tract Diseases

Pericardial Effusion

Granuloma, Respiratory Tract | Pulmonary Fibrosis

Asbestosis | Pulmonary Fibrosis

특정표적장기 독성(반복 노출) : 구분1
Fibrogenic

Pneumoconioses, other
sAOP\7631-86-9.jpg

irritation eyes,

pneumoconiosi

s

Eyes,

respiratory

system

Feng F, et al. Tanshinone IIA attenuates silica-induced pulmonary fibrosis via Nrf2-mediated inhibition of

EMT and TGF-β1/Smad signaling. Chem Biol Interact. 2020 Mar 1;319:109024.

Kolba N, et al. Intra-amniotic administration (Gallus gallus) of TiO, SiO, and ZnO nanoparticles affect

brush border membrane functionality and alters gut microflora populations. Food Chem Toxicol. 2020

Jan;135:110896.

Eom HJ, et al. Clathrin-mediated endocytosis is involved in uptake and toxicity of silica nanoparticles in

Caenohabditis elegans. Chem Biol Interact. 2019 Sep 25;311:108774.

Li W, et al. Genetic loss of Gas6/Mer pathway attenuates silica-induced lung inflammation and fibrosis in

mice. Toxicol Lett. 2019 Oct 1;313:178-187.

Sai L, et al. Profiling long non-coding RNA changes in silica-induced pulmonary fibrosis in rat. Toxicol

Lett. 2019 Aug;310:7-13.

Tao S, et al. Vitamin D protects against particles-caused lung injury through induction of autophagy in an

Nrf2-dependent manner. Environ Toxicol. 2019 May;34(5):594-609.

Xu Q, et al. Aberrant expression of miR-125a-3p promotes fibroblast activation via Fyn/STAT3 pathway

during silica-induced pulmonary fibrosis. Toxicology. 2019 Feb 15;414:57-67.

Yang M, et al. Inhibition of MARCO ameliorates silica-induced pulmonary fibrosis by regulating epithelial-

mesenchymal transition. Toxicol Lett. 2019 Feb;301:64-72.

Yang M, et al. Therapeutic effects of scavenger receptor MARCO ligand on silica-induced pulmonary

fibrosis in rats. Toxicol Lett. 2019 Sep 1;311:1-10.

Zhang B, et al. Targeting the RAS axis alleviates silicotic fibrosis and Ang II-induced myofibroblast

differentiation via inhibition of the hedgehog signaling pathway. Toxicol Lett. 2019 Oct 1;313:30-41.

Zhang ZQ, et al. Effects of abnormal expression of fusion and fission genes on the morphology and

function of lung macrophage mitochondria in SiO-induced silicosis fibrosis in rats in vivo. Toxicol Lett.

2019 Sep 15;312:181-187.

Chen J, et al. Comparative RNA-Seq transcriptome analysis on silica induced pulmonary inflammation and

Pulmonary Fibrosis | Silicosis

Cecal Diseases

Death | Infertility

Pneumonia | Pulmonary Fibrosis

Pulmonary Edema | Pulmonary Fibrosis | Weight Loss

Lung Injury

Disease Models, Animal | Pulmonary Fibrosis | Silicosis

Disease Models, Animal | Pneumonia | Pulmonary Fibrosis | Silicosis

Thrombosis

occupationaal Diseases | Pulmonary Alveolar Proteinosis

Hypertension, Pulmonary | Silicosis | Vascular Remodeling | Weight Loss

Foreign-Body Reaction | Hyperplasia | Mesothelioma, Malignant | Pulmonary

Fibrosis

Chromosome Breakage | Micronuclei, Chromosome-Defective

Asbestosis | Pulmonary Disease, Chronic Obstructive | Respiratory Tract Diseases

Colonic Neoplasms | Rectal Neoplasms

Asbestosis | Autoimmune Diseases | Pleural Diseases | Proteinuria

Mesothelioma, Malignant

Adenocarcinoma, Bronchiolo-Alveolar | Bronchial Hyperreactivity | Lung Injury |

Pulmonary Fibrosis

Pericardial Effusion

Granuloma, Respiratory Tract | Pulmonary Fibrosis

Asbestosis | Pulmonary Fibrosis
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Silicon
7440-21-3

12597-37-4
Cat. VI Cat. 5

[Si]

[Si]1[Si][Si]1
인화성 고체 : 구분2 -

Ye D, et al. Estimating Acute Cardiovascular Effects of Ambient PM Metals. Environ Health Perspect. 2018

Feb 15;126(2):027007.

Dai L, et al. Fine particles, genetic pathways, and markers of inflammation and endothelial dysfunction:

Analysis on particulate species and sources. J Expo Sci Environ Epidemiol. 2016 Jun;26(4):415-21.

Pedersen M, et al. Elemental Constituents of Particulate Matter and Newborn''s Size in Eight European

Cohorts. Environ Health Perspect. 2016 Jan;124(1):141-50.

Thurston GD, et al. Ischemic Heart Disease Mortality and Long-Term Exposure to Source-Related

Components of U.S. Fine Particle Air Pollution. Environ Health Perspect. 2016 Jun;124(6):785-94.

Sun M, et al. Particulate matter components and subclinical atherosclerosis: common approaches to

estimating exposure in a Multi-Ethnic Study of Atherosclerosis cross-sectional study. Environ Health. 2013

May 3;12:39.

Zhou J, et al. Time-series analysis of mortality effects of fine particulate matter components in Detroit and

Seattle. Environ Health Perspect. 2011 Apr;119(4):461-6.

Peng RD, et al. Emergency admissions for cardiovascular and respiratory diseases and the chemical

composition of fine particle air pollution. Environ Health Perspect. 2009 Jun;117(6):957-63.

Cardiovascular Diseases

Inflammation | Vascular Diseases

Birth Weight | Fetal Growth Retardation

Death | Myocardial Ischemia

Atherosclerosis

Respiratory Tract Diseases

Silicon nitride
12033-60-2

12033-89-5
Cat. VI Cat. 8

N#[SiH]

N12[Si]34N5[Si]16N3[Si]25N46
자료없음 -

Silicon tetrachloride 10026-04-7 Cat. II Cat. 8 Cl[Si](Cl)(Cl)Cl

금속부식성 물질 : 구분1

급성 독성(흡입: 증기) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

AOP 27 NADPH oxidase and P38 MAPK activation leading to reproductive

failure in Caenorhabditis elegans
Silver 7440-22-4 Cat. IV Cat. 5

thick/thin film pastes to make

electronic printed circuits, articles,

devices, semiconductors

Chemicals ← Inorganic Chemicals

← Elements ← Metals, Heavy ←

Silver

[Ag]

NFE2L2

HMOX1

CASP3

TNF

IL1B

CAT

CXCL8

PTGS2

BCL2

HIF-1

https://www.proteinatlas.org/ENSG00000116044-NFE2L2

https://www.proteinatlas.org/ENSG00000100292-HMOX1

https://www.proteinatlas.org/ENSG00000164305-CASP3

https://www.proteinatlas.org/ENSG00000232810-TNF

https://www.proteinatlas.org/ENSG00000125538-IL1B

https://www.proteinatlas.org/ENSG00000121691-CAT

https://www.proteinatlas.org/ENSG00000169429-CXCL8

https://www.proteinatlas.org/ENSG00000073756-PTGS2

https://www.proteinatlas.org/ENSG00000171791-BCL2

lymphoid tissue

blood

bone marrow, lymphoid

tissue

bone marrow, lymphoid

tissue

blood, liver

blood, bone marrow,

lung

ductus deferens, seminal

vesicle

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/tissue

RNA exp_Brain, Endocrine tissues, Proximal digestive tract, Female tissues

Protein exp_Brain, Endocrine tissues, Lung, Gastrointestinal tract, Female tissues, Bone

marrow&lymphoidal tissues

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/cell

https://www.proteinatlas.org/ENSG00000116044-NFE2L2/pathology

https://www.proteinatlas.org/ENSG00000100292-HMOX1/tissue

RNA exp_Bone marrow&lymphoid tissues

Protein exp_Lung, Gastrointestinal tract, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000100292-HMOX1/cell

https://www.proteinatlas.org/ENSG00000100292-HMOX1/pathology

https://www.proteinatlas.org/ENSG00000164305-CASP3/tissue

RNA exp_Gastrointestinal tract, Bone marro&lymphoid tissues, Blood

Protein exp_Lung, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000164305-CASP3/cell

https://www.proteinatlas.org/ENSG00000164305-CASP3/pathology

https://www.proteinatlas.org/ENSG00000232810-TNF/tissue

RNA exp_Bone marrow&lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000232810-TNF/cell

https://www.proteinatlas.org/ENSG00000125538-IL1B/tissue

MIE  1174 Activation, NADPH Oxidase

http://ctdbase.org/detail.go?type=chem&acc=D012834&view=ixn

KE  1278 ROS formation

KE  1279 Increase, Oxidative Stress / Activation, PMK-1 P38 MAPK

KE  1280 Activation, HIF-1

KE  1281 Increased, DNA Damage-Repair

KE  176 Damaging, Mitochondria

KE  1262 Apoptosis

AO  1277 Reproductive failure

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Nasal septum,

skin, eyes

inhalation,

ingestion, skin

and/or eye

contact

Blue-gray eyes,

nasal septum,

throat, skin;

irritation,

ulceration skin;

gastrointestina

l disturbance

Eryılmaz O, et al. Evaluation of the interaction between proliferation, oxidant-antioxidant status, Wnt

pathway, and apoptosis in zebrafish embryos exposed to silver nanoparticles used in textile industry. J

Biochem Mol Toxicol. 2018 Jan;32(1).

Zhang K, et al. Reduced Zebrafish Transcriptome Atlas toward Understanding Environmental

Neurotoxicants. Environ Sci Technol. 2018 Jun 19;52(12):7120-7130.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Qin G, et al. Toxicological evaluation of silver nanoparticles and silver nitrate in rats following 28 days of

repeated oral exposure. Environ Toxicol. 2017 Feb;32(2):609-618.

Shim I, et al. Oxidative stress and cytotoxic effects of silver ion in mouse lung macrophages J774.1 cells. J

Appl Toxicol. 2017 Apr;37(4):471-478.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Kumar RP, et al. PVP- coated naringenin nanoparticles for biomedical applications - In vivo toxicological

evaluations. Chem Biol Interact. 2016 Sep 25;257:110-8.

Li Y, et al. Differential genotoxicity mechanisms of silver nanoparticles and silver ions. Arch Toxicol. 2016

May 14.

Rosário F, et al. Death and cell cycle progression are differently conditioned by the AgNP size in

osteoblast-like cells. Toxicology. 2016 Aug 10;368-369:103-115.

Sharma N, et al. Assessment of DNA damage and molecular responses in Labeo rohita (Hamilton, 1822)

following short-term exposure to silver nanoparticles. Food Chem Toxicol. 2016 Oct;96:122-32.

Murugan K, et al. Nanoparticles in the fight against mosquito-borne diseases: bioactivity of Bruguiera

cylindrica-synthesized nanoparticles against dengue virus DEN-2 (in vitro) and its mosquito vector Aedes

aegypti (Diptera: Culicidae). Parasitol Res. 2015 Dec;114(12):4349-61.

Suliman Y AO, et al. Evaluation of cytotoxic, oxidative stress, proinflammatory and genotoxic effect of

Musculoskeletal Abnormalities | Pericardial Effusion

Neurotoxicity Syndromes

Diabetes Mellitus, Type 2

Blood Platelet Disorders

Argyria

Cardiomegaly | Chemical and Drug Induced Liver Injury | Necrosis | Nephritis,

Interstitial

Micronuclei, Chromosome-Defective

Death | Dengue

Chromosome Breakage

Edema | Eye Diseases | Prenatal Injuries

Neurologic Manifestations

Since at least the early part of this century, doctors have known that silver compounds can cause some areas of the skin and other body tissues to turn

gray or blue-gray. Doctors call this condition "argyria." Argyria occurs in people who eat or breathe in silver compounds over a long period (several

months to many years). A single exposure to a silver compound may also cause silver to be deposited in the skin and in other parts of the body;

however, this is not known to be harmful. It is likely that many exposures to silver are necessary to develop argyria. Once you have argyria, it is

permanent. However, the condition is thought to be only a "cosmetic" problem. Most doctors and scientists believe that the discoloration of the skin

seen in argyria is the most serious health effect of silver.

Exposure to dust containing relatively high levels of silver compounds such as silver nitrate or silver oxide may cause breathing problems, lung and throat

irritation and stomach pain. These effects have been seen in workers in chemical manufacturing facilities that make silver nitrate and silver oxide. One

man developed severe breathing problems shortly after working with molten silver. Skin contact with silver compounds has been found to cause mild

allergic reactions, such as rash, swelling, and inflammation, in some people.

Studies of the health effects of silver in animals commonly use silver nitrate. Doctors and scientists assume that effects seen using silver nitrate in animals

will be very similar to effects in humans caused by any silver compound. While this is likely to be true, it is still possible that some silver compounds will

be more harmful, or toxic, than silver nitrate.

One animal study suggests that long-term exposure (125 days) to moderately high levels of silver nitrate in drinking water may have a slight effect on the

brain because exposed animals were less active than animals drinking water without silver. Another study found that some of the animals that drank

water containing moderately high levels of silver for most of their lives (9 months or longer) had hearts that were larger than normal. It is not yet known

whether these effects would occur in humans. There have been suggestions in some occupational studies in humans that silver can cause kidney problems;

however, more people exposed to silver need to be studied to find out if silver causes these effects.

No studies of cancer or birth defects in animals from eating, drinking, or breathing in silver compounds were found. Therefore, it is not known if these

effects would occur in humans. One study of animals who drank silver compounds mixed with water for most of their lives found no effect on fertility.

Another study found that reproductive tissues were damaged in animals after they received injections of silver nitrate. However, the tissue recovered even

while the animals received more injections of silver nitrate. Tests in animals show that silver compounds are likely to be lifethreatening for humans only

when large amounts (that is, grams) are swallowed, and that skin contact with silver compounds is very unlikely to be lifethreatening.

Silver does have helpful uses. For example, silver nitrate was used for many years as drops in newborns' eyes to prevent blindness caused by gonorrhea,

and it is also used in salves for burn victims. Some water treatment methods (including water filters) also use a form of silver to kill bacteria.
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

AOP_91 Sodium channel inhibition leading to reduced survival

AOP_93 sodium channel inhibition leading to increased predation

AOP_94 Sodium channel inhibition leading to congenital malformations

AOP_96 Axonal sodium channel modulation leading to acute mortality

AOP_134 Sodium Iodide Symporter (NIS) Inhibition and Subsequent Adverse

Neurodevelopmental Outcomes in Mammals

AOP_176 Sodium Iodide Symporter (NIS) Inhibition leading to altered

amphibian metamorphosis

AOP_197 Sodium channel (Nav1.1) inhibition leading to population decline

Sodium hydroxide 1310-73-2 Cat. II Cat. 1

Chemicals ← Inorganic Chemicals

← Alkalies ← Hydroxides ←

Sodium Hydroxide

O[Na] KCNK3 https://www.proteinatlas.org/ENSG00000171303-KCNK3 adrenal gland

https://www.proteinatlas.org/ENSG00000171303-KCNK3/tissue

RNA exp_Endocrine tissues, Pancreas

Protein exp_X

https://www.proteinatlas.org/ENSG00000171303-KCNK3/cell

https://www.proteinatlas.org/ENSG00000171303-KCNK3/pathology

MIE 584 Inhibition, sodium channel

MIE 598 modulation, sodium channel

MIE 424 Inhibition, Na+/I- symporter (NIS)

KCNK3 protein mutant form results in decreased susceptibility to Sodium Hydroxide

Sodium Hydroxide KCNK3 Sodium Hydroxide results in increased activity of KCNK3 protein

KE 585 Decreased, Sodium conductance 1

KE 586 Reduced, swimming speed

KE 444 Increased, Atrioventricular block and bradycardia

KE 445 Respiratory distress/arrest

KE 590 N/A, hypoxia

KE 585 Decreased, Sodium conductance 1

KE 599 prolonged, Depolarization of neuronal membrane

KE 600 Overactivation, Neuronotransmitter release

KE 601 Overactivation, muscle contraction

KE 602 Increased, Ataxia, paralysis, or hyperactivity

KE 277 Thyroid hormone synthesis, Decreased

KE 425 Decrease of Thyroidal iodide

KE 281 Thyroxine (T4) in serum, Decreased

KE 280 Thyroxine (T4) in neuronal tissue, Decreased

KE 756 Hippocampal gene expression, Altered

KE 757 Hippocampal anatomy, Altered

KE 758 Hippocampal Physiology, Altered

KE 426 Decreased, Thyroxine (T4) in serum

KE 1093 Decreased, Thyroxine (T4) in tissues

KE 1116 Decreased, Triiodothyronine (T3) in tissues

KE 1176 Decreased, sodium conductance 2

AO 587 Reduced, feeding 1

AO 588 Increased, predation

AO 592 Reduced, survival

AO 591 Increased, amputations

AO 351 Increased Mortality

AO 402 Cognitive Function, Decreased

AO 1101 Altered, Amphibian metamorphosis

Dermatitis

Acrodermatitis | Dermatitis, Irritant

Disease Models, Animal | Eye Burns

Burns, Chemical

금속부식성 물질 : 구분1

급성 독성(경구) : 구분3

급성 독성(경피) : 구분4

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

Eyes, skin,

respiratory

system

inhalation,

ingestion, skin

and/or eye

contact

irritation eyes,

skin, mucous

membrane;

pneumonitis;

eye, skin burns;

temporary loss

of hair

Cunningham KP, et al. Characterization and regulation of wild-type and mutant TASK-1 two pore domain

potassium channels indicated in pulmonary arterial hypertension. J Physiol. 2019 Feb;597(4):1087-1101.

Yucesoy B, et al. Genetic Basis of Irritant Susceptibility in Health Care Workers. J Occup Environ Med. 2016

Aug;58(8):753-9.

Yucesoy B, et al. Association of MHC region SNPs with irritant susceptibility in healthcare workers. J

Immunotoxicol. 2016 Sep;13(5):738-44.

Yao L, et al. Role of mesenchymal stem cells on cornea wound healing induced by acute alkali burn. PLoS

One. 2012;7(2):e30842.

Boybeyi O, et al. Management of unusually extensive esophagogastric corrosive injuries: emergency

measures and gastric reconstruction. J Pediatr Surg. 2009 May;44(5):1022-6.

Xie Y, et al. Epidemiology of 377 patients with chemical burns in Guangdong province. Burns. 2004

Sep;30(6):569-72.

Hypertension, Pulmonary

Dermatitis

Acrodermatitis | Dermatitis, Irritant

Disease Models, Animal | Eye Burns

Esophageal Diseases | Intestinal Perforation | Jejunal Diseases | Laryngeal Edema

Burns, Chemical

Sodium hydroxide is strongly irritating and corrosive. It can cause severe burns and permanent damage to any tissue that it comes in contact with.

Sodium hydroxide can cause hydrolysis of proteins, and hence can cause burns in the eyes which may lead to permanent eye damage.

Inhaled sodium hydroxide can cause swelling of the larynx and an accumulation of fluid in the lungs.

Stridor, vomiting, drooling, and abdominal pain are early symptoms of sodium hydroxide ingestion. Ingestion may lead to perforation of the

gastrointestinal tract and shock.

Sodium hydroxide does not produce systemic toxicity; its health effects are due to its corrosive nature.

Acute Exposure : Sodium hydroxide is strongly irritating and corrosive. It can cause severe burns and permanent damage to any tissue that it comes in

contact with. The extent of damage to the gastrointestinal tract may not be clear until several hours after ingestion. Inhaled sodium hydroxide can cause

swelling of the larynx and an accumulation of fluid in the lungs. Contact with 25-50% solutions produces immediate irritation, while after contact with

solutions of 4% or less, irritation may not develop for several hours. It may not be possible to correctly ascertain the degree of damage to eyes for up to

72 hours after exposure.

Respiratory : Inhalation of sodium hydroxide is immediately irritating to the respiratory tract. Swelling or spasms of the larynx leading to upper-airway

obstruction and asphyxia can occur after high-dose inhalation. Inflammation of the lungs and an accumulation of fluid in the lungs may also occur.

People with asthma or emphysema may be more susceptible to the toxicity of this agent.

Dermal : Skin contact with solid sodium hydroxide or its concentrated solutions can cause severe burns with deep ulcerations. Burns appear soft and

moist and are very painful. Although contact with concentrated solutions causes pain and irritation within 3 minutes, contact with dilute solutions may not

cause symptoms for several hours.

Because of their relatively larger surface area:body weight ratio, children are more vulnerable to toxicants affecting the skin.

Ocular : Eye exposure may produce diffuse or localized blood vessel clots and an accumulation of fluid in the eye. Softening, sloughing, and ulcerations of

the cornea may occur. Ulcerations may continue to progress for many days. Severe injury can lead to clouding of the eye surface and blindness.

Gastrointestinal : Ingestion of sodium hydroxide can cause spontaneous vomiting, chest and abdominal pain, and difficulty swallowing with drooling.

Corrosive injury to the mouth, throat, esophagus, and stomach is extremely rapid and may result in perforation, hemorrhage, and narrowing of the

gastrointestinal tract.

Potential Sequelae : Cataracts, glaucoma, adhesion of the eyelid to the cornea, blindness, and loss of the eye may occur after eye exposure.

Cancer of the esophagus has been reported 15 to 40 years after the formation of corrosion-induced strictures. However, it is believed that these cancers
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Skin sensitisation in mammal is NON-

SENSITISER

Sodium tetraborate 1303-96-4
O.O.O.O.O.O.O.O.O.O.[Na+

].[Na+].[O-]B1OB2OB([O-

])OB(O1)O2

생식독성 : 구분1B - -

Stibine 7803-52-3 Cat. IV Cat. 8 [SbH3]

인화성 가스 : 구분1

고압가스 : 액화가스

특정표적장기 독성(1회 노출) : 구분2

-

Stoddard solvent 8052-41-3 Cat. I Cat. 5

인화성 액체 : 구분2

피부 부식성/피부 자극성 : 구분2

생식세포 변이원성 : 구분1B

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분3(마취작용)

특정표적장기 독성(반복 노출) : 구분1

흡인 유해성 : 구분1

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

55년생, 여성 (유방암) -

- QTS(용인)_

반도체 - 리볼

링,리페어,스태

킹/오퍼레이터

-

2006.9/2011.

11

When Stoddard solvent is in the air, it can cause eye, skin, or throat irritation. If you were to breath in air containing Stoddard solvent, it could affect your

nervous system and might cause dizziness or headaches. Another way that it can affect your nervous system is by causing a prolonged reaction time.

There are few studies of the long-term effects of exposure to Stoddard solvent alone in humans. In experiments with rats, cats, and dogs (to suggest

what may happen in humans), seizures were reported after they breathed in large amounts for several hours. Stoddard solvent can also cause bronchitis

in guinea pigs when they breathe it. However, Stoddard solvent has not had these effects in the few known cases of human exposure.

Studies with rats show that Stoddard solvent may also cause kidney damage, but only in males. This is because of its interaction with a protein that male

rats produce but which is not found in female rats. Humans do not produce this protein either, so it is unlikely that people would experience kidney

damage. For the following effects in humans or animals, either there were no studies or the available studies did not associate the effect with exposure to

Stoddard solvent: birth defects, reproductive effects (infertility), and immunological or lymphoreticular effects.

Very few studies have been located that study the carcinogenic (cancer-causing) effects of Stoddard solvent in humans and animals. Stoddard solvent has

not been classified by the Department of Health and Human Services (DHHS), EPA, or the International Agency for Research on Cancer (IARC) (or by any

other national or international agencies) for carcinogenic effects in any exposure situation.

Little is known about the health effects of Stoddard solvent in humans or animals when it is ingested (swallowed); no studies have been found.

-

2012.10/

2014.9 -

2015.6/2

017.8

Strontium titanate 12060-59-2 Cat. VI Cat. 8 [Sr+2].[O-][Ti](=O)[O-] Not classified 자료없음 -

Sulfolane 126-33-0 Cat. II Cat. 7 O=S1(=O)CCCC1
p53_BLA_p2_viability

p53_Bla-p2_ch1
급성 독성(경구) : 구분4 sAOP\126-33-0.jpg

Sulfur hexafluoride 2551-62-4 Cat. IV Cat. 7 FS(F)(F)(F)(F)F

고압가스 : 액화가스

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-
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AOP_36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

AOP_160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

AOP_213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Sulfuric acid 7664-93-9 Cat. I Cat. 4

웨이퍼 가공라인

칩 조립라인

습식식각, wetcleaning

도금공정

Chemicals ← Inorganic

Chemicals ← Acids ← Acids,

Noncarboxylic ← Sulfur Acids

← Sulfuric Acids ← sulfuric acid

OS(=O)(=O)O

MIE 231 Decreased, PPAR-alpha activation

MIE 232 Decreased, PPAR-beta activation

MIE 233 Decreased, PPAR-gamma activation

MIE 762 Activation, ionotropic GABA Receptor chloride channel

MIE 1490 Inhibition, Fatty Acid Beta Oxidation

KE 327 Accumulation, Fatty acid

KE 140 Decreased, HSD17B10 expression

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

KE 1012 Increased, Inhibitory postsynaptic potential

KE 1014 Induction, Somatic muscle paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic inhibition

KE 1016 Inhibition, Feeding

KE 1305 Increase, cytosolic fatty acid

KE 459 Increased, Liver Steatosis

KE 1115 Increased, Reactive oxygen species

KE 1491 Increased, Oncotic Necrosis

AO 459 Increased, Liver Steatosis

AO 351 Increased Mortality

AO 1489 N/A, Steatohepatisis

Burns, Chemical

금속부식성 물질 : 구분1

급성 독성(흡입: 분진/미스트) : 구분2

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

발암성 : 구분1A

특정표적장기 독성(1회 노출) : 구분1

inhalation,

ingestion, skin

and/or eye

contact

Eyes, skin,

respiratory

system, teeth

irritation eyes,

skin, nose,

throat;

pulmonary

edema,

bronchitis;

emphysema;

conjunctivitis;

stomatis;

dental

erosion; eye,

skin burns;

dermatitis

Yuan WM, et al. An Epistaxis Emergency Associated with Multiple Pollutants in Elementary Students.

Biomed Environ Sci. 2016 Dec;29(12):893-897.

Xie Y, et al. Epidemiology of 377 patients with chemical burns in Guangdong province. Burns. 2004

Sep;30(6):569-72.

Epistaxis

Burns, Chemical

Sulfuric acid and other acids are very corrosive and irritating and cause direct local effects on the skin, eyes, and respiratory and gastrointestinal

tracts when there is direct exposure to sufficient concentrations. Breathing sulfuric acid mists can result in tooth erosion and respiratory tract

irritation. Drinking concentrated sulfuric acid can burn your mouth and throat, and it can erode a hole in your stomach; it has also resulted in

death. If you touch sulfuric acid, it will burn your skin. If you get sulfuric acid in your eyes, it will burn your eyes and cause them to water. The

term "burn" used in these sections refers to a chemical burn, not a physical burn resulting from contacting a hot object. People have been blinded

by sulfuric acid when it was thrown in their faces.

Breathing small droplets of sulfuric acid at levels that might be in the air on a day with high air pollution may make it more difficult to breathe.

This effect is more likely to occur if you have been exercising or if you have asthma. This effect may also be more likely to occur in children than

adults. Breathing sulfuric acid droplets may affect the ability of your respiratory tract to remove other small particles that you have inhaled. If you

breathe sulfur trioxide, it turns into sulfuric acid in your upper respiratory tract, and the effects you may experience will be similar to those of

sulfuric acid inhalation.

Studies in people who breathed high concentrations of sulfuric acid at work have shown an increase in cancers of the larynx. However, most of

the cancers were in smokers who were also exposed to other acids and other chemicals. There is no information that exposure to sulfuric acid by

itself is carcinogenic. The carcinogenicity of sulfuric acid has not been studied in animals. The EPA and the U.S. Department of Health and Human

Services (DHHS) have not classified sulfur trioxide or sulfuric acid for carcinogenic effects. Based on very limited human data, the International

Agency for Research on Cancer (IARC) believes that evidence is sufficient to state that occupational exposure to strong inorganic acid mists

containing sulfuric acid is carcinogenic to humans. IARC has not classified pure sulfuric acid for its carcinogenic effects.

84년생,

여성 (다

발성경화

증)

- 삼성전자(기흥)_반도체

- CMP, 세정, Metal, 포토, CVD, 식각, 검사/오퍼

레이터

Tellurium 13494-80-9 Cat. II Cat. 8 [Te]

급성 독성(흡입: 분진/미스트) : 구분4

피부 과민성 : 구분1

생식독성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

-

Jeyadevi R, et al. Enhancement of anti arthritic effect of quercetin using thioglycolic acid-capped cadmium

telluride quantum dots as nanocarrier in adjuvant induced arthritic Wistar rats. Colloids Surf B

Biointerfaces. 2013 Dec 1;112:255-63.

Zhang G, et al. CdTe quantum dots with daunorubicin induce apoptosis of multidrug-resistant human

hepatoma HepG2/ADM cells: in vitro and in vivo evaluation. Nanoscale Res Lett. 2011;6(1):418.

Persike DS, et al. Protective effect of the organotelluroxetane RF-07 in pilocarpine-induced status

epilepticus. Neurobiol Dis. 2008 Jul;31(1):120-6.

Yarema MC, et al. Acute tellurium toxicity from ingestion of metal-oxidizing solutions. Pediatrics. 2005

Aug;116(2):e319-21.

Arthritis, Experimental | Cartilage Diseases | Edema | Inflammation

Carcinoma, Hepatocellular

Status Epilepticus

Poisoning

tert-Butylarsine 4262-43-5 Cat. VI Cat. 8 CC(C)(C)[AsH2]

Pyr. Liq. 1

Acute Tox. 2 *

자료없음 -

AOP_200 Estrogen receptor activation leading to breast cancer Tetrachloroethylene 127-18-4 Cat. I Cat. 5

몰드공정, 칩 접착, 칩 조립라인, 테

스트 공정

Chemicals ← Organic Chemicals

← Hydrocarbons ←

Hydrocarbons, Halogenated ←

Hydrocarbons, Chlorinated ←

Tetrachloroethylene

ClC(=C(Cl)Cl)Cl

alkene

alkenyl chloride

alkenyl halide

alkene : Genotoxic carcinogenicity, mutagenicity,

Skin sensitization, Acute Aquatic Toxicity,

Potential electrophilic agents

BAX

CHRNB2

CYP2E1

HAVCR1

IL4

ACOT1

ACOX1

BCL2

CHRNA3

CHRNA4

https://www.proteinatlas.org/ENSG00000087088-BAX

https://www.proteinatlas.org/ENSG00000160716-CHRNB2

https://www.proteinatlas.org/ENSG00000130649-CYP2E1

https://www.proteinatlas.org/ENSG00000113249-HAVCR1

https://www.proteinatlas.org/ENSG00000113520-IL4

https://www.proteinatlas.org/ENSG00000184227-ACOT1

https://www.proteinatlas.org/ENSG00000161533-ACOX1

https://www.proteinatlas.org/ENSG00000171791-BCL2

https://www.proteinatlas.org/ENSG00000080644-CHRNA3

https://www.proteinatlas.org/ENSG00000101204-CHRNA4

brain

liver

kidney

blood

liver

liver

adrenal gland, lymphoid

tissue, retina

brain, liver, parathyroid

gland

https://www.proteinatlas.org/ENSG00000087088-BAX/tissue

RNA exp_Lung, Gastrointestinal tract, Liver&gallbladder, Bone marrow&lymphoid tissues

Protein exp_Endocrine tissues, Lung, Gastrointestinal tract, Liver&gallbladder, Pancreas,

Kidney&urinary bladder, Male tissues, Female tissues, Skin, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000087088-BAX/cell

https://www.proteinatlas.org/ENSG00000087088-BAX/pathology

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/cell

https://www.proteinatlas.org/ENSG00000130649-CYP2E1/pathology

https://www.proteinatlas.org/ENSG00000113249-HAVCR1/tissue

RNA exp_Kidney & urinary bladder

Protein exp_Gastrointestinal tract, Liver & gallbladder, Kidney & urinary bladder, Bone

marrow & lymphoid tissues

https://www.proteinatlas.org/ENSG00000113249-HAVCR1/cell

https://www.proteinatlas.org/ENSG00000113249-HAVCR1/pathology

https://www.proteinatlas.org/ENSG00000113520-IL4/tissue

RNA exp_Blood

https://www.proteinatlas.org/ENSG00000113520-IL4/cell

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=D013750&view=ixn

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Epilepsy | Neoplasms

Breast Neoplasms

Amyotrophic Lateral Sclerosis | Death | Esophageal Neoplasms | Hodgkin Disease |

Kidney Neoplasms | Liver Neoplasms | Multiple Myeloma | Uterine Cervical Neoplasms

Leukemia

Leukemia | Lymphoma, Non-Hodgkin | Neural Tube Defects

Bipolar Disorder | Depressive Disorder | Schizophrenia | Stress Disorders, Post-

Traumatic

Colorectal Neoplasms | Death

Lung Diseases

Breast Neoplasms

Vision Disorders

Kidney Neoplasms

Scleroderma, Diffuse

Adenoma | Carcinoma, Hepatocellular | Liver Neoplasms

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

발암성 : 구분1B

특정표적장기 독성(1회 노출) : 구분3(마취작용)

[potential occupationaal carcinogen] https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\127-18-4.jpg

irritation eyes,

skin, nose,
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system; nausea;

flush face, neck;

dizziness,

incoordination;

headache,

drowsiness;

skin erythema

(skin redness);

liver damage;

[potential

occupationaal

carcinogen]

Cichocki JA, et al. Characterization of Variability in Toxicokinetics and Toxicodynamics of

Tetrachloroethylene Using the Collaborative Cross Mouse Population. Environ Health Perspect. 2017 May

30;125(5):057006.

von Ehrenstein OS, et al. In Utero and Early-Life Exposure to Ambient Air Toxics and Childhood Brain

Tumors: A Population-Based Case-Control Study in California, USA. Environ Health Perspect. 2016

Jul;124(7):1093-9.

Aschengrau A, et al. Long-term health effects of early life exposure to tetrachloroethylene (PCE)-

contaminated drinking water: a retrospective cohort study. Environ Health. 2015 Apr 12;14:36.

Malek AM, et al. Exposure to hazardous air pollutants and the risk of amyotrophic lateral sclerosis.

Environ Pollut. 2015 Feb;197:181-6.

Ruckart PZ, et al. Evaluation of contaminated drinking water and male breast cancer at Marine Corps Base

Camp Lejeune, North Carolina: a case control study. Environ Health. 2015 Sep 16;14:74.

Bove FJ, et al. Evaluation of mortality among marines and navy personnel exposed to contaminated

drinking water at USMC base Camp Lejeune: a retrospective cohort study. Environ Health. 2014 Feb

19;13(1):10.

Bove FJ, et al. Mortality study of civilian employees exposed to contaminated drinking water at USMC

Base Camp Lejeune: a retrospective cohort study. Environ Health. 2014;13:68.

Carwile JL, et al. Prenatal drinking-water exposure to tetrachloroethylene and ischemic placental disease:

a retrospective cohort study. Environ Health. 2014;13:72.

Ruckart PZ, et al. Evaluation of contaminated drinking water and preterm birth, small for gestational age,

and birth weight at Marine Corps Base Camp Lejeune, North Carolina: a cross-sectional study. Environ

Health. 2014 Nov 20;13:99.

von Ehrenstein OS, et al. In utero exposure to toxic air pollutants and risk of childhood autism.

Epidemiology. 2014 Nov;25(6):851-8.

Ruckart PZ, et al. Evaluation of exposure to contaminated drinking water and specific birth defects and

Fatty Liver | Weight Loss

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Epilepsy | Neoplasms

Amyotrophic Lateral Sclerosis

Breast Neoplasms

Amyotrophic Lateral Sclerosis | Death | Esophageal Neoplasms | Hodgkin Disease |

Kidney Neoplasms | Liver Neoplasms | Multiple Myeloma | Uterine Cervical

Neoplasms

Leukemia

Placenta Diseases | Prenatal Exposure Delayed Effects | Stillbirth

Birth Weight | Fetal Growth Retardation | Premature Birth

Autistic Disorder

Leukemia | Lymphoma, Non-Hodgkin | Neural Tube Defects

Bipolar Disorder | Depressive Disorder | Schizophrenia | Stress Disorders, Post-

Traumatic

Colorectal Neoplasms | Death

Lung Diseases

Substance-Related Disorders

Breast Neoplasms

Chromosome Aberrations

Autism Spectrum Disorder

Vision Disorders

Kidney Neoplasms

Scleroderma, Diffuse

Adenoma | Carcinoma, Hepatocellular | Liver Neoplasms

Tetrachloroethylene exposure may harm the nervous system, liver, kidneys, and reproductive system, and may be harmful to unborn children. If you are

exposed to tetrachloroethylene, you may also be at a higher risk of getting certain types of cancer.

If you are exposed for short time periods (a few hours to less than 14 days), tetrachloroethylene may cause effects on your health. If you breathe in air

containing a lot of tetrachloroethylene, you may become dizzy or sleepy, develop headaches, and become uncoordinated; exposure to very large amounts

in the air can cause unconsciousness. Some people have died after being exposed in tanks or other small spaces, or after intentionally breathing in a

large amount of tetrachloroethylene.

People who are exposed for longer time periods to lower levels of tetrachloroethylene in air may have changes in mood, memory, attention, reaction

time, or vision. Studies in animals exposed to tetrachloroethylene have shown liver and kidney effects, and changes in brain chemistry, but we do not

know what these findings mean for humans.

Tetrachloroethylene may have effects on pregnancy and unborn children. Studies in people are not clear on this subject, but studies in animals show

problems with pregnancy (such as miscarriage, birth defects, and slowed growth of the baby) after oral and inhalation exposure.

Exposure to tetrachloroethylene for a long time (years) may lead to a higher risk of getting cancer, but the type of cancer that may occur is not well-

understood. Studies in humans suggest that exposure to tetrachloroethylene may lead to a higher risk of getting bladder cancer, multiple myeloma, or

non-Hodgkin’s lymphoma. In animals, tetrachloroethylene has been shown to cause cancers of the liver, kidney, and blood system. It is not clear whether

these effects might also occur in humans, because humans and animals differ in how their bodies handle tetrachloroethylene.

The EPA considers tetrachloroethylene to be “likely to be carcinogenic to humans by all routes of exposure” based on suggestive evidence in human

studies and clear evidence of mononuclear cell leukemia in rats and liver tumors in mice exposed for 2 years by inhalation or stomach tube.

The International Agency for Research on Cancer considers tetrachloroethylene “probably carcinogenic to humans” based on limited evidence in humans

and sufficient evidence in animals.

The National Toxicology Program considers tetrachloroethylene to be “reasonably anticipated to be a human carcinogen.”
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carcinogenicity in mammal is PROBABLE

    Exact example match: tetrachloroethylene

Hepatotoxicity in mammal is PROBABLE

hydrocarbon

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Nephrotoxicity in mammal is PLAUSIBLE

Skin sensitisation in mammal is NON-

SENSITISER

Tetraethyl orthosilicate 78-10-4 Cat. III Cat. 6 CCO[Si](OCC)(OCC)OCC p53_BLA_p2_viabiltiy
인화성 액체 : 구분3

피부 부식성/피부 자극성 : 구분2
sAOP\78-10-4.jpg

36 Peroxisomal Fatty Acid Beta-Oxidation Inhibition Leading to Steatosis

160 Ionotropic gamma-aminobutyric acid receptor activation mediated

neurotransmission inhibition leading to mortality

213 Inhibition of fatty acid beta oxidation leading to nonalcoholic

steatohepatitis (NASH)

Tetrafluoroboric acid 14874-70-5 Cat. VI Cat. 8 [F-][B+3]([F-])([F-])[F-]

MIE 231 Decreased, PPAR-alpha activation

MIE 232 Decreased, PPAR-beta activation

MIE 233 Decreased, PPAR-gamma activation

MIE 762 Activation, ionotropic GABA Receptor chloride channel

MIE 1490 Inhibition, Fatty Acid Beta Oxidation

KE 327 Accumulation, Fatty acid

KE 140 Decreased, HSD17B10 expression

KE 179 Decreased, Mitochondrial fatty acid beta-oxidation

KE 8 Decreased, 3-hydroxyacyl-CoA dehydrogenase type-2 activity

KE 1012 Increased, Inhibitory postsynaptic potential

KE 1014 Induction, Somatic muscle paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic inhibition

KE 1016 Inhibition, Feeding

KE 1305 Increase, cytosolic fatty acid

KE 459 Increased, Liver Steatosis

KE 1115 Increased, Reactive oxygen species

KE 1491 Increased, Oncotic Necrosis

AO 459 Increased, Liver Steatosis

AO 351 Increased Mortality

AO 1489 N/A, Steatohepatisis

자료없음 -

https://co

mptox.ep

a.gov/das

hboard/d

sstoxdb/r

esults?sea

rch=DTXS

ID404377

3#exec_su

m

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
Tetrahydrofuran 109-99-9 Cat. I Cat. 5

칩 조립라인

후면연마, 솔더볼부착, 몰드공정 등

Chemicals ← Heterocyclic

Compounds ← Heterocyclic

Compounds, 1-Ring ← Furans ←

tetrahydrofuran

C1CCOC1 ether

ether : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Reactive, unstable,

toxic, Acute Aquatic Toxicity, Potential

electrophilic agents, Idiosyncratic toxicity,

Developmental and mitochondrial toxicity,

Nonbiodegradable compounds

CYP2B10

CYP1A2

NR1I2

NR1I3

https://www.proteinatlas.org/ENSG00000140505-CYP1A2

https://www.proteinatlas.org/ENSG00000144852-NR1I2

https://www.proteinatlas.org/ENSG00000143257-NR1I3

liver

blood, intestine, liver

liver

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/tissue

RNA exp_Liver&gallbladder

Protein exp_Liver&gallbladder

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/cell

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

https://www.proteinatlas.org/ENSG00000140505-CYP1A2/pathology

https://www.proteinatlas.org/ENSG00000143257-NR1I3/tissue

RNA exp_Liver & gallbladder

https://www.proteinatlas.org/ENSG00000143257-NR1I3/cell

245 Activation, PXR/SXR

NR1I2 protein affects the reaction [tetrahydrofuran results in increased expression of

CYP2B10 mRNA]

CYP2B10 NR1I3 protein affects the reaction [tetrahydrofuran results in increased expression

of CYP2B10 mRNA]

CYP2B10 tetrahydrofuran results in increased activity of CYP2B10 protein

CYP2B10 tetrahydrofuran results in increased expression of CYP2B10 mRNA

NR1I2 protein affects the reaction [tetrahydrofuran results in increased expression of

CYP1A2 mRNA]

CYP1A2 NR1I3 protein affects the reaction [tetrahydrofuran results in increased expression

of CYP1A2 mRNA]

CYP1A2 tetrahydrofuran results in increased expression of CYP1A2 mRNA

NR1I2 protein affects the reaction [tetrahydrofuran results in increased expression of

CYP1A2 mRNA]

NR1I2 NR1I2 protein affects the reaction [tetrahydrofuran results in increased expression

of CYP2B10 mRNA]

NR1I3 NR1I3 protein affects the reaction [tetrahydrofuran results in increased expression

of CYP1A2 mRNA]

NR1I3 NR1I3 protein affects the reaction [tetrahydrofuran results in increased expression

of CYP2B10 mRNA]

R09434   1-(Methylnitrosoamino)-4-(3-pyridinyl)-1,4-butanediol <=> 5-(3-Pyridyl)-2-

hydroxytetrahydrofuran + N-Nitrosomethanamine

R09439   5-(3-Pyridyl)-2-hydroxytetrahydrofuran <=> gamma-Hydroxy-3-

471 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

Liver Neoplasms

인화성 액체 : 구분2

급성 독성(경구) : 구분4

심한 눈 손상성/눈 자극성 : 구분1

발암성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

sAOP\109-99-9.jpg

inhalation, skin

and/or eye

contact,

ingestion

irritation eyes,

upper

respiratory

system; nausea,

dizziness,

headache,

central nervous

system

depression

Choi CJ, et al. Mode of action and human relevance of THF-induced mouse liver tumors. Toxicol Lett. 2017

Jul 5;276:138-143.

Juntunen J, et al. Cerebral convulsion after enfluran anaesthesia and occupationaal exposure to

tetrahydrofuran. J Neurol Neurosurg Psychiatry. 1984 Nov;47(11):1258.

Liver Neoplasms

Chemical and Drug Induced Liver Injury | Fatigue | Headache | Substance

Withdrawal Syndrome
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is NON-

SENSITISER

Tetrakis(dimethylamino) titanium 3275-24-9 Cat. VI Cat. 8
[Ti+4].C[N-]C.C[N-]C.C[N-

]C.C[N-]C
자료없음 -

AOP_200 Estrogen receptor activation leading to breast cancer Tetramethyl ammonium hydroxide

75-59-2

10424-66-5

(trihydrate)

10424-65-4

(pentahydrate

)

Cat. II Cat. 7

웨이퍼 가공라인

칩 조립라인

포토 (현상액)

후면연마공정

[OH-].C[N+](C)(C)C

-

O.O.O.O.O.[OH-].C[N+](C)(C)C
ammonium

ammonium : Skin sensitization, Reactive,

unstable, toxic, Acute Aquatic Toxicity,

Reactive, unstable, toxic

- 1181 Activation, Estrogen receptor

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

급성 독성(경구) : 구분2

급성 독성(경피) : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

만성 수생환경 유해성 : 구분2

Toxic Pneumonitis

Skin burns
https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\75-59-2.jpg
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Irritation (of the eye) in mammal is PLAUSIBLE

(Structure 2)

Quaternary ammonium

salt

Irritation (of the skin) in mammal is PLAUSIBLE

(Structure 2)

Quaternary ammonium

salt

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 1)

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 2)

Skin sensitisation in mammal is NON-

SENSITISER (Structure 1)

Irritation (of the eye) in mammal is PLAUSIBLE

(Structure 7)

ammonium

salt

Irritation (of the skin) in mammal is PLAUSIBLE

(Structure 7)

ammonium

salt

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 1)

Tetramethylsilane 75-76-3 Cat. V Cat. 8 C[Si](C)(C)C

p53_BLA_p2_ratio

p53_BLA_p2_ch1

p53_BLA_p2_viability

TP53
인화성 액체 : 구분1

만성 수생환경 유해성 : 구분2
sAOP\75-76-3.jpg

Thallium 7440-28-0 Cat. II Cat. 7 [Tl]

Fetal Growth Retardation

Colorectal Neoplasms | Death

급성 독성(경구) : 구분2

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식세포 변이원성 : 구분2

생식독성 : 구분1A

생식독성 : 수유독성

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분2

-

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Shao W, et al. Association between level of urinary trace heavy metals and obesity among children aged

6-19 years: NHANES 1999-2011. Environ Sci Pollut Res Int. 2017 Apr;24(12):11573-11581.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Yuan Y, et al. Plasma Metal Concentrations and Incident Coronary Heart Disease in Chinese Adults: The

Dongfeng-Tongji Cohort. Environ Health Perspect. 2017 Oct 19;125(10):107007.

Liu B, et al. Association of urinary metals levels with type 2 diabetes risk in coke oven workers. Environ

Pollut. 2016 Mar;210:1-8.

Menke A, et al. Metals in Urine and Diabetes in U.S. Adults. Diabetes. 2016 Jan;65(1):164-71.

Xia W, et al. A Case-Control Study of Prenatal Thallium Exposure and Low Birth Weight in China. Environ

Health Perspect. 2016 Jan;124(1):164-9.

Feng W, et al. Association of urinary metal profiles with altered glucose levels and diabetes risk: a

population-based study in China. PLoS One. 2015;10(4):e0123742.

López-Abente G, et al. Colorectal cancer mortality and industrial pollution in Spain. BMC Public Health.

2012;12:589.

Mattmann ME, et al. Identification of (R)-N-(4-(4-methoxyphenyl)thiazol-2-yl)-1-tosylpiperidine-2-

carboxamide, ML277, as a novel, potent and selective K(v)7.1 (KCNQ1) potassium channel activator. Bioorg

Med Chem Lett. 2012 Sep 15;22(18):5936-41.

Raphemot R, et al. Discovery, characterization, and structure-activity relationships of an inhibitor of inward

rectifier potassium (Kir) channels with preference for Kir2.3, Kir3.x, and Kir7.1. Front Pharmacol. 2011;2:75.

Huang XP, et al. Identification of human Ether-à-go-go related gene modulators by three screening

platforms in an academic drug-discovery setting. Assay Drug Dev Technol. 2010 Dec;8(6):727-42.

Padilla MA, et al. An examination of the association of selected toxic metals with total and central obesity

Diabetes Mellitus, Type 2

Obesity

Coronary Disease

Hyperglycemia

Diabetes Mellitus | Insulin Resistance

Fetal Growth Retardation

Glucose Intolerance

Colorectal Neoplasms | Death

Long QT Syndrome

Atrial Fibrillation | Bartter Syndrome

Parkinsonian Disorders

Hyperalgesia | Seizures

Thallium can affect your nervous system, lung, heart, liver, and kidney if large amounts are eaten or drunk for short periods of time. Temporary hair loss,

vomiting, and diarrhea can also occur and death may result after exposure to large amounts of thallium for short periods. Thallium can be fatal from a

dose as low as 1 gram. No information was found on health effects in humans after exposure to smaller amounts of thallium for longer periods. Birth

defects observed in children of mothers exposed to small amounts of thallium did not occur more often than would be expected in the general

population. The length of time and the amount of thallium eaten by the mothers are not known exactly. As in humans, animal studies indicate that

exposure to large amounts of thallium for brief periods of time can damage the nervous system and heart and can cause death. Animal reproductive

organs, especially the testes, are damaged after drinking small amounts of thalliumï¿½contaminated water for 2 months. These effects have not been

seen in humans. No information was found on effects in animals after exposure to small amounts of thallium for longer periods of time. No studies were

found on whether thallium can cause cancer in humans or animals.

Thallium selenide
12039-52-0

15572-25-5
Cat. V Cat. 8 [Tl][Se][Tl]

급성 독성(경구) : 구분3

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

급성 독성(경구) : 구분3

특정표적장기 독성(반복 노출) : 구분2

급성 수생환경 유해성 : 구분1

만성 수생환경 유해성 : 구분1

-

Tin (Sn) 7440-31-5 Cat. IV Cat. 5 [Sn]

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Tin&page=1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분1

-

Xu J, et al. Tributyltin exposure disturbs hepatic glucose metabolism in male mice. Toxicology. 2019 Sep

1;425:152242.

Deyssenroth MA, et al. Intrauterine multi-metal exposure is associated with reduced fetal growth through

modulation of the placental gene network. Environ Int. 2018 Nov;120:373-381.

Hansen AF, et al. Trace elements in early phase type 2 diabetes mellitus-A population-based study. The

HUNT study in Norway. J Trace Elem Med Biol. 2017 Mar;40:46-53.

Sena GC, et al. Environmental obesogen tributyltin chloride leads to abnormal hypothalamic-pituitary-

gonadal axis function by disruption in kisspeptin/leptin signaling in female rats. Toxicol Appl Pharmacol.

2017 Mar 15;319:22-38.

Simić A, et al. Trace element status in patients with type 2 diabetes in Norway: The HUNT3 Survey. J Trace

Elem Med Biol. 2017 May;41:91-98.

Liu B, et al. Association of urinary metals levels with type 2 diabetes risk in coke oven workers. Environ

Pollut. 2016 Mar;210:1-8.

Szabo ST, et al. Comparison of Metal Levels between Postmortem Brain and Ventricular Fluid in

Alzheimer''s Disease and Nondemented Elderly Controls. Toxicol Sci. 2016 Apr;150(2):292-300.

Feng W, et al. Association of urinary metal profiles with altered glucose levels and diabetes risk: a

population-based study in China. PLoS One. 2015;10(4):e0123742.

Whitehead TP, et al. Dust metal loadings and the risk of childhood acute lymphoblastic leukemia. J Expo

Sci Environ Epidemiol. 2015;25(6):593-8.

Manduca P, et al. Specific association of teratogen and toxicant metals in hair of newborns with

congenital birth defects or developmentally premature birth in a cohort of couples with documented

parental exposure to military attacks: observational study at Al Shifa Hospital, Gaza, Palestine. Int J

Environ Res Public Health. 2014 May 14;11(5):5208-23.

Gunay N, et al. Cardiac damage secondary to occupationaal exposure to tin vapor. Inhal Toxicol. 2006

Jan;18(1):53-6.

Glucose Intolerance | Hyperinsulinism | Insulin Resistance

Fetal Growth Retardation

Diabetes Mellitus, Type 2

Atrophy | Fibrosis | Glucose Intolerance | Hyperinsulinism | Infertility, Female |

Inflammation | Ovarian Diseases | Uterine Diseases | Weight Gain

Hyperglycemia

Alzheimer Disease

Diabetes Mellitus | Glucose Intolerance

Precursor Cell Lymphoblastic Leukemia-Lymphoma

Congenital Abnormalities | Premature Birth

Heart Diseases | Ventricular Dysfunction, Left

Mercury Poisoning | Poisoning

Because inorganic tin compounds usually enter and leave your body rapidly after you breathe or eat them, they do not usually cause harmful effects.

However, humans who swallowed large amounts of inorganic tin in research studies suffered stomachaches, anemia, and liver and kidney problems.

Studies with inorganic tin in animals have shown similar effects to those observed in humans. There is no evidence that inorganic tin compounds affect

reproductive functions, produce birth defects, or cause genetic changes. Inorganic tin compounds are not known to cause cancer.

Inhalation (breathing in), oral (eating or drinking), or dermal exposure (skin contact) to some organotin compounds has been shown to cause harmful

effects in humans, but the main effect will depend on the particular organotin compound. There have been reports of skin and eye irritation, respiratory

irritation, gastrointestinal effects, and neurological problems in humans exposed for a short period of time to high amounts of certain organotin

compounds. Some neurological problems have persisted for years after the poisoning occurred. Lethal cases have been reported following ingestion of

very high amounts. Studies in animals have shown that certain organotins mainly affect the immune system, but a different type primarily affects the

nervous system. Yet, there are some organotins that exhibit very low toxicity. Exposure of pregnant rats and mice to some organotin compounds has

reduced fertility and caused stillbirth, but scientists still are not sure whether this occurs only with doses that are also toxic to the mother . Some animal

studies also suggested that reproductive organs of males may be affected. There are no studies of cancer in humans exposed to organotin compounds.

Studies of a few organotins in animals suggest that some organotin compounds can produce cancer. On the basis of no data in humans and

questionable data from a study in rats, EPA has determined that one specific organotin, tributyltin oxide, is not classifiable as to human carcinogenicity;

that is, it is not known whether or not it causes cancer in humans.

AOP_190 Type II iodothyronine deiodinase (DIO2) inhibition leading to altered

amphibian metamorphosis

AOP_202 Inhibitor binding to topoisomerase II leading to infant leukaemia

AOP_265 D1 protein blockage leading to photosystem II (PSII)-inhibition

associated growth reduction

Tin(II) methanesulfonate 53408-94-9 Cat. II Cat. 7
칩 조립라인

도금공정

[Sn+2].CS(=O)(=O)[O-

].CS(=O)(=O)[O-]

MIE 1002 Inhibition, Deiodinase 2

MIE 1252 Binding to (interferes with) topoisomerase II enzyme

MIE 1516 Increase, D1 protein blockage

KE 1116 Decreased, Triiodothyronine (T3) in tissues

KE 1461 DNA double-strand break

KE 1253 MLL chromosomal translocation

KE 1517 Decrease, Photosystem II activity

KE 1475 Decrease, Photosynthesis

KE 1476 Decrease, Glycolysis

KE 40 Decrease, Mitochondrial ATP production

AO 1101 Altered, Amphibian metamorphosis

AO 1254 Infant leukaemia

KE 1521 Decrease, Growth

급성 독성(경구) : 구분4 -
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Mutagenicity in vitro in bacterium is INACTIVE

(Structure 1)

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 2)

Mutagenicity in vitro in bacterium is INACTIVE

(Structure 3)

Skin sensitisation in mammal is NON-

SENSITISER (Structure 2)

Skin sensitisation in mammal is NON-

SENSITISER (Structure 3)

Skin sensitisation in mammal is PLAUSIBLE

(Structure 1)

Tin or tin compound

AOP_190 Type II iodothyronine deiodinase (DIO2) inhibition leading to altered

amphibian metamorphosis

AOP_202 Inhibitor binding to topoisomerase II leading to infant leukaemia

AOP_265 D1 protein blockage leading to photosystem II (PSII)-inhibition

associated growth reduction

Tin(II) oxide 21651-19-4 Cat. II Cat. 8 O=[Sn]

MIE 1002 Inhibition, Deiodinase 2

MIE 1252 Binding to (interferes with) topoisomerase II enzyme

MIE 1516 Increase, D1 protein blockage

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=reaction

&keywords=Tin+oxide&page=1

KE 1116 Decreased, Triiodothyronine (T3) in tissues

KE 1461 DNA double-strand break

KE 1253 MLL chromosomal translocation

KE 1517 Decrease, Photosystem II activity

KE 1475 Decrease, Photosynthesis

KE 1476 Decrease, Glycolysis

KE 40 Decrease, Mitochondrial ATP production

AO 1101 Altered, Amphibian metamorphosis

AO 1254 Infant leukaemia

KE 1521 Decrease, Growth

심한 눈 손상성/눈 자극성 : 구분2

피부 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분1

특정표적장기 독성(반복 노출) : 구분2

-

Stannosis

(benign

pneumoconiosi

s): dyspnea

(breathing

difficulty),

decreased

pulmonary

function

inhalation, skin

and/or eye

contact

respiratory

system
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Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

Tin or tin compound

Tin(IV) oxide 18282-10-5 Cat. VI Cat. 5 O=[Sn]=O 급성 독성(흡입: 분진/미스트) : 구분4 -

187_Anticoagulant rodenticide inhibition of vitamin K epoxide reductase

resulting coagulopathy and hemorrhage
Titanium dioxide 13463-67-7 Cat. I Cat. 1 O=[Ti]=O

1132_Blood loss and development of anemia, Impaired oxygen delivery and nutrient

delivery to tissue, impaired carbon dioxide and waste product removal
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Titanium tetrachloride 7550-45-0 Cat. II Cat. 7 Cl[Ti](Cl)(Cl)Cl Respiratory Distress Syndrome, Adult

금속부식성 물질 : 구분1

급성 독성(흡입: 증기) : 구분1

심한 눈 손상성/눈 자극성 : 구분2

-
Testud F, et al. [Reactive airway dysfunction syndrome: more flexible application of diagnostic criteria are

important for occupationaal accident victims]. Rev Pneumol Clin. 2004 Jun;60(3):154-7.
Respiratory Distress Syndrome, Adult

Titanium tetrachloride can be very irritating to the skin, eyes, mucous membranes, and the lungs. Titanium tetrachloride is corrosive because it reacts

strongly with water to produce hydrochloric acid. The reaction products, especially hydrochloric acid, cause the harmful health effects and burns that can

occur after exposure to titanium tetrachloride. Breathing in large amounts of titanium tetrachloride can injure the lungs seriously enough to cause death.

We do not know how much of the compound is necessary to cause death. After short-term exposure to titanium tetrachloride, less serious respiratory

system effects can include coughing and tightness in the chest. More severe effects can include chemical bronchitis or pneumonia, and congestion of the

mucous membranes of the upper respiratory tract. These effects can cause long-term effects such as the narrowing of the vocal cords, windpipe, and

upper airways. Although there are no data on swallowing titanium tetrachloride, it is likely that eating large amounts of this chemical could also cause

death.

Accidental exposure to liquid titanium tetrachloride can result in skin burns and can cause permanent damage to the eyes if they are not protected.

Some laboratory animals that breathed titanium tetrachloride fumes for 2 years developed lung tumors of a special type. However, there is no evidence

that chronic exposure to titanium tetrachloride causes cancer in humans. There is not enough information to determine if titanium tetrachloride causes

birth defects or affects reproduction. Titanium tetrachloride has not been classified for its carcinogenic properties.

AOP_200 Estrogen receptor activation leading to breast cancer

AOP_296 Oxidative DNA damage leading to chromosomal aberrations and

mutations

Toluene 108-88-3 Cat. III Cat. 2 Cc1ccccc1

MIE 1181 Activation, Estrogen receptor

MIE 1634 Increase, Oxidative damage to DNA

https://www.genome.jp/dbget-

bin/www_bfind_sub?mode=bfind&max_hit=1000&locale=en&serv=kegg&dbkey=rea

ction&keywords=Toluene&page=1
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KE 177 N/A, Mitochondrial dysfunction 1

KE 1088 Increased, Oxidative Stress
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KE 1190 Increased, Migration (Endothelial Cells)

KE 1191 Increased, Non-genomic signaling

KE 1192 Increased, Ductal Hyperplasia

KE 1194 Increase, DNA damage

KE 1195 modulation, Extracellular Matrix Composition

KE 1196 Increased, Invasion

KE 1197 Activation, Fibroblasts

KE 1198 Activation, Macrophages

KE 1213 Increased, Angiogenesis

KE 1239 Altered, Gene Expression

KE 1240 Altered, Protein Production

KE 1241 Increased, Motility

KE 1242 Increased, Second Messenger Production

KE 155 N/A, Inadequate DNA repair

KE 1635 Increase, DNA strand breaks

AO 1193 N/A, Breast Cancer

AO 185 Increase, Mutations

AO 1636 Increase, Chromosomal aberrations Increase, Chromosomal aberrations
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A serious health concern is that toluene may have an effect on your nervous system (brain and nerves). Nervous system effects can be temporary,

such as headaches, dizziness, or unconsciousness. However, effects such as incoordination, cognitive impairment, and vision and hearing loss may

become permanent with repeated exposure, especially at concentrations associated with intentional solvent abuse. High levels of toluene exposure

during pregnancy, such as those associated with solvent abuse, may lead to retardation of mental abilities and growth in children. Other health

effects of potential concern may include immune, kidney, liver, and reproductive effects.

Single exposures to toluene or repeated exposures over a few weeks can cause headaches and sleepiness, and can impair your ability to think

clearly. Whether or not toluene does this to you depends on the amount you take in, how long you are exposed, and your genetic susceptibility

and age. One very dangerous activity is to expose yourself to a large amount of toluene in a short time by deliberately inhaling/sniffing paint or

glue. At first, you will feel light-headed. If exposure continues, you can become dizzy, sleepy, or unconscious, and you might even die. Toluene

causes death by interfering with the way you breathe and the way your heart beats. When exposure is stopped, the sleepiness and dizziness will go

away and you will feel normal again.

Low to moderate, day-after-day exposure to toluene in your workplace can cause tiredness, confusion, weakness, drunken-type actions, memory

loss, nausea, and loss of appetite. These symptoms usually disappear when exposure is stopped. You may experience some hearing and color

vision loss after long-term daily exposure to toluene in the workplace. Combinations of toluene and some common medicines like aspirin and

acetaminophen may increase the effects of toluene on your hearing. Researchers do not know if the low levels of toluene that you breathe at work

will cause any permanent effects on your brain or body after many years. If you choose to repeatedly breathe in toluene from glue or paint

thinners, you may permanently damage your brain. You may also experience problems with your speech, vision, or hearing, have loss of muscle

control, loss of memory, poor balance, and decreased mental ability.

Some studies in people have shown reproductive effects, such as an increased risk of spontaneous abortions, from exposure to toluene in the

workplace. However, other factors, such as exposure to other chemicals, smoking, and alcohol use, may have affected the results of the studies, so

it is not possible to say whether toluene has reproductive effects in people. Additionally, exposure to high levels of toluene could possibly damage

your kidneys and liver.

The effects of toluene on animals are similar to those seen in humans. The main effect of toluene is on the brain and nervous system, but animals
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trans-2,3-dichlorobut-2-ene 110-57-6 Cat. II Cat. 8 ClC\C=C\CCl
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NFE2/Nrf2 repression

Activation, Constitutive androstane receptor

Activation, Androgen receptor

Increase, Mitogenic cell proliferation (hepatocytes)

Reduction, Cholesterol transport in mitochondria

Increased, De Nove FA synthesis

Accumulation, Fatty acid

Increase, Adenomas/carcinomas(hepatocelluar)

Accumulation, Liver lipid

Increased, Liver Steatosis
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AOP_187 Anticoagulant rodenticide inhibition of vitamin K epoxide

reductase resulting coagulopathy and hemorrhage

Trichloroethylene 79-01-6 Cat. I Cat. 5 ClC=C(Cl)Cl

MIE 1134 Irreversible inhibition of hepatic VKOR by binding of AR at tyrosine 139,

Failure to cycle vitamin K epoxide to vitamin K to form vitamin K hydroquinone

MIE 1138 Uncoupling of oxidative phosphorylation, Reduced ability to generate ATP

MIE 1169 Anticoagulant rodenticide interferes with carboxylation of Gla proteins in

bone, Impairment of post-translational modification (carboxylation) of osteocalcin

KE 1122 Under carboxylated clotting factors will not assemble on cell surfaces to

form clot, Failure of secondary hemostasis

KE 1130 Failure in vascular repair mechanisms, Unresolved blood loss (hemorrhage)

KE 1131 Failure in gamma-glutamyl carboxylation of clotting factors II, VII, IX and X,

Under carboxylation of clotting factors (e.g., des-gamma-carboxy prothrombin)

KE 1132 Blood loss and development of anemia, Impaired oxygen delivery and

nutrient delivery to tissue, impaired carbon dioxide and waste product removal

KE 1133 Hemostasis, Depletion from blood of fully functional carboxylated clotting

factors

KE 1135 Reduced fitness or even mortality, Acidosis, hypovolemic shock and organ

dysfunction

KE 1151 Osteoporosis and vascular calcification, Bone deterioration

AO 1136 Impaired recruitment , Population trajectory
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Wang F, et al. Terminal complement complex C5b-9 reduced megalin and cubilin-mediated tubule
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15;317:110-119.

Zhang J, et al. Bradykinin contributes to immune liver injury via B2R receptor-mediated pathways in

trichloroethylene sensitized mice: A role in Kupffer cell activation. Toxicology. 2019 Mar 1;415:37-48.
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like dermatitis due to trichloroethylene. Toxicol Lett. 2018 May 15;288:129-135.

Gilbert KM, et al. Exposure Cessation During Adulthood Did Not Prevent Immunotoxicity Caused by

Developmental Exposure to Low-Level Trichloroethylene in Drinking Water. Toxicol Sci. 2017 Jun

1;157(2):429-437.

Jiang Y, et al. Trichloroethylene-Induced DNA Methylation Changes in Male F344 Rat Liver. Chem Res

Toxicol. 2016 Oct 17;29(10):1773-1777.

von Ehrenstein OS, et al. In Utero and Early-Life Exposure to Ambient Air Toxics and Childhood Brain

Tumors: A Population-Based Case-Control Study in California, USA. Environ Health Perspect. 2016

Jul;124(7):1093-9.

Zhang JX, et al. Complement C5a-C5aR interaction enhances MAPK signaling pathway activities to

mediate renal injury in trichloroethylene sensitized BALB/c mice. J Appl Toxicol. 2016 Feb;36(2):271-84.
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Edema | Erythema | Kidney Diseases

Drug Eruptions

Fetal Weight

Disease Models, Animal | Hypersensitivity | Kidney Diseases | Skin

Manifestations

Chemical and Drug Induced Liver Injury | Dermatitis, occupationaal | Disease

Models, Animal

Dermatitis, occupationaal

Hepatitis, Autoimmune

Carcinoma, Hepatocellular

Astrocytoma | Medulloblastoma | Neuroectodermal Tumors, Primitive

Edema | Erythema

Heart Defects, Congenital | Prenatal Exposure Delayed Effects

Amyotrophic Lateral Sclerosis

Breast Neoplasms

Amyotrophic Lateral Sclerosis | Death | Esophageal Neoplasms | Hodgkin

Disease | Kidney Neoplasms | Liver Neoplasms | Multiple Myeloma | Uterine

Cervical Neoplasms

Leukemia

Disease Models, Animal | Hepatitis, Autoimmune | Inflammation

Drug Eruptions

Autoimmune Diseases | Cholangitis

Birth Weight | Fetal Growth Retardation | Premature Birth

Trichloroethylene was once used as an anesthetic for surgery. People who are overexposed to moderate amounts of trichloroethylene may

experience headaches, dizziness, and sleepiness; large amounts of trichloroethylene may cause coma and even death. Some people who breathe

high levels of trichloroethylene may develop damage to some of the nerves in the face. Other effects seen in people exposed to high levels of

trichloroethylene include evidence of nervous system effects related to hearing, seeing, and balance, changes in the rhythm of the heartbeat, liver

damage, and evidence of kidney damage. Some people who get concentrated solutions of trichloroethylene on their skin develop rashes.

Relatively short-term exposure of animals to trichloroethylene resulted in harmful effects on the nervous system, liver, respiratory system, kidneys,

blood, immune system, heart, and body weight.

Exposure to trichloroethylene in the workplace may cause scleroderma (a systemic autoimmune disease) in some people. Some men

occupationally-exposed to trichloroethylene and other chemicals showed decreases in sex drive, sperm quality, and reproductive hormone levels.

Long-term exposure studies in animals have mainly focused on carcinogenicity and relatively insensitive noncancer end points following oral

exposure; these studies are not helpful in defining noncancer end points in humans following long-term exposure. However, depressed body

weight and evidence of effects on the thymus were reported in one recent study of mice exposed to trichloroethylene via their mothers during

gestation and lactation and via the drinking water for up to 12 months thereafter.

There is strong evidence that trichloroethylene can cause kidney cancer in people and some evidence that it causes liver cancer and malignant

lymphoma (a blood cancer). Lifetime exposure to trichloroethylene resulted in increased liver cancer in mice and increased kidney cancer in rats at

relatively high exposure levels. There is some evidence for trichloroethylene-induced testicular cancer and leukemia in rats and lymphomas and

lung tumors in mice.

The Department of Human Health Services (HHS) has classified trichloroethylene as “known to be a human carcinogen” based on sufficient

evidence of carcinogenicity from humans. Similarly, the International Agency for Research on Cancer (IARC) has classified it as “carcinogenic to

humans” and EPA has characterized it as “carcinogenic in humans by all routes of exposure.” These agencies concluded that there were sufficient

evidence from human studies that trichloroethylene exposure can cause kidney cancer in humans. There is also some evidence of an association

between trichloroethylene exposure and non-Hodgkin’s lymphoma in humans.

76년생,

여성 (재

생불량성

빈혈)

Carcinogenicity in mammal is PLAUSIBLE

Halogenated alkene

Hepatotoxicity in mammal is PLAUSIBLE

Halogenated

hydrocarbon

Mutagenicity in vitro in bacterium is

PLAUSIBLE

Halogenated alkene

Nephrotoxicity in mammal is PROBABLE

    Exact example match: trichloroethylene

Skin sensitisation in mammal is NON-

SENSITISER

Trichlorosilane 10025-78-2 Cat. II Cat. 8 Cl[SiH](Cl)Cl

인화성 액체 : 구분1

물반응성 물질 및 혼합물 : 구분1

급성 독성(경구) : 구분4

급성 독성(흡입: 증기) : 구분2

-

Triethyl borate 150-46-9 Cat. VI Cat. 8 CCOB(OCC)OCC 인화성 액체 : 구분2 -

Triethylindium 923-34-2 Cat. VI Cat. 8 CC[In](CC)CC

Pyr. Liq. 1 (100%)

Skin Corr. 1B (97.44%)

자료없음 -

Trifluoro methane 75-46-7 Cat. VI Cat. 7 FC(F)F 고압가스 : 액화가스 -

Trifluoro(tetrahydrofuran)boron 462-34-0 Cat. VI Cat. 8 FB(F)F.C1CCOC1 자료없음 -

AOP_200 Estrogen receptor activation leading to breast cancer Trimellitic anhydride 552-30-7 Cat. III Cat. 7

Chemicals ← Organic Chemicals

← Anhydrides ← Phthalic

Anhydrides ← trimellitic

anhydride

OC(=O)c1ccc2C(=O)OC(=O)c

2c1

arene

benzene ring

acyl anhydride

carbonyl

carboxylic acid

arene : Genotoxic carcinogenicity,

mutagenicity, Reactive, unstable, toxic,

Idiosyncratic toxicity

carbonyl : Skin sensitization, Genotoxic

carcinogenicity, mutagenicity, Non-

genotoxic carcinogenicity, Acute Aquatic

Toxicity, Potential electrophilic agents

carboxylic acid : Genotoxic carcinogenicity,

mutagenicity, Acute Aquatic Toxicity,

Idiosyncratic toxicity, Reactive, unstable,

toxic

IL4

IFNG

IL10

CCL6

CCR4

CD83

GZMB

IL13

ACOD1

ACOT7

https://www.proteinatlas.org/ENSG00000113520-IL4

https://www.proteinatlas.org/ENSG00000111537-IFNG

https://www.proteinatlas.org/ENSG00000136634-IL10

https://www.proteinatlas.org/ENSG00000183813-CCR4

https://www.proteinatlas.org/ENSG00000112149-CD83

https://www.proteinatlas.org/ENSG00000100453-GZMB

https://www.proteinatlas.org/ENSG00000169194-IL13

https://www.proteinatlas.org/ENSG00000102794-ACOD1

https://www.proteinatlas.org/ENSG00000097021-ACOT7

blood

bone marrow, lung

lymphoid tissue

blood, lymphoid tissue

bone marrow, lymphoid

tissue

blood

testis

liver, lymphoid tissue

brain

https://www.proteinatlas.org/ENSG00000113520-IL4/tissue

RNA exp_Blood

https://www.proteinatlas.org/ENSG00000113520-IL4/cell

https://www.proteinatlas.org/ENSG00000113520-IL4/pathology

https://www.proteinatlas.org/ENSG00000111537-IFNG/tissue

RNA exp_Lung, Bone marrow & lymphoid tissues, Blood

https://www.proteinatlas.org/ENSG00000111537-IFNG/cell

https://www.proteinatlas.org/ENSG00000111537-IFNG/pathology

https://www.proteinatlas.org/ENSG00000102794-ACOD1/tissue

RNA exp_Liver&gallbladder, Bone marrow&lymphoid tissues

Protein exp_X

https://www.proteinatlas.org/ENSG00000102794-ACOD1/cell

https://www.proteinatlas.org/ENSG00000102794-ACOD1/pathology

https://www.proteinatlas.org/ENSG00000097021-ACOT7/tissue

RNA exp_Brain, Gastrointestinal tract, Kidney&urinary bladder, Male tissues, Female tissues,

Adipose&soft tissues, Bone marrow&lymphoid tissues

https://www.proteinatlas.org/ENSG00000097021-ACOT7/cell

https://www.proteinatlas.org/ENSG00000097021-ACOT7/pathology

1181 Activation, Estrogen receptor

http://ctdbase.org/detail.go?type=chem&acc=C015559&view=ixn

1182 Increase, Cell Proliferation (Epithelial Cells)

1183 Decreased, Apoptosis (Epithelial Cells)

177 N/A, Mitochondrial dysfunction 1

1088 Increased, Oxidative Stress

1187 Increased, ER binding to DNA (classical pathway)

1188 Increased, ER binding to T.F. to DNA (non-classical pathway)

1189 Increased, Proliferation (Endothelial cells)

1190 Increased, Migration (Endothelial Cells)

1191 Increased, Non-genomic signaling

1192 Increased, Ductal Hyperplasia

1194 Increase, DNA damage

1195 modulation, Extracellular Matrix Composition

1196 Increased, Invasion

1197 Activation, Fibroblasts

1198 Activation, Macrophages

1213 Increased, Angiogenesis

1239 Altered, Gene Expression

1240 Altered, Protein Production

1241 Increased, Motility

1242 Increased, Second Messenger Production

1193 N/A, Breast Cancer

Dermatitis, Allergic Contact | Respiratory Hypersensitivity

Dermatitis, Contact

Dermatitis, Irritant | Drug Eruptions | Respiratory Hypersensitivity

Drug Hypersensitivity

Apnea

Respiratory Hypersensitivity

Erythema

Bronchial Hyperreactivity

Asthma

심한 눈 손상성/눈 자극성 : 구분1

호흡기 과민성 : 구분1

피부 과민성 : 구분1

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

Hemolytic anemia

Asthma

Toxic Pneumonitis

Fibrogenic

Asthma, occupationaal

Hemolytic anemia, acute

TMA HP

https://aopwiki.org/system/dragonfly/production/2016/11/29/11dAop-200.jpg sAOP\552-30-7.jpg

irritation eyes,

skin, nose,

respiratory

system;

pulmonary

edema, resp

sensitization;

rhinitis,

asthma, cough,

wheezing,

dyspnea

(breathing

difficulty),

malaise (vague

feeling of

discomfort),

fever, muscle

aches, sneezing

Chapman VL, et al. Evaluation of 5-methylcytosine and 5-hydroxymethylcytosine as potential biomarkers

for characterisation of chemical allergens. Toxicology. 2016 Jan 18;340:17-26.

Cottrez F, et al. SENS-IS, a 3D reconstituted epidermis based model for quantifying chemical sensitization

potency: Reproducibility and predictivity results from an inter-laboratory study. Toxicol In Vitro. 2016

Apr;32:248-60.

Cottrez F, et al. Genes specifically modulated in sensitized skins allow the detection of sensitizers in a

reconstructed human skin model. Development of the SENS-IS assay. Toxicol In Vitro. 2015 Jun;29(4):787-

802.

El Ali Z, et al. Allergic skin inflammation induced by chemical sensitizers is controlled by the transcription

factor Nrf2. Toxicol Sci. 2013 Jul;134(1):39-48.

Goutet M, et al. Identification of contact and respiratory sensitizers according to IL-4 receptor α

expression and IL-2 production. Toxicol Appl Pharmacol. 2012 Apr 15;260(2):95-104.

Fukuyama T, et al. Prior exposure to immunosuppressive organophosphorus or organochlorine

compounds aggravates the T(H)1- and T(H)2-type allergy caused by topical sensitization to 2,4-

dinitrochlorobenzene and trimellitic anhydride. J Immunotoxicol. 2011 Jun;8(2):170-82.

Kuper CF, et al. Oxazolone (OXA) is a respiratory allergen in Brown Norway rats. Toxicology. 2011 Nov

28;290(1):59-68.

Fukuyama T, et al. A method for measuring mouse respiratory allergic reaction to low-dose chemical

exposure to allergens: an environmental chemical of uncertain allergenicity, a typical contact allergen and

a non-sensitizing irritant. Toxicol Lett. 2010 May 19;195(1):35-43.

Boverhof DR, et al. Evaluation of a toxicogenomic approach to the local lymph node assay (LLNA). Toxicol

Sci. 2009 Feb;107(2):427-39.

Henjakovic M, et al. Ex vivo lung function measurements in precision-cut lung slices (PCLS) from chemical

allergen-sensitized mice represent a suitable alternative to in vivo studies. Toxicol Sci. 2008

Dec;106(2):444-53.

Dermatitis, Allergic Contact | Respiratory Hypersensitivity

Dermatitis, Contact

Dermatitis, Irritant | Drug Eruptions | Respiratory Hypersensitivity

Drug Hypersensitivity

Apnea

Respiratory Hypersensitivity

Erythema

Bronchial Hyperreactivity

Asthma

Derek &

Vitic\Der

ek_552-

30-

7_Trimelli

tic

anhydride.

pdf

Irritation (of the eye) in mammal is PLAUSIBLE

Acid anhydride

Irritation (of the skin) in mammal is PLAUSIBLE

Acid anhydride

Mutagenicity in vitro in bacterium is INACTIVE

Respiratory sensitisation in mammal is

PLAUSIBLE

Cyclic acid anhydride

Skin sensitisation in mammal is PROBABLE

azlactone or analogue

benzenetricarboxylic anhydride

Trimethyl borate 121-43-7 Cat. II Cat. 7 COB(OC)OC

인화성 액체 : 구분2

급성 독성(경피) : 구분4

심한 눈 손상성/눈 자극성 : 구분2

-

AOP_60 NR1I2 (Pregnane X Receptor, PXR) activation leading to hepatic

steatosis
Trimethyl phosphate 512-56-1 Cat. II Cat. 8

웨이퍼 가공라인

CVD

Chemicals ← Organic Chemicals

← Organophosphorus

Compounds ←

Organophosphates ← trimethyl

phosphate

COP(=O)(OC)OC phosphate triester

245 Activation, PXR/SXR

R02590   CTP:choline-phosphate cytidylyltransferase; CTP + N-Trimethyl-2-

aminoethylphosphonate <=> Diphosphate + CMP-N-trimethyl-2-aminoethylphosphonate

R05179   S-adenosyl-L-methionine:[RbcL]-L-lysine N6-methyltransferase; 3 S-Adenosyl-L-

methionine + [Ribulose-1,5-bisphosphate carboxylase]-L-lysine + H+ <=> 3 S-Adenosyl-

L-homocysteine + [Ribulose-1,5-bisphosphate carboxylase]-N6,N6,N6-trimethyl-L-lysine

R07228   acetyl-phosphate trimethylamine:thioredoxin disulfide oxidoreductase(N,N,N-

trimethylglycine-forming); Acetyl phosphate + Trimethylamine + Thioredoxin disulfide +

H2O <=> Betaine + Orthophosphate + Thioredoxin

R10003   [(1R)-2,2,3-trimethyl-5-oxocyclopent-3-enyl]acetate:CoA ligase (AMP-forming);

[(1R)-2,2,3-Trimethyl-5-oxocyclopent-3-enyl]acetate + ATP + CoA <=> AMP +

Diphosphate + [(1R)-2,2,3-Trimethyl-5-oxocyclopent-3-enyl]acetyl-CoA

471 Inhibition, FoxA2 Inhibition, FoxA2

179 Decreased, Mitochondrial fatty acid beta-oxidation

472 Down Regulation, CPT1A

474 Down Regulation, HMGCS2

462 Up Regulation, SCD-1

54 Up Regulation, CD36

465 Increased, FA Influx

477 Decreased, Ketogenesis

454 Increased, Triglyceride formation

327 Accumulation, Fatty acid

459 Increased, Liver Steatosis

급성 독성(경구) : 구분4

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

생식세포 변이원성 : 구분2

생식독성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(반복 노출) : 구분2

sAOP\512-56-1.jpg

Derek &

Vitic\Der

ek_512-

56-

1_Trimeth

yl

phosphat

e.pdf

Cholinesterase inhibition in mammal is

PLAUSIBLE

Organophosphorus

ester

Hepatotoxicity in mammal is PLAUSIBLE

Organophosphorus di-

or tri-ester

Mutagenicity in vitro in bacterium is INACTIVE

Skin sensitisation in mammal is PLAUSIBLE

Alkyl ester of

phosphoric or phosphonic acid

Trimethylaluminum 75-24-1 Cat. III Cat. 8 C[Al](C)C

자연발화성 액체 : 구분1

물반응성 물질 및 혼합물 : 구분1

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

Trimethylborane 593-90-8 Cat. VI Cat. 8 CB(C)C

Flam. Gas 1 (53.12%)

Pyr. Sol. 1 (34.38%)

Press. Gas (Liq.) (83.59%)

Skin Corr. 1B (100%)

자료없음 -

Trimethylgallium 1445-79-0 Cat. VI Cat. 8 C[Ga](C)C
자연발화성 액체 : 구분1

자기발열성 물질 및 혼합물 : 구분1
-

Trimethylindium 3385-78-2 Cat. VI Cat. 8 C[In](C)C

Pyr. Sol. 1 (100%)

Water-react. 1 (43.98%)

Water-react. 2 (22.89%)

Skin Corr. 1B (100%)

Eye Dam. 1 (57.23%)

자료없음 -

Tungsten 7440-33-7 Cat. VI Cat. 7 [W] 인화성 고체 : 구분1 -

Riffo-Campos AL, et al. epigenetics of metal exposure and subclinical atherosclerosis in middle aged

men: pilot results from the Aragon Workers Health Study. Philos Trans R Soc Lond B Biol Sci. 2018 Jun

5;373(1748).

Shao W, et al. Association between level of urinary trace heavy metals and obesity among children aged

6-19 years: NHANES 1999-2011. Environ Sci Pollut Res Int. 2017 Apr;24(12):11573-11581.

Liu B, et al. Association of urinary metals levels with type 2 diabetes risk in coke oven workers. Environ

Pollut. 2016 Mar;210:1-8.

Menke A, et al. Metals in Urine and Diabetes in U.S. Adults. Diabetes. 2016 Jan;65(1):164-71.

Bolt AM, et al. Tungsten targets the tumor microenvironment to enhance breast cancer metastasis. Toxicol

Sci. 2015 Jan;143(1):165-77.

Feng W, et al. Association of urinary metal profiles with altered glucose levels and diabetes risk: a

population-based study in China. PLoS One. 2015;10(4):e0123742.

Rotter I, et al. Relationship between the concentrations of heavy metals and bioelements in aging men

with metabolic syndrome. Int J Environ Res Public Health. 2015 Apr 10;12(4):3944-61.

Whitehead TP, et al. Dust metal loadings and the risk of childhood acute lymphoblastic leukemia. J Expo

Sci Environ Epidemiol. 2015;25(6):593-8.

Manduca P, et al. Specific association of teratogen and toxicant metals in hair of newborns with

congenital birth defects or developmentally premature birth in a cohort of couples with documented

parental exposure to military attacks: observational study at Al Shifa Hospital, Gaza, Palestine. Int J

Environ Res Public Health. 2014 May 14;11(5):5208-23.

Roedel EQ, et al. Pulmonary toxicity after exposure to military-relevant heavy metal tungsten alloy

particles. Toxicol Appl Pharmacol. 2012 Feb 15;259(1):74-86.

Schuster BE, et al. In vivo corrosion, tumor outcome, and microarray gene expression for two types of

muscle-implanted tungsten alloys. Toxicol Appl Pharmacol. 2012 Nov 15;265(1):128-38.

Sheppard PR, et al. Comparison of size and geography of airborne tungsten particles in Fallon, Nevada,

Carotid Intimal Medial Thickness 1

Obesity

Diabetes Mellitus, Type 2 | Hyperglycemia

Diabetes Mellitus | Insulin Resistance

Breast Neoplasms | Neoplasm Metastasis

Glucose Intolerance

Hypertension | Metabolic Syndrome | Obesity | Overweight

Precursor Cell Lymphoblastic Leukemia-Lymphoma

Congenital Abnormalities | Premature Birth

Pneumonia

Rhabdomyosarcoma

Leukemia

Atherosclerosis

Polycythemia

Airway Obstruction | Edema

Proteinuria

Brain Injuries | Reperfusion Injury

Tungsten compounds have caused breathing problems and changed behavior in some animals given very large amounts of tungsten compounds, but you

are not likely to be exposed to amounts of tungsten in the air you breathe or the food or water you take into your body that would be large enough to

cause similar effects. If you are a worker who has inhaled tungsten heavy metal dust, your exposure would help determine if health effects similar to those

seen in animals might occur.

Tungsten hexafluoride 7783-82-6 Cat. II Cat. 8 F[W](F)(F)(F)(F)F

고압가스 : 액화가스

피부 부식성/피부 자극성 : 구분1

심한 눈 손상성/눈 자극성 : 구분1

-

Vinyltrimethylsilane 754-05-2 Cat. VI Cat. 8 C[Si](C)(C)C=C

Flam. Liq. 2 (100%)

Acute Tox. 4 (55.71%)

Skin Irrit. 2 (64.29%)

Eye Irrit. 2A (64.29%)

STOT SE 3 (61.43%)

자료없음 -

Xylene 1330-20-7 Cat. III Cat. 2 [*]C.Cc1ccccc1

R02550   toluene, ferredoxin:oxygen oxidoreductase (methyl-hydroxylating);

toluene/o-xylene monooxygenase; Benzyl alcohol + 2 Oxidized ferredoxin + H2O

<=> Toluene + Oxygen + 2 Reduced ferredoxin + 2 H+

R05288   p-xylene, ferredoxin:oxygen oxidoreductase (methyl-hydroxylating); p-

Xylene + Oxygen + 2 Reduced ferredoxin + 2 H+ <=> 4-Methylbenzyl alcohol + 2

Oxidized ferredoxin + H2O

R05442   o-Xylene, ferredoxin:oxygen oxidoreductase (methyl-hydroxylating); o-

Xylene + Oxygen + 2 Reduced ferredoxin + 2 H+ <=> 2-Methylbenzyl alcohol + 2

Oxidized ferredoxin + H2O

R05443   m-xylene, ferredoxin:oxygen oxidoreductase (methyl-hydroxylating); m-

Xylene + Oxygen + 2 Reduced ferredoxin + 2 H+ <=> 3-Methylbenzyl alcohol + 2

Oxidized ferredoxin + H2O

Sleep Apnea, Obstructive

Dermatitis, Allergic Contact

Lung Diseases

인화성 액체 : 구분3

피부 부식성/피부 자극성 : 구분2

심한 눈 손상성/눈 자극성 : 구분2

특정표적장기 독성(1회 노출) : 구분3(호흡기계 자

극)

특정표적장기 독성(1회 노출) : 구분3(마취작용)

흡인 유해성 : 구분1

160 Ionotropic gamma-aminobutyric acid

receptor activation mediated

neurotransmission inhibition leading to

mortality

MIE 762 Activation, ionotropic GABA

Receptor chloride channel

KE 1012 Increased, Inhibitory postsynaptic

potential

KE 1014 Induction, Somatic muscle

paralysis

KE 761 Increased, Chloride conductance

KE 1015 Increased, Neuronal synaptic

inhibition

KE 1016 Inhibition, Feeding

AO 351 Increased Mortality

84년생, 여성 (다발성경화증) -

- 삼성전자(기

흥)_반도체

- CMP, 세정,

Metal, 포토,

CVD, 식각, 검

사/오퍼레이터

Liao Y, et al. d-Glucuronolactone attenuates para-xylene-induced defects in neuronal development and

plasticity in Xenopus tectum in vivo. Toxicology. 2020 Jan 30;430:152341.

Shin N, et al. Assessing effects of germline exposure to environmental toxicants by high-throughput

screening in C. elegans. PLoS Genet. 2019 Feb;15(2):e1007975.

Kponee KZ, et al. Elevated Indoor Volatile Organic Compound Exposure in the Niger Delta Region of

Nigeria. Int J Environ Res Public Health. 2018 Sep 6;15(9).

Yousefian F, et al. Long-term exposure to ambient air pollution and autism spectrum disorder in children:

A case-control study in Tehran, Iran. Sci Total Environ. 2018 Dec 1;643:1216-1222.

Aoki T, et al. Editor''s Highlight: Prospective Analyses of Volatile Organic Compounds in Obstructive

Sleep Apnea Patients. Toxicol Sci. 2017 Apr 1;156(2):362-374.

Cicalese L, et al. Hazardous air pollutants and primary liver cancer in Texas. PLoS One.
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Short-term exposure of people to high levels of xylene can cause irritation of the skin, eyes, nose, and throat; difficulty in breathing; impaired

function of the lungs; delayed response to a visual stimulus; impaired memory; stomach discomfort; and possible changes in the liver and kidneys.

Both short- and long-term exposure to high concentrations of xylene can also cause a number of effects on the nervous system, such as

headaches, lack of muscle coordination, dizziness, confusion, and changes in one's sense of balance. Some people exposed to very high levels of

xylene for a short period of time have died. Most of the information on health effects in humans exposed for long periods of time is from studies

of workers employed in industries that make or use xylene. Those workers were exposed to levels of xylene in air far greater than the levels

normally encountered by the general population. Many of the effects seen after their exposure to xylene could have been caused by exposure to

other chemicals that were in the air with xylene.

Results of studies in animals indicate that large amounts of xylene can cause changes in the liver and harmful effects on the kidneys, lungs, heart,

and nervous system. Short-term exposure to very high concentrations of xylene causes death in animals, as well as muscular spasms,

incoordination, hearing loss, changes in behavior, changes in organ weights, and changes in enzyme activity. Animals that were exposed to xylene

on their skin had irritation and inflammation of the skin. Long-term exposure of animals to low concentrations of xylene has not been well

studied, but there is some information that long-term exposure of animals can cause harmful effects on the kidney (with oral exposure) or on the

nervous system (with inhalation exposure).

Information from animal studies is not adequate to determine whether or not xylene causes cancer in humans. Both the International Agency for

Research on Cancer (IARC) and EPA have found that there is insufficient information to determine whether or not xylene is carcinogenic and

consider xylene not classifiable as to its human carcinogenicity.
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