Supplementary Table 1: Guideline values for risk assessment of BaP from various subnational, national and international agencies.

Agency Category Value |Method Basis for value
pg/L
WHO (2003) Health-based 0.7 |Oral carcinogenicity in mice using two-stage mutation Oral cancer in mice
guideline model. Neal and Rigdon (1967) forestomach tumors
Cal/EPA (2010) |Public health goal 0.007 [Time to tumor model to obtain a lower-bound estimate of  [Incidence of oral cavity or
dose associated with 10% increased incidence of tumors. forestomach tumors in female mice
Assumed a linear dose—response relationship at low doses. |(Kroese et al., 2001)
Increased potency factor by 1.7 to correct for early-life
exposure. Exposure of 0.052 L/kg bw per day of water (an
age-adjusted upper 95th percentile of drinking water
consumption for age range for cancer potency correction).
q* Cancer potency 1.7 (mg/kg bw per day)—1 [2.9 (mg/kg
bw per day)—1 when corrected for early-life exposure]
Cal/EPA (2010)  |Health protective 4 |LOAEL of 5 mg/kg bw per day from subchronic study. Renal toxicity (Knuckles et al., 2001)
level Uncertainty factor of 3000 and RSC of 0.1 and drinking
water ingestion of 0.044 L/kg bw per day.
U.S. EPA (1994; |Maximum 0.2 |Used Neal and Rigdon (1967) and Rabstein (1973); both Reproductive difficulties; increased
2007) Currently |contaminant level incidence of mouse forestomach tumors from feeding study |risk of cancer (stomach)
under review
NHMRC (2004) |Health-based 0.01 |Based on limit of detection, which is slightly less than value [Mouse tumors
guideline derived using a risk assessment from WHO (2003) using
Neal and Rigdon (1967).
Health Canada Health-based 0.01 |Increased stomach tumors in Neal and Rigdon (1967) Mouse stomach tumors

(1988, reaftirmed
in 2005)

guideline

feeding study in mice. Used surface area correction and
robust linear extrapolation model to estimate lifetime risk
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Supplementary Table 2: All epidemiology studies evaluated.

Study. Case-control/cohort Exposure route N Endpoint BaP concentration Outcome Duration of exposure  Association with BaP
Inhalation
Arif etal. (2006) Case-control Cigarette smoking (comparison of 50 Highly Tipophilic DNA Unknown DNA adducts are present, but__ Chronic Negative
human tissues from cancer patients) adducts are not related to PAHs or BaP
Armstrong etal. (1986)  Case-control Inhalation among aluminum 85 cases and 255 Bladder cancer | g’ 2.3% increase in bladder cancer Chronic Positive
smelter workers referents
Armstrong etal. (1994) 1) Case cohort; 2) Subcohort _ Inhalation in aluminum production 1) 338 Lung cancer mortality 1) cumulative < 10, 10-99, 1) Smoking-adjusted rate ratio > I year between 1950 and_Positive
plant 2) 1138 100-199,200-299,>300 100, 1.48,2.23,2.10, 1.87; 1979
oo ficance not reported
Armstrong and Thériault  Cohort From compensation claims from _ Not reported Lung cancer 1) 100 ug/m’ 1) probability of causation over Chronic Positive
(1996) lung cancer patients exposed to . 50%: 2) probability of causation
coal tar pitch volatiles 2)342.2 pg/m’/ 190.1 pg/m®  gver 50% first achieved and
(occupational exposure) according to the upper 95%
confidence limit
Armstrong and Gibbs Cohort Inhalation from aluminum smelters 16 431 Lung cancer 100 pg/m’ BaP-years of Relative risk = 1.35 (95% CI__ at least | year of Positive
(2009) in Quebec 1.22-1.51) y
Bartsch et al. (1998) Case-control Lung cancer patients vs. controls  N/A BPDE DNA adducts (also  Unknown CYPIAT mutation increases _chronic Positive
PAH DNA adduct) BPDE-DNA adducts
Burstyn et al. (2005) Cohort Inhalation in asphalt workers across 12 367 males _ Ischemic heart disease Highest exposure group was _ Significant trend with dose and_ Minimum of one work _ Positive
Europe mortality 273+ ng/m' and 2013+ ng/m’  Cumulative exposure; 1.64 season
for cumulative exposure relative ratio for average
exposure and 1.58 in the
cumulative exposure
Cross etal. (2010) Cohort Meat and meat component intake _ Not reported Esophageal and gastric cancer Increased risk estimated for  No relation for BaP; increased Chronic Negative
as well as meat cooking by- each additional 10 ng/d BaP  cancer risk was observed for
products meat
De Flora et al. (1993) Cohort Smoking 39 for adducts and BPDE DNA adductsand  Not defined Not significant for MN; Not defined Positive
31 for MN micronuclei (MN not specific however, BPDE DNA adducts
to BaP) were significant according to
number of cigarettes smoked
per day
De Stefani et al. (2009)  Case-control Tntake of meat and meat mutagens 846 cases and 846 Lung cancer 1) less than 26.9 ng/g; 2) BaP significantly associated  Chronic Positive
controls 27.0-42.1 ng/g; 3)42.2-51.8  with risk of lung cancer. 1) OD
ng/g; 4) 1.9+ nglg = 1.0:2)OD = 1.10;3) OD =
1.49:4) OD = 2.08
Engholm etal. (1996) Cohort Residents of Copenhagen in 927470 menand Lung cancer Up o 10 ngim’ Region had very small effect,  Chronic Tnconclusive
comparison with those living in 486 130 women and role of BaP is unclear
rural areas
Friesen et al. (2007) Cohort Inhalation at aluminum smelter 6423 males Bladder and lung cancer 7.63-122.0 ng/m’ year BaP (and benzene-soluble More than 3 years of work _ Positive
incidence, mortality due to material) were strongly experience
myocardial infarction associated with bladder cancer
and lung cancer, but modestly
associated with myocardial
infarction
Friesen et al. (2009) Cohort Tnhalation at aluminum smelter 4316 male smelter Mortality and cancer incidence Unknown Marginal significance of trend _Chronic Tnconclusive
workers for BaP (also inhalable dust and
fluoride exposure)
Gu et al. (2008) Case-control Smoking 203 cases and 198 BPDE-induced 9p21 Not defined Increased in individuals with _ Not defined Positive
controls aberrations in cultured cancer relative to control; BPDE
peripheral blood lymphocytes 9p21 aberrations significantly
(bladder cancer) associated with bladder cancer
(OR =5.29,95% CI =
3.26-8.59)
Gustavsson et al. (1995)  Cohort Inhalation in Swedish graphite 901 Mortality and cancer incidence In the highest exposure group, No excess risk of death from _ Average of 10.8 years Negative
electrode plant cumulative exposure was 33 cancer
ug BaP/m’-years, mean
exposure time was 10.8 years
and average exposure level
Haugen et al. (1986) Cohort Tnhalation in coke oven workers  Not reported BPDE DNA adducts in 73 g/’ on collected One third of the workers had _ Chronic Positive
Iymphocytes particulate matter detectable BPDE-DNA adducts
He etal. (1991) Case-control Tndoor smoky coal exposure 110 cases and 426 Lung cancer mortality 35.60-248.50 ug/ 100 ' Strong association between BaP_Chronic Positive
controls exposure and lung cancer
mortality
Hemminki et al. (1990)  Cohort Tnhalation in coke workers 91 Aromatic DNAGIdUEts 55 00 yg/m’ Significant in battery workers in Current job considered. _ Positive
white blood cells comparison with other jobs;
significant in nonbattery
workers compared with
countryside controls
Tzzotti et al. (1991) Case-control Cigarette smoking 39 BPDE DNA adducts Unknown No adducts were detected in_ Chronic Positive
samples from nonsmokers or ex-
smokers, whereas 84.6% of
samples from current smokers
exhibited typical fluorescence
peaks
Jeng etal. (2011) Cross-sectional Tnhalation in coke workers 1000 TgA, IgE levels (only endpoint Mean concentrations of TgA and IgE correlated strongly At least | year of Positive
relevant to BaP): other 1603.06 g/ in top-oven  With BaP exposure; MDA was _ employment
endpoints for all PAHs workers (considered high- _ Significantly increased, but not 8
included malondialdehyde oy o0 e oroup in this study)  OH-9G
(MDA) and 8-OHdG |
and 62.47 ng/m’ in side-oven
workers (considered low-
Junior et al. (1994) Cohort Males working in steel foundries 206 BPDE adducts to hemoglobin _ Assessed by personal air "Air concentrations of BaP not _ Current job considered _ Negative
sampling devices; precise air associated with levels
not reported
Knox et al. (2005) Cohort Home address relative (o hotspots 22 258 cancer- _ Cancer mortality Not defined Excess risk of cancer-related  Chronic Positive
for chemical exposure related deaths death within 0.3 km of hotspots
before age of 16 for BaP (and many other
chemicals including PM,,
henzens and carhon manavide)
Lavoué et al. (2007); Gibbs Cohort Tnhalation in workers from Part1) 28910 All cancer incidence and 0.01-68.08 pg/m’ Part 1) looked at exposure; Part_Chronic Positive
and Sevigny (2007a); and aluminum smelters in Quebec  jobs; Part 2) 5977 mortality 2) causes of death before 1951
Gibbs and Sevigny (2007b) workers; Part 3) significant for bladder cancer,
(four-part study) 9726 workers; COPD, cancers of stomach,
Part 4) 5977 digestive system (unspecified),
workers rectum and rectosigmoid,
pancreas and larynx,
Alzheimer's disease,
cerebrovascular disease; Part 3)
cause of death after 1951
significant for COPD and
respiratory cancer (also
esophagus, rectum and
rectosigmoid junction, pancreas,
larynx, lung, non-Hodgkin's
Iymphoma, cerebrovascular
disease and asthma; Part 4)
overall cancer incidence
significant lung and bladder
cancer (BaP specific); laryngeal
and buceal cavity cancer also
increased with BaP exposure
Mumford et al., 1993 Cohort Coal or wood smoke during 9 Xuan Wei DNA adducts in peripheral 19 55 oo ooy More DNA adducts were At home throughout Positive
cooking or heating vs. women  women with blood and cord blood white y reported in exposed women but  lifetime.
using natural gas in Beijing chimney; 9 Xuan blood cells and placental tissue and 3.24 pg/m” for wood significance is not reported.
Wei women
without chimney;
9 Beijing controls
Mori, 2002 Cohort Inhalation in graphite electrode 332 male Mortality, all causes Unknown Increased mortality due to lung More than 5 years. Tnconclusive
factory; exposure to coal tarand  employees cancer (SMR=2.62, compared to

coal tar pitch volatiles

2.35 in general population),
Iymphatic and haematopoietic
cancers (SMR=3.46). Relative

of BaP unknown.

Nadon et al. (1995)

Case-control

‘Cancer patients vs. controls in
Montreal area

3730 cancer
patients and 533
controls

14 types of cancer (esophagus,
stomach, colon, rectum,
pancreas, lung (+ oat cell,
squamous cell and
adenocarcinoma), prostate,
bladder, kidney, melanoma of
skin and non-Hodgkin's
Iymphoma

Unknown (only estimated as
low, medium and high
according to questionnaire)

Increased cancer cases for
stomach, pancreas and prostate;
increased lung cancer risk
observed in nonsmokers and
light smokers only

Chronic

Positive




Niuetal. (2011) Cohort Tnhalation in coke oven workers 176 coke oven  Emotional and cognitive Mean concentrations of BaP _1-OH-Py levels increased; Chronic Positive
workersand 48 function; concentrations of  were 19.5, 185.9 and 1623.5  learning and memory decreased;
warehouse monomine and amino acid ot the bottom, side and  SONCentrations of i
controls. neuroraNStiers; Urinary 1o ihe coke even, norepinephrine decreased;
levels of 1 y for for Acetylcholine esterase activity
exposure assessment ’ N decreased; overall, the study
controls was 10.2 ng/m shows that exposure to BaP may
reduce neurobehavioral function
and neurotransmitter levels
Ovrebo et al. (1995) Cohort Tnhalation in coke workers 13/~ for control,  Anti-BPDE-DNA adducts and_high=top side workers, Anti-BPDE-DNA adducts did _ Chronic Negative
23/17 forlow,  hydroxyethylvaline medium=side workers, not correlate urinary marker of
26/18 for medium hemoglobin adducts; urinary 1- low=maintenance workers  exposure or cumulative
and 18/13 for high hydroxypyrene as a measure of exposure; nonsignificant
exposure workers  exposure increase was observed for
(January/June) hydroxyethylvaline—
hemoglobin adducts
Pan et al. (1998) Cohort Tnhalation in coke oven workers 25 males Urinary I-hydroxypyrene,  Mean BaP level for each Serum p33 correlated with Chronic Positive
(top, middle and bottom workers, leukocyte aromatic DNA worksite of 3.16 g/’ (top), CUmulative BaP exposure; no
and controls) adducts, serum ps3, | correlation was found for DNA
glutathione S-transferase M1 3-02 ng/m’ (push side), 098 adducts and PAH exposure
(all for PAHs) pg/m’ (coke side), 0.10 pg/m*
(bottom) and 0.01 pg/m’
(control); BaP exposure
information also available for
Pastorelli et al. (1996) Cohort Inhalation of BaP from traffic 53 BaP diol epoxide adducts With [oiiic of 13 ng/m” in high. SIEnincant difference observed Chronic Positive
exhaust hemoglobin taffic arcas for high-traffic exposure in
Perera et al. (1982) Case-control Lung cancer patients (normal 15 DNA adducts Unknown Inconclusive due to small Unknown Tnconclusive

tissue, tumor tissue and blood
samples)

sample size

Perera et al. (1988) Cohort Inhalation in Finnish foundry 35 10 controls DNA adducts in White BI0od [ 11~ 05 g/m'); medium  SIE0cant for cach exposure _ Current job considered  Positive
workers cells " roup
(0.05-0.2 ug/m); high (> 0.2
Perera etal. (1993) Cohort Tnhalation in Finnish foundry a8 HPRT and GPA mutation:  _5 g0 /s Not significant for any endpoint_Current job considered  Negative
workers DNA adducts
Phillips et al. (1988) Cohort Inhalation in Finnish iron foundry 41 Aromatic DNA adductsin > 0.2 (high), 0.05-0.2 ‘Adducts present in 3/4 (high),  Currentjob considered _ Positive
white blood cells (medium) and < 0.05 (low) /10 (medium), 4/18 (low) and
1/9 (controls)
Rojas et al. (1993) Cohort Tnhalation in coke workers 39 exposed, 39 Anti-BPDE-DNA adducts in_ Ranging from <0.15 t0>4 _ ~8 times higher in ‘At least 4-6 months prior _ Positive
(smoking, nonsmoking and controls Iymphocytes/monocytes g’ in year of collection  0¢cupationally exposed to blood collection
controls) individuals
Santella et al. (1993) Cohort Inhalation in workers near orina 48 PAH-DNA adducts in White 5 g0 oy Not significant Chronic Negative
Finnish iron foundry blood cells
Szczeklik etal. (1994)  Cohort nhalation in Polish iron workers 274 (199 coke  Humoral immunity (1£G. IZA. (2 50 g/’ in coke plant | Decreased IgG and IgA in coke  Average of 15 years Positive
oven workers and TgM and IgE concentrations in o o Moot B oven workers indicating
76 cold-tolling  blood) magnitude than in cold-rolling IMMUNOSUppression with BaP
mill workers mill employees exposure
Tas etal. (1994) Cohort Tnhalation in two steel foundries 260 (133 controls BPDE adducts on albumin _ Not clearly defined Significantly higher in workers _Current job considered _ Positive
and one graphite electrode and 127 exposed) relative to controls; significantly
producing plant associated with air BaP levels
Winker et al. (1996) Cohort Inhalation exposure in coke oven 24 Tmmunotoxic effects from Reduced mitogenic response of 6-30 years Positive and Negative

workers (one newer/clean facility
and another with high levels of
PAHs)

blood samples

New facility = 651 ng/m" air;

old facility = 5396 ng/m’

T cells to phytohemagglutinin
impairment of B cell activity;
reduced oxidative burst in
monocytes after stimulation
with E. coli; no effects on
Iymphocytic subpopulations and
immunoglobulin levels in serum

Xu et al. (1996) Nested case—control Tnhalation in Chinese iron steel 610 lung cancer  Lung cancer and stomach < 0.84, 0.85-1.96, 1.97-3.2, Odds ratio of 0.9, 1.7, 1.3, 1.7 More than 15 years Positive
complex cases, 292 cancer cases 32 g’ for each dose category,
stomach cancer respectively; significant trend
cases and 959
controls
Tngestion
Anderson etal. (2005)  Case-control Meat intake and preparation 193 cases and 674 Pancreatic cancer Median 0.3-53.7 ng/day OR - 2.2 (1.2-4.0) Chronic Positive
method controls
Butler et al. (2003) Case—control Meat intake and preparation 701 African Colon cancer Mean BaP levels of 22.5 and_ Significant association observed Chronic Positive
method Americans and 16.7 ng/day for African in African Americans only
957 Caucasians American cases and controls;
41.9 and 35.4 ng/day for
white cases and controls
Cross et al. (2003) Case—control Meat intake 29361 Prostate cancer > 1031.5 ng/day No association between prostate Chronic Negative
cancer and BaP intake
Cross et al. (2006) Case—control Meat intake and preparation 383 controls and_ Non-Hodgkin's lymphoma _ Mean intake of 37.1 ng/day _ No increased risk Chronic Negative
method 458 cases and median intake of 16.8
ng/dat
Ferrucci etal. (2012) Case—control Meat consumption 17072 Distal colon and rectal Unknown Not associated with colon Chronic Positive
adenoma adenoma but significantly
associated with rectal adenoma
(OR = 1.53)
Fuetal. (2011) Case—control Meat and meat-derived mutagen 2386 cases and _ Breast cancer Unknown Intake of red meat may be Chronic Negative
intake 1703 controls associated with breast cancer;
however, this correlation does
not exist for BaP
Gunter et al. (2005) Case—control Meat intake and preparation 628 cases and 689 Colorectal adenoma >0.29-515.2 ng/day 6% increase of large adenoma _ Monitored over the last__ Positive

method controls per 10 ng/day consumption of  year
BaP
Hakami et al. (2008) Case—control Tntake through diet (staple foods 40 cases, 40 Esophageal cancer For bread + rice + water (data_BaP was significantly higher in_ Chronic Tnconclusive
including bread and rice) and water controls from the also presented for each food in cases and controls of the high-
in northern Iran same area and 40 item separately), total daily  risk area, in comparison with
from a low-risk intake was 9.0, 91.4 and 70.6 the low-risk area; BaP may be
region ng/day for cases, controls of  associated with esophageal
the same region and low-risk  cancer
region, respectively
Lam etal. (2009) Case—control Meat intake 2120 controls and_Lung cancer Not well defined Significant association for BaP, Chronic Positive
2101 cases heterocyclic amines and red
meat
Lietal. (2007) Case—control Meat intake and preparation 626 cases and 530 Pancreatic cancer Mean of 69.9 in cases and _ BaP was a significant predictor Chronic Positive
method controls 61.2 in controls. Median of  of pancreatic cancer
423 in cases and 373 in
controls. These differences
were not significant
Sinha et al. (2005a) Case—control BaP intake from meat and other 146 cases and 228 Colorectal adenoma Median 5 ng/day from meat _ Trend is significant for both _ Chronic Positive
foods controls and 73 ng/day from food in  meat and food sources; ORs
controls; median 17 ng/day  from meat were 1.19, 1.71,2.16
from meat and 76 ng/day from and 2.82 and from food were
other foods in cases 2.61,4.21,2.45 and 5.60 for the
second, third, fourth and fifth
quintiles, respectively
Sinha et al. (2005b) Case—control BaP intake from meat and 3696 cases and _ Colorectal adenoma (left-sided 0.8-168.1 ng/day BaP intake associated with Chronic Positive
processed meats 34817 controls ~ descending sigmoid colon and marginal elevation of colorectal
rectum) adenoma risk
Dermal exposure
Scheepers et al. (2009)  Cohort Nurses who apply ointments, 35 nurses Traces of BaP on hands with 33 "o Use of gloves decreased Chronic Positive
containing coal tar and without gloves and 1- ¢ © absorption of BaP by 51.5%.
hydroxypyrene urinary Use of suggested protocol
biomarker reduces absorption of BaP by
more than 57%.
Human cells
Rojas et al. (2004) Smoking 22 normal BaP BPDE-N2-dG (adducts) Unknown ‘Adducts were significantly more Positive
bronchial elevated in smokers and in

epithelial cells
compared with
lung parenchyma
in smokers and
nonsmokers with
lung cancer

bronchial epithelium in
comparison with parenchyma




Supplementary Table 3: All rodent and in vitro studies evaluated

Reference [Health effect Exposure (acute < | _|Route of exposure| Test material (vehicle, control group, doses, est limit, duration of exposure, | Test animals (specics, | Clinical observations, necropsy, histopathology, KEY ENDPOINT [Key events (known or — [Findings (MOAs, LD,,, |Quality of
category month, subchronic | (Inhalation, oral,  [dose selection rationale [range-finding study]. purity, sability) strain, sex, number, age, speculated) NOAEL/LOAEL, p-valu,[study
(reproductive toxicity, | 1=3 months, chronic ~|intraperitoneal) acclimation, weight, relative toxicity (strengths and
developmental >3 months) environmental conditions,
Itoxicity, diet, water) use appropriate
carcinogenicity, statistics?)
mutagenicity, etc.)
[Notes
C finc. hieart rate, bw, cardiac Tarkers, atrial natruretic peptide, bram Thc. gene expression of cyps Tal, TbT.2eT 414 [MO. Sty tost weak Sigle dose |
| Aboutabl et al. (2009) [toxicity Acute iip. injection 20 mg BaP/kg bwiday for 7 days vs. corn oil control SD rats n=6 adults nc. DHETS,EETS, 20-HETE, towl EETs with inhibitors only 1 dose tested Weakness in__[MOA
TCardiovascular e BaP e B day Tor 7 days va- Gom ol comtrol Witk & wiThouT oTubIE inc. heart rate, bw, cardiac hypertrophic markers, atrial natriuretic peptide, brain Thc. gene expression of cyps Tal.TbT.2eT 47, [MOA: continued role of Sigle dos |
| Aboutabl et al. (2011) Jtoxicity Acute iip. injection h dmlnsc enzyme inhibitor (14,15 DHET: 14,15-EET) SD fat -4 aduts DHET, FETS, 20-HETE: ot EETs efects blocked by libitor) shed: CypdSOsin only 1 dose tested weak MOA
arfson and White [Cardiovascular 2 bw in com of ours prior o phenobarbitoT; male new zealai W ST aP some how Tacilitates of © by many
1983) oxicity Acute iip. injection ichlsrocthylene o halothane exposure BaP -7, conirol - 20 no No weaknessesnot
cntner and Weber [Cardiovascular T2 days belore dosing, Surgery to mplart B Gevice and Fedieated Witk altered circ: oo pressure. Tnereased rewtrophT ecrartment i Tangs o effect om CV issue Fistology, arerial Sufness, poor study. Tack|nof a good
(2011) oxicity Acute Intranasal midazolam, buprenorphine and isoflurane. Anesthetized with isoflurane. male SD rats n=6/group _|oxidative stress or lund/liver cyplal activity no no
Cardiovascular 10 jum Bal ~150 mg/kg bw in intact mouse. Vehicle = DMSO foi horacic vascuar SMCS
Karyala etal. (2004) _|toxicity Acute Invitro hours from congenic AHR+/+ & [Identified TGFB2 & IGF-1 as potential candidates for an AHR alternative pathway for cells to respond to BaP postulated no
(Matunawa et~ CardiovaseaTar T vitro & Fuman B3P binds AR o Tter
(2009) toxicity Acute intranasal 1 um BaP for 48 hours monocyte/macrophage- __|non stated. More mechanistic study vitamin D3 catabolism by _[no
CTr fovascular 0 & 77 vitro 7 Ttranasal instllation of 00 fig BaP in tricapryTin vehicle under —[Human primary  [CCLT (chemokine involved in in C'V diseases and Tesponse) altered 1 vivo Tung & i vitro by ARD mechanism. Tncreased carly
N'Diaye et al. (2006) Acute intranasal lanesthesia for 24 hours. macrophsges. Mde adult_|and transient i calcium in vitro postulated no
tCardiovascuar uman prim:
N'Diaye et al. (2009) |toxicity Acute In vitro 1 BaP for 1 hour nncropha[.cs mechanism of CCL1 induction via AHR v lipoprotein A postulated no
[Cardiovascular iy TbTGaT—[Pro-miTammatory MOR mvolving TCANT: Caneolae Teading o Tereased VascuTar erdothelal Which may be a critical step Tn
Owens et al. (2008) _toxicity Acute Invitro ABR activation with B-NF (1 wm) for 16 hours then BaP for 24 hours clls (HVEC) of BaP induced AHR dependent metabolism of BaP postulated MOA but not for key studyland exploratory no' usefu\ as
Tﬁr—n—cm < TTM fovascular =3 Primary umbilical mechanistic anistic
al. ( Acute 1 vitro |ABR activation with B-NF (1 um) for 16 hours then BaP for 24 hours cells (HuVEC) Flavonoids can protect against BaP induced | CAM-1 mechanism described in Oesterling et al 2008 postulated MOA but not or ey sudsand exploratory ot usefl a5
W—rn ehanereran Cardtovascuar Vit & 1 vifro: T um BaP 24 hours. Vehicle 77 T vivo: 500 g BaP 24 or 72 hours i = |Primary humar poor reporting [ mechanistic
toxicity Acute intranasal B macrophagos & CST/BIG _[BaP pepresses NPCI. expression via AHR in mactoplages which may contribue to macrophage lipid aceumblation involved in CV disesse, __lposulsted MOA but not for key stud ot useful as
Cardiovascular S-ro0-zm ‘g BaP7kg bw or cor ofl vehicle PD 10, T2, T4 evaluated on PD_|3-20 dams/group. 60-day~_[no effect on maternal or feta] al creased maternal BW, placental toxicity, fetal rupture ant hage of blood vessels in skin, rrhag TOAEL 50
Sanyal and Li 2007) toxicity Acute iip. injection 0 o1d SD ra cranial and brain tissues. no lowestdose but no sats
[Cardiovascular - monh 10 AT and Vav
Sauzeny e al, QO11) Hoiciy Acute iip. inhection BaP 10 m/k; b\». for 24 hous. nockcout e, N=5-7__ | onstitutive AR regularion of a3 proto-oncagene o control cardiovaseular & respiatory functions does notrequire AUR activation by BaP _lpostulzted no
ey-Tlamilton et al.[Cardiovascular Gavage: m me/kg bwiday (5 days/week) Tor 10 weeks n = 5. Food: BaPad |BG strain (high affinity altert Ty and several organs and induced atherosclerosis and to a greater extent than in g impact ot sufficient
(2012) oxicity Chronic Gavage & in food |ty in kel chow (BaP 890 mlmL com o) estimated dose 10 AHR) & B6-D2 stain lowjon gene expreman of the aorta (immune responses. muscle-specific genes) which support a MOA of Jeading to muscle postulated no response Lo be ke:
Penn and Snyder | Cardiovascular im. (pe i injociion rom 4 woeks o gbwor [ male white leg ot sufhcrent oot suferet |
(1988) toxicity |n|eLl\un\ DMSO.n~ 6 chickens plagues in abdominal aortas of all chickens no no be key study _[to be key
Carfovasearar
Sorensen et al. (2003) Jtoxicity tical MOA linking PAH with biological effects. Help with MOA but not useful as key study for BaP assessment
'CTr fovascular POE-/~ malc mice T creased mild Tevel of MOR  vascular CTects of BaP by AHR-mediated induction of MCP-T proposed 1o ot SUFTicient 1o ot Sutficient
Knaapen et al. (2007) Acute Gavage 5 me/kg bw or tricaprylin vehicle, 2 treatments 1 week ay weeks old n=5 lead o incrensed athergencsis. postulated MOA but not for key studylbe key study _|to be key
Sodschalk etal. KCardiovascuar Figh ToE ChoTemorol et Tor 5 days. STHETe il doss o7 g B B R ety 1T Vale T days: imcreasesd BPDE-Dia adductsin aorta. Decreased LD & nereased ADL. Direct and duced DNA darage by ot sullicrent |
(2003) oxicity Acute Gavage or tricaprylin vehicle APOE-/- mice HJP in aorta postulated poor to be key
Cardiovascular
Penn (1990) toxicity Review paper with MOA. dose range in chicken and mice 0.1-40 mg/kg bw
Cordiorascalar
[Ferguson (2009) toxici Review paper with proposed MOA: mutation of SMC genes relevant to CVD leads to recruitment of buildup of foam cell, fatty deposits in vessel wall and then to atherosclerosis
KChtdiovaseuTar male mice: crease mean lesion size in aortic tree and T0ot 60% & 40% and mcreased oxidized Tipids. BaP didn't alter Tipid o
Yang ctal. 2009) _|toxicity Chronic Gavage Olive oil vehicle, 2.5 mg BaP/kg bw/week for 24 weeks LAPOE. -avercxpross SOD lesions i soris ofany ofthe APOE/- plus ovetexpression.Implicate tole of ROS in BaP inducedathcrosclorosis
TCardiovascular Male APOE-- 5 we fincreased plaqu ut Tocation and nu ecte image or apoptosis in plaques. Plasma lipoprotein unchanged. [BaP caused progression of
Curfs etal. 2005) _Jtoxicity Chronic Gavage 5 mg/kg bw or tricaprylin contol 1 time/week for 24 weeks BaP 1-30 control No-20_|Inereased greater than 2-fold T-lympocytes in plaqucs and inerese TGFB Iocal response no and exploratory [not useful as
Cardiovascular e B o HEapryTicontoT THmeTweek Tor 12 weeks (7= Ty or 2% echanisie - [mechanistc |
Curfs etal. 2004) __toxicity Oral weeks (n = 19) Male APOE-/- 5 weeks old.|Adducts formed. BaP didn't iniate plaques but accelerates the progression via a local response postulated no and exploratory [not useful as
amos and Moorthy _[Cardiovascular
(2005) oxicity Review provides MO. but no dose-response data
Nakamura et al [ Acute Oral gavage e 0 2,10 mg/ kg bw (dose selection based on previous study in CD-1 mice) [Male Gelm -/~ Mice Prenatal exposure to BaP from GD7-16 was dose-dependently associated with sign. | testicular and epididymal weights, sperm counts & Data demonstrate an Experiment 1 |Findings
(2012) uctive - —16 (10 dav: (Glutamate Cvsteine Tioase, v«rm\hl»d \snnmh-n\us luhu\st at 10 weeks af ace_Gelm -/- mice had more nronounc Pd :-fhu ts than their Gelm +/+ littermatesIncreased imnortant role of land exneriment Jrelevant ta
Nosc-only {79 e} prchased Trom S CRemieaT Co- St Towr, MO) G pregnant 344 fats th), Bal ol 0 o hetabotites i pasina and COreX over finc, —[PrenaT BaP exposure = [Lower bifth index st 75 [T 1s unclear — [Lengthy ]
Wu et al. (2003) D Acute exposure. 11-21 were exposed to three (ynl.nl amdALR gene nd protein expression was examined in developing pups (post ol d4y~ (PND) 0-30, sometimes, 60) AhR and Cypla increased _|and 100 ug compared to_|how much___|explanation
fackenzic and CD-T female mice; doses: Tower % viable Titter at Table T good |
Angevine (1981)  [D Acute Oral gavage BaP from Aldrich; in 0.2 mL com oil. GD 7-16 0. 10.40. 160 % pregnant, % vialble offsprings. mean litter size, capacity of these animals (treated in utero) later in life. unknown. it owered pup weight for BMD
ARR fesponsive” Straim More abrormalitics Can't do
|Shum etal. (1979) | Acute i.p. injection BaP from Sigma; dissolved in com oil. GD 7 or 10. |CSTBL/6 (responsive to__|I were studied (% stillborn, resorptions, cte). ABR. CSTBL/6 (Ahlbrewmmve |BMD on the
Subcutaneous
Ball (1970) Immune Acute injection Acute (one time) injection of BaP (60 and 120 pg) right after birth induced thymic lymphorma formation (56% incidence vs. 1.5% in controls for 120 ug) while no was observed (hemolysin response of sheep erythrocytes). unlike DMBA (100% thymic lymphoma, about 50% i
nes et al. (1979) [Immune na na This paper looked at of BaP and agents, but not at the properties of BaP. ‘
[ Gengozian
1980) immune Acute ip. injection ip. injection of BaP (100 and 150 mg/ke bw) at middle (11=13 days) or late (15-18) gestational days led to marked (about 50%) of the anti-sheep erythrocyte plaque-forming response shortly after birth in the progeny and persisted later into life. Tumor frequency was 76 for mid-gestation and 64% for late gestation compared with
750 and Gengozian
(1952) mmune Acute iip. injection Mice were exposed during gestational postnatally or as adults (150 mg BaP/kg bw. once). Animals exposed prenatally were more succeptible to & tumor formation compared with those treated postnatally. Supports the idea that immune deficiency influences tumor formation.
Urso and Gengozian
(1984) Immune Acute ip. injection Pregnant mice received 150 mg BaP/ke bw during GD 11-17 by i.p. injection. Progeny were assaved for humoral and cell-mediated immune response at various intervals after birth. Immature offspring (14 weeks) were severely suppressed in their ability to produce antibody-(plaque-) forming cells (PFC) against sheep red blood cells (SRBC
These data show that in utero exposure to the chemical carcinogen BaP alters of needed for competent humoral and cell-mediated functions of the immune apparatus and leads to severe and sustained postnatal of the defense mechanism. The i exhibited, particularly in the T-
Busbee etal. (1984) _[Immune sheep lymph was isolated and used _[A of in vitro and in vivo on sheep orsheep Iymphocytes. Showed that BaP s taken by lipoproteins. “We propose that lipophiic xengbioti compounds nteact with cels of the immune system v lymphatie lioprotein transport of potentally mutagenic. or agents."
Subcutancous mi ‘mice were exposed to 10 daily subcutancous injections of BaP in corn ofl for 14 days (oil, 50, 200 an ‘mg/kg bw). Exposurc of mice
Dean etal. (1983) _ [Immune Acute injection to B(a)P resulted in a reduced number of IzM and I¢G antibody plaque-forming cells
Subcutancous
White etal. (1984) _[Immune Acute injection Female B6C3F mice, injection of 0, 5. 20 or 40 mg BaP/kg bw in com oil. On day 11, all mice received sheep red blood cells (SRBC. i.p.). On day 15 animals were sacrificed. spleens dissociated into single-cell suspension and were accessed for the number of anti-SRBC antibody-forming cells producing IgM. Plaques were cou
[Wojdant and AlTred
(1984) Immune Acute ip. injection C57, C3H and DBA mice, 8 weeks old, were dosed with phy injection to activate splenic and 24, 96 or 216 hours later were treated with BaP (0. 2.5. 10, 50 m/kg bw BaP single i.p. injection in oil). Isolated, T-cell-enriched cell were assaved for AhR hy activity, | possible.
Holladay (1994) Immune Acute pavage n utero exposure to BaP (0. 50, 100, 150 mg/kg bw/day on GD 13-17 by gavage). and offspring were examined at GD 18. Thymic atrophy. cellular depletion (e.g. CD4+8+ fetal So. BaP —» thymic inhibits process, fetal liver including cells with ic subpopulations. Da
Odd |
Urso (2008) Immune Acute ip. injection Pregnant dams of C3H/Anf mice received 150 ug/kg bw on the 12th day of pregnancy by i.p. injection. On day 18, dams were killed and fetuses were removed. Livers were removed and processed (adherent B cells and others?] and non-adherent cells [T cells] were collected). Then. splenic responder (R) and stin|experiment,
[ATTan and Shert 3
(2010) immune in vitro cells Peripheral blood cells (PBMC) were prepared from individual blood donors, depleted of T cells and stained with FITC-labeled CD2-specific antibody and purified (B cells). Plasma cell generation: B cells were plated in irradiated CD40L-transfected L cells. After 4 days of coculture, B cells were harvested and seedREVIEW IN
Fischer etal. (2011) _[Immune S oral Wistar rats, 9-13 weeks old, were fed daily with 150 mg/kg bw for 30 days. Bone marrow and spleen cell numbers were reduced in BaP-treated samples (~70% and 45% reduction, . This is just one of the Also did some in vitro (cell culture)
subcutancous Not very
Smith (2010) Immune injection Compared several models of delayed using mouse foot pad swelling as endpoint. Female BGCIF1 mice 815 weeks of age were challenged with BaP_in corn oil sc ?) for 14 days at 5. 20 and 40 mg/kg bw. Then, three different antigens were used. and BaP-mediated effect was seen in all three cJinsigtful, just
Urso (2008) mmune Acute ip. injection In this study. C3H mice were injected once with BaP (150 /s bw) at day 12 of pregnancy and progeny lymphoid tissues were excised during gestation (day 18; GD 18) or at 1 or 6 weeks postpartum. The isolated lymphoid cells were analyzed by flow cyi or assessed for function. In BaP-exposed fetuses, thymic T
Davila et al. (1996) _[Immune in vitro human cells Examined the toxic effects of nine different PAHs on human peripheral blood T cell Found that BaP was highly Also showed that (ANF). which functions as both an AR antagonist and an inhibitor of P450 activity, was able to block the effect of BaP. — induct
Allan et al. (2006) _[Immune in vitro human cells The ABR is a ligand-activated factor that mediates by PAHs. Previous studies that activation of mature human B cells upregulates AR expression, suggesting that human B cells are direct PAH targets. To test this hypothesis and to determine the metabolic requirem{Very nice.
o
Galvan et al. (2006) _[Immune Acute iip. injection Four-weck-old CS7BL/6] mice were injected cally with 50 mg BaP/kg bw. Mice were sacrificed 12, 24 and 48 hours after itoneal injection with oil vehicle, BaP and bone marrow cells were purified. BaP treatment decreased the pro/pre B-lymphocytes and did not affect the immature B-lymphocytes or maturddata.
o ToT
Lee and Urso (2007) _|Immune in vitro studies with isolated spleen cells |Spleens of C3H/HeJ (source of responder, R cells) and CBY/D2 (source of stimulator cells, S cells) mice, 11-12 weeks of age were removed and made into cellular suspensions. The effect of BaP on the cellular prolif: response in response to allogenic mixed lymphocyte responpse (MLR) on cor (only R cells ard BMD; this is




ch Jong (1999)

[BEST data

Immune oral gavage Followed OECD 407 study protocol. Used male Riv:Tox Wistar SPF rats, 6 weeks of age, treated with BaP (0, 3. 10, 30, 90 mg/kg bw/day) in soybean by gavage for 35 days (5 days/week, Monday to Friday). Reduced thymic weight was observed starting at 10 mg/kg bw. Thymus, the organ suggested for e for modellin
Erywide |
ilkworth et al. (1995) |Immune Acute oral |C57BL/6 (AhR+/+) and B6.D2 (AhR—/-) mice were used to evaluate potential of PAHs. was quantified as the number of antibody-producing cells in spleen following sheep erythrocyte BaP was able to show effect in AhR:+ animals, but range,
Rodriguez (1999) _|immune Acute ip. injection | Compared frequency of T cells in the spleen of mice progeny treated with BaP in utero (150 mg BaP/kg bw by single i.p. injection in com ol at day 11 of pregnancy. Found significant reduction in certain T cell types in 1-week-old progeny from BaP-treated C3H/HeB mice
Rodriguez (2002) __|immune Acute i.p. injection |Similar study design as above. In addition to reduced number of T cells, saw BaP-DNA adducts in materal, placental and progeny (immature T cells).
Wolisi et al. (2001) _|immune Acute ip. inje T (without thymus) mice and their progeny were studied (C3HeB mice). Thymus was excised, and mice were mated, then injected with 150 mg BaP/kg bw once by i.p. injection at day 12 of pregnancy. Thymectomy +BaP reduced litter size by 40%.Increased thymic cell-mediated immunity in progeny of BaP + m
Near (1999) Immune in vitro human cells Bone marrow-derived preB cell line was cocultured with bone marrow—derived stromal cell line and with Hepalclc7 were treated with BaP. Saw apoptosis and blockage of that by aNF, AhR antagonist; therefore, apoptosis is dependent on AhR activity.
The four references below are Ca*"-related.
Krieger (1994) Immune in vitro human cells BaP produced sustained (4 hours after stimulus) increase in i Ca®"in human T cell line.
Krieger (1995) Immune in vitro human cells BaP inhibited the activity of all known SERCA-type Ca’ ATPases ( like effect) in human T cell line — altered calcium
Romero (1997) Immune in vitro human cells aNF. inhibitor of Cypd50 and AhR antagonist, reduced Ca™ elevation seen in human peripheral blood cells: 1-10 M BaP did not affect glutathione (GSH) when exposed to BaP for 6, 48 or 72 hours, but reactive metabolies of BaP (diol epoxide and 4.5-epoxide) produced 20-30% GSH depletion after 6 hours. Con
Mounho (1997) Immune in vitro human cells BaP produced significant increase in n certain T and B cells in human peripheral blood cells. BaP metabolites were more effective than BaP, Conclusion: PAHs may alter Ca® in B cells. T cells. monocytes and P450 metabolism may play a role in the
Table T7s
Lyte (1986) Immune in vitro cells A dose-dependent inerease in lated IL-1 production with decreased cell viability, was seen for treated with BaP. Peritoneal exudate from 8- to 12-week-old B6C3F1 mice were used. BaP was added to cell culture plates with LPS. Mice were also iready for
Ladics 1992a Immune in vitro cells Murine splenic were incubated with y labeled BaP, and BPDE generation was measured and found to be produced by CytP450-dependent and pathways based on the ratio of anti/syn BPDE (450/peroxyl radical pathway).
subcutancous
Ladics 1992b Immune Acute injection B6C3FI female mice received a daily s.c. injection of 0.0 1 mL/g bw for 4 days in the lower back region to yield a daily dose of 200 mg/kg bw (produced equivalent [no. PFC in response to sheep erythrocytes] as 14-day treatment with 40 mg/kg bw/day. BaP metabolites were scen in splenocytes, and the metabolite concen
[Van Grevenyrghe et
al. (2003) Immune in vitro human cells Peripheral blood cells were from blood of human donors. BaP inhibited differentiation of human blood monocytes and formation of adherent cells derived from monocytes in response to cytokines without altering cell viability or inducing apoptosis. The use of aNF inhibitory effects of BaP. Conelusion:
Holladay (1995) Immune Acute ip. injection B6C3F1 mice were treated with 0. 50 or 100 me/kg bw/day by i.p. injection in com ol for 5 days. Thymuses and spleens were collected from mice, Bone marrow cells were also collected. Thymic cellularity and splenic cellularity (no. of cells) were decreased by BaP treatment. Same in bone marrow. Conclusion:
Ibeutancous
[Blanton (1986) Immune Acute injection 1d-day exposure of CS7BLIS mice (0 and 40 mekz buwday s.c.) were tudied. Splcen was then isolated. challenged with sheep erythrocites and no. of PFCs were measured afte S days, BaP almost enirely suppressed immune response and LPS and PPD: induced no. of PFCs. Culturing spleen cells invirro and subjecting then with BaP induc
5k CIghtat o g mykg
Knuckles et al. (2001) [Kidney subchronic oral-diet 5 or 100 me/kg-day BaP for 90 days e & il F-344 rrs |t 60 bt not 90 dys Dose ch inc. 5 (tubular casts) in il kxdncv aal dotes LOAEL 5 mg/kg-day
‘Acute (daily Tor T BaP rom Sigma AIdrich (ST. Quentin, Fallavier, France) - purity nof specified, |Nine-week-old Swiss ATierations i Antidepressant-Tike eTfect
Bouayed et al. (2012) [Neuro days) ip. injection dissolved in avocado oil: 0.02, 0.2, 2. 20 mg/kg bw albino fomale mice (OF1). |Belavioural tess tail suspension test, forced swimmning test): gene expression of brain receptor, scrotoninergic and (increased mobility
cule (dafly Tor 6 BaP (purchased from Sigma Chemical Co., St Lours, MO Lot No ey ensory and motor maturation were examined. Morris water maze and elevated plus maze were used Tor Unknown; BaP-induced [ Behavioural eTects:
Chen etal. 2012)  [Neuro days) Oral gavage 090M 1400V) stock solution was prepared b ups, both oxes (PND 5. _evalating he copnitve function and ansiety-ke behavior oxidative stress, alterations |altered sensory and motor
Subchronic (each day jccted mtraperitoneally with Bal vedin Subs: 57 %—s—ﬁﬁid ¥ Sprague Dawley s [RIEY ERDPOTNTS: PerTormance on water mraze test, mRNA Sxpression T Mortis water maze (MWM) was used 10 evaluate = aP affected m Suffcient Genes
Qiu et al. (2011) Neuro for 14 weeks) ip. injection diluted in vegetable oil. 6.25 mg/kg bw/day) or vehicle (4 weeks old): n=8 for each [behavioral differences between BaP-treated and vehicle-treated groups neurotransmitter receptor _|expression of number of __|affected
WW*——G*’—KHE%‘%—%L——KF—W/H purity (Sigma-Aldrich) was administered i peanut ofl, 2 mg/kg T mates o Spragh praguc- T pophiTc Bab —-> crosses [Wter maze toss wers [Ty two doses [Sounds e |
Chengzhi (2011) Neuro Subchronic Gavage bw/day, 90 days Dawley rats; n=16 Morris water maze performance, hippocampal neurons were observed by clectron microscopy (TEM). antibod: blood-brain buicr crformed poorly by BaP- |tested: an interesting
ubchronic (once BaP itk soion was disoRved T DMSOand T com—[Male Spragve-Dawey s | W[——La—_ELmﬁams Water maze test; determination /MDA, NO, SOD, aP - altere BTalb rearment inereased TOnly ¥ anmmmals [Omly
Xia et al. (2011) Neuro daily for 13 weeks (90i.p. injection oil. Rats were randomly sssigned toone ofthe following four yestment groups (4 weeks old) NOS. ACh, AChE and CHAT (see —> for bbreviations) Endogenus monoamine levels, neurotransmier evels, __ Lhe levelsof per dose (rather animals per
Oral gavage (fo _|On embryonic day (E 5‘) 4-17. Cps [ox dams were exposed (o BaP (150, ‘mouse utilized an BaP metabolites, uciferase reporter of Teceplor tyrosine cells), ediate: aP metabolitcs (the most |N= he mice
|Sheng (2010) Neuro Acute pregnant dames). |30 and 600 pg/kg bw) by oral g1\a o The proper controls for the BaP (in chasactrized n the present v discrimination tes. All o thee st wre performed on £1 offprings of the WT mouse ocess gro se [abundant being 7.8-diol _|sometimes 3. _|were bearing
4-5 weeks old BALB/c [Examined cytokine levels in brain, microglial activation (immunohistochemistry) as well as cultured primary neurons and microghia to Took at |BaP --> p38MAPK, ROS, [Sce the previous <—; [N = 6 for Not cnough
Dutta (2010) Neuro Acute i.p. injection 100 g, 1 mg and 10 Omg of BaP were used for 4 consecutive days, micsof either s, hosen_lcelviabilty, phospho3MAPK proten expression.eytokine levels, NO reease and iNOS levels, ROS, SOD-1 and TRX levels, Proinflammatory cytokines [ROS, p3§ and SOD/TRX.lanimls, replicates (n).
BaP (0.07 an TSsover auvin, France) an malc [On day 2T, fie effects of The aggressive behav ated by using the resident-mtruder test. On day P Tatency time before the
Bouayed (20092) __[Neuro "Oral route" avocado oil (umll o mue) Doses are per day.for 2Lor 28 days.n ~ mice (OF1), v ecks aldat_lon |h:: w,‘umun behavigurwere c\uludled hy using the male sexual behavioural test. monoaminergic first attack was decreased
Tactational Nurturing females recerved o cand[Body weig g o orc] behavioural tests, MRNA Tevels of expression of SHTTA, MORT, == neurobiological [Both 2 and 20 mg BaP- [Statistics Tooks
Bouayed (2009b) __ [Neuro exposure vehicle (2 or "0 me/kg b\,\i overa u—day pcnud (up to day 14 of postnatal __|male Swiss dlb\lm mice | ADRAID and GABAA were examine -/ mRNA Gl |reated pups had higher _fok, enough
Oral gavage (10— [On GD [4-T7, Timed-pregnant dams Werc cxposcd (Using our suscepubiity- | Timed-pregnant Long- — [Number of pups, pups' body weight, T BaP metabolites (7.8-diol and 3-OH BaP . NRIB Ba MDA~ [Number of pups per itter | ery o
McCallister (2008) _|Neuro Acute pregnant dames). |exposure paradigm; (Brown et al., 2007) by oral gavage in a total volume of _|Evans Hooded dams were NMDA receptor INR2B -/ nonml function_{and the body weightof 115 teated explained
Five animals per group. BaP — alfects Allered dopaminergic
Konstandi et al. (2007)|Neuro Acute (10 days) ip. injection BaP source not mentioned. BaP dissolved in live oil. | activities, dopamine levels and turnover were examined. of genes. involved in activity in severalbrgin
[Grova et al. (2007) Mouse, BALBTc 7, 10 nk between BaP exposure | Icreasey eight (1T
1 Neuro Acute (10 days| ip. injection BaP > 97% purity: Sigma. animals por group. 0.02-__{Body weight,behavioural p NMDA-R1 mRNA expression were analysed. in adult mice -—> gene __|days after the ireatment)
cute for tcRsiational fora poeEant Gamms were Activation of glit. R_H—FT'—lm fes were Tferesting
Brown et al. (2007) _ [Neuro 14-17) avage to mothers)| Bisouru not specified. cxposc by oral pavage to|BaP and metabolies in liver, hippoc. And cortex. Glutamate subunit receptors N2RA, N2RB and GlutR1 mRNA was measured. Receptors reguird for found in liver, cotrex and
Tom Aldrich Chemical Company, St. Louss, MO. BaP was M‘chrwcc ~old male F- ~— a) anfiox_|Motor activity (dist The
Saunders et al. (2006) [Neuro Acute (once) Gavage isolved in peanut oil 344 rts 0,25, 50, Motor activity(ncl otal ath anima ravelld); BaP metabolite, Antios. Enz. Activites (SOD. CAT, GPx: Lipid peroxidation were measured. onzymes DOWN, by Lipid_{Travelled) was educed by |0k, explanations
Acute (GD 11217, n [Nose-only Pregnant F- Tegnancy outcome logical parameters (evoked field potentials in response to entorhinal cortex stimulation; long-term >> e b ey TCong-term
Wormley (2004b) __ [Neuro utero exposure. BaP carbon black acrosol was used. ug/m"3 of BaP was nppllcd using tetanus + NMDA receptor subunit! protein c\pns»mn were measured. (m\ol\Ld in neur. DIff,__|dams was only 34% ok, i
Saunders et al. (2003) [Neuro Acute See Saunders 2006 above.
Tang (2003) TaP Trom Sigma Chemica 1. Louts, MO). BaP was prepared as DMSO [CULTURED CELLS (C6 TaP reduded the acid
Neuro in vitro human cells stock, 30 mM and used at 0, 0.03, 0.3, 3 and 30 uM final in the _|rat glioma and SY5Y. .a.incorporation nto proteins,tota protein, typan blue dye exclusion.chiorophenol eytotoxicty, ACHE actviy were assayed incorporation of a.a. into incorporatio
Acute (GD TT-21); in [Nose-only Timed pregnant F344 rats [Birth imdex (refated fo 7 of birf fisposition (plasma, cortex), relative netabolites in plasa ar Cortex over time, |Prenatal BaP exposure — [Lower birth index at TTis unclear | Lengthy
Wu et al. (2003) Neuro utero exposure. B{a)P (97% pure) were purchased from Sigma Chemical Co, (St Louts, MO)._{were exposed.to three Cyplal and AhR gene and protein expression was examined in developing pups (post-natal d4y~( ND) 0-30, sometimes, 60) ABR and Cypla increased _|and 100 ug compared to__|how much __|explanation
7% purit 5. S i peanut o1 (rescarch grade; |Male Fisher-344 fats, [ Molor activiy, Functional observation parameters (NGUFOMUSCUIAF (c.8. gfip strength), SeRSORMORTOr (¢.2. cl—k—Tc Tesponse), AUTONONIC "BaP produced a variety of |Up fo 70% decreascs in TRotmuch
Saunders (2002) Neuro Acute (once) Oral gavage aCho 0) weighing approximately urination) and BaP metabolites (up to 96 hours after were measured. behavioral locomotor activity (12 [N=10. mechanistic
V% purity) 6 specified-by the SuppITer was obiEmed Fom STEE n aP — (decreased Toses ranging from 250 [N =10, Both [Very |
Saunders (2001) Neuro Acute (once) Oral gavage (hcmlcal Company (St. Louis, MO). female F-344 rats. Rats__|Motor activity., stereotypic activity. vertical activity, horizontal activity, total distance, gaiting, dopamine? Cholinergic __|200 mg/kg produceda__|sexes were __|thorough
Acute (in utero and | Y Timed-prognant Sprague > crations n e =05% Bafwas Tound o —{R=6 Tor [T Stady
Hood (2000) Neuro another group - both _|exposure. Unspecified source. Dawley rats were exposed_|BaP in blood after exposure and EMSA using nuclear extroe from cortex and cerebellum (postnatal days: 3-15) were analysed. _ltimetable ofcellular be clested from blood ity |seems to be
Stephanou et al. C S emale al Sar rats, Stiriatum w y Very |
(1998) Neuro and twice per week _|ip. injection BaP from Sigma Chemical Co, unspecified purit 50 ma/kg BaP in olive oil _|Noradrenaline, catecholamine and cat. Metabolites were measured in brain using HPLC DOPAC dccmscd after_|N=6. n
Tayasckara et al Cute (twice per dmg—gr—c‘mirﬁ——r—d‘(ﬂ—mm brain regions were analysed for bram bio = [BaP freatment increased [N =5 (3
1992 Neuro week, 3 weeks) ip. injection BaP (purity > 98%) was obtained from Sigma Chemical Co. (St. Louis, MO). _|received 0, 5, 25, lamines and their selected metabolit (NE). dopamine (DA), 5-hydroxytryptamine Trp hydroxylase activitics | the sicady-state levels of _|animals per
Arafa ctal. (2009) |Reproductive Acute Oral BaP: 50 mg/kg bw/day; hesperidin (HDN, a citrus flavonoid): 200 mg/kg Male Swiss albino rats; |BaP induced testicular toxicity (well and : decreases relative testis weight, induced pyknosis & Conclusion: Exposure to_|Acute study
bw/day; vehicle = olive oil (0.2 mL/100 g/day); exposure = 10 days. Testicular |weight= 150-200g; water  |necrobiotic changes; induce in the nuclei of markedly diminished epididymal function (| sperm count, motility DBP and BaP, in either  |focused more
toxicity - Acute (10 days) and standard rat chow ad | & daily sperm production); significant changes in several measured testicular enzymes separate or combined |on the potential
[Archibong et al. Tnhalation (n05¢- |31 75 g/ Exposure: 4 hours/day for 60 days (one sperm cycle) [Adult Male F-344 rats; age [Blood samples were collected on day 60 (time 0), and subsequently at 24, 48 & 72 hr 0 assess plasma testosterone (T) and luteinizing hormone [Reduced daily sperm Conclusion: data suggest|Strength: very |Very well-
(2008) only) Dose selection rationale: exposure selected as it adversely ~12-13 weeks; weight = |(LH); | mean testis weight, | total weight/ volume of tubules, | total tubular length per paired testis and | # spermatids in exposed vs control  [production may have been |that 60 day exposure to | well written  [written paper
affected reproductive outcomes in male and female rats in a previous study by |~340-360g: n=10/group; animals; | plasma T & intra-testicular T, 1 plasma LH, body weight unchanged due to reduced inhaled BaP contribute to. [paper with  [with useful
ihese authors and is within a range present in environmentalsources of Bap | ¢2Fbon black used as a spermatogenesis resulling | reduced testioular concise  [MOA section
[Bui et al. (1986) Acute BaP: 50 mg/kg bw in corn oil (2 mL/kg bw); methadone: 5 mg/kg bw in saline |Sexually mature male & |BaP and methadone both affected reproductive performance in pregnant rats (sign. 1 # resorptions and fetal wastage, | fetal weight, | # live Conclusion: BaPmay __|OId study, only
(10 mL/kg bw): dose selection of BaP based on previous work in that female Sprague-Dawley  |fetuses); in pseudo-pregnant rats, BaP | uterine wet weight & cAMP & cGMP levels, methadone was without effect; no matemal deaths in exert ts effects adversely [one dose of
laboratory: subcutaneous injections given on days 6-8 of gestation or days |rats; weight = 225-250g  feither group on both maternal and fetal [BaP used, short
611 in PSP rats in the pregnant and pseudopregnant (PSP) rat; Acute [three whereas  [sub-cutaneous
ini imavact nosuse soute
Chen ctal. (2011) Oral gavage Subchronically exposed to single doses of dibutyl phthalate (DBP) (250 mg/kg [Male Sprague-Dawley rats; [Significant adverse effects were noted including: | sperm count, 1 production of abnormal sperm, changes in serum testosterone (T) & irregular Noted LDS0 for BaPin _|Statistics: Good
bw), single doses of BaP (5 mg/kg bw: 96% pure) and combined doses of DBP [age 28-30 days old; 4 arrangements of the seminiferous epithelium, | activities of superoxide dismutase & glutathione peroxidase. No differences in BW, food discussion (S0mg/kg for  [values explanantion
and BaP by gavage for 4, 8 and 12 weeks, respectively (n = 10 per groupat | groups and 3 timepoints  |consumption, testis weight or epididymal weight. BaP can affect the reproductive system of male rats adversely via oxidative stress-related rats) expressedas  [of
cach time point). Chemicals n=10; control = corn oil; |mechanisms. Conclusion: Findings ~ [mean+SD,  [biochemical
exe dissalyed in com oil Lalume =0 Sml/1000 RW suoaest that aral o way changes in
Craig etal. 2011) [Reproductive Review Among the chemicals covered are pcsncmcs e This review summarizes the effeets of EDCs on ovarian function by deseribing how they interfere with hormone signaling via 2 mechanisms: _[Ovarian steroidogenesis is | Several PAHS have been |Good review,

), plasticizers
(.2 bisphanol A and phthalates. dloxms polychlorinated biphenyls and PAHs
(c.c. BaP)

steroids): and (2) altering binding and activity of the hormone at the

(1) altering the availability of ovarian hormones (expression and/or activity of enzymes required for synthesis and/or catabolism of ova

receptor level (alter the expression of hormone receptors and/or their ability to bind their endogenous ligands).

nsex |reviewed in detail described as potent but does not
ovotoxicants (e.g. DMBA [focus
and BAP) that mduu\ly specifically on

mav alter lev RaP (or even




Dent (2007)

Review: Strengths
and limitations of
using repeat-dose
toxicity studies to
offoets on

[Could rodent functional effects

be predicted in a sub-chronic

study? Yes/No (Reference) If yes, nature of effect): For BaP - Yes (Archibong et al., 2003) Testis: rcduccd weight; sperm analysis: reduced

sperm motility and density (no testicular histology quoted). /\Ise rmscd LH levels s ‘he chromium compounds, some of
s (adminm finoride cadminm ehlor mism. jih

the cadminm comnonn,

The testicular effects that
were predictive of
functional effects could be
the result of a number of
ioxic modes ofactinn some

Intelligent testing
strategies therefore need to|
be developed which can
take into account data

of

from a wide varioty.

Review focuses,
on a pancl of
test chemicals
to determine
the strengths

2
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Kristensen et al. Acute Oral Four treatment groups (n = 9/group): (1) control; (2) lead (F, given 1 g PbCl,/L |Male and female FO Conclusion: Prenatal Authors state
(1995) in drinking watcr unil mating): (3) BaP (10 m/ke bw daily by oral gavage on |Female Bom:NMRI Mice _significant indication that the compounds in combination | # offspring, # iters, and liter size; results suggest that lead and BaP have administration of BaP[that their dose
days 7-16 of F, pregnancy); (4) combined lead and BaP. Dose selection were mated. At 9 weeks of [synergistic effects on the impairment of fertlity (with or without lead)  [selection for
age, FO females were leads 0 subfertility anda_{lead and BaP
rationale: lead dose was comparable to blood levels seen in occupational o e in et IR A
and (bitol |Acute Oral gavage BaP (0, 10, 40 or 160 mg/kg-ay) by gavage on days 7-16 of gestation. Com | Adult male and female CD{No maternal toxicity or embryolethality at any dose. Decrease pup weight all doses. 160 mg/kg-day of BaP resulted in a reduced percentage of LOAEL 10 mgkg/day  [Multi-
Angevine (1981)  |developmental) oil vehicle, controls given corn oil. Male breeding study: F1 males was placed |1 Mice; each test group | mice that were pregnant, reduced number of viable ltters at parturition, and reduced mean pup weight at 20 and 42 days post-parturition. Mean decreased fertlity index in generational
with 2 virgin untreated females every 5 days for 25 days, at gestation day 14 [n=30 or n=60 treated pup weight was also significantly reduced at 20 or 42 days post-parturition in females that received 10 mg/kg-day or greater of BaP. both male and females. ~ |study: exposure
19, females were sacrificed and # unplams fetuses and resorptions were pregnant dams Male oﬁspnng of dams treated with 10, 40 or 160 mg/kg day and then bred with untreated females yicldcd decreased fertility (10 mg/kg or greater), Data demonstrate a of FO pregnant
ecarded (E2 vouno w I emale hreeding [hreeding stdy: Bl males |with almnst no nreonant females when the xnosed to either 40 or 160 mo/ko-day in e Similarly fersiliy was reduced in fomale sensitivity of fatal annads |females for 1
etal. Acute Tirvitro (BaP was | Semen collected from 13 fertle, normozoospermic, non-smoking men; i vitro study o examine A statitically significan 1 in sperm hyperactivation was observed at concentrations of BaP = 30 ug/mL; Acrosome Halo Test [BaP] = 25 Conclusion: BaP Acute in vitro
(2010) Fertility and imixed with media) |spermatazoa were washed and treated with BaP: 12.5, 25, 50, 100 pg/mL; Dose|the effects of BaP on sperm [ug/mL significantly | the percentage of halo formation, indicating an inappropriate (false) acrosome reaction significantly affected  [study, but
Sterility 94(2): 595- range selection was based on previously described studies and sperm survival ~[hyperactivation and sperm functional results seen
598, studies done in their lab.(1 hour exposure) acrosome reaction by competenence in vitro, as |were
A A by increased i
Tuttle etal. (2009)  [Reproductive T vivo subchronic (8 | Inhalation (nose- |in vivo: 2 cigarettes/day, exposed 3 days/week for a total of 8 weeks, including |Mice and isolated murine |Ovaries were analysed for follicle loss and markers of apoptosis (TUNEL, Caspase 3, Caspase 8, Bax, Bl-2, Fas and FasL). Cigarelte smoke | Data suggest that cigarette | Physiologically relevant | Good study
weeks)/in vitro acute |only) the 2-week ovaries (in vivo/in vitro);  [exposure induced a significant | in the number of primordial follicles, but not growing or antral follicles. Mainstream cigarette smoke exposure [smoke-induced follicle loss [exposure to cigarette with in vivo
(24 hours) lead-up period. In vitro BaP: 1-10000 ng/ml (24 h exposure) female had no effect on any marker of apoptosis measured. Exposure of ovaries to is not mediated via BaP-  [smoke does not increase  [and in vitro
CS7BL/6 mice (6-8 weeks [BaP in vitro resulted in an 1 in the pro-survival marker Bel-2, but no change in apoptosis. Significant reductions in the number of follicles in  [induced apoptosis. Findings [the rates of apoptosis in  [components to
L) o ik saf, o of mic d10 ciaarette smolk st i sed lihe ou: i i ch
Nakamura et al. Reproductive Acute Gavage Dams were treated by oral gavage with 2 or 10 mg/kg BaP (Sigma-Aldrich |C57BL/6] genetic We observed no changes in fertilty, testicular weights, testicular sperm head counts, or testicular histology and subtle changes in cauda
(2012) Supelco, (B6.129- sperm counts, motility, and morphology in Gelm-/- compared to Gelmr+/+ males. Prenatal exposure to BaP from gestational day 7 to
299.8% purity) in sesame oil daily from GD7 to GD16. Control animals were ~|Gelmtm1Tjka; hereafter |16 was d associated with decreased testicular and epididymal weights, testicular and epididymal sperm counts, and
eavaged referred to as Gelm-/-).  [with vacuolated wnnmluom tubules at 10 weeks of age. Gelm-/- males exposed prenatally to BaP had greater decreases in testicular weights,
with the same vnlume of sesame nil aloy esticular snerm ts and enididymal snerm masility than Gelme/t littermates These results show no efferts
Neal etal. (2010) [Reproductive Acute T viiro (BaPTn [BaP-0. 0.5, 10. 15 5.0 and 50.0 ng/ml. Wi or without S ol resveratrol | In vitro Sady using olaicd| Bap <|gn\1\camly e Tatele growth & cell proliferation at concentrations of 1.5 ng/ml and higher, an effect atienuated by co-incubation |MOA - AhR agaonist; Results suggest that the _[In vitro model
Imedia) (n=6) or 5 umol/l 3,4-DMF (n=7); dose selection based on physiological rat follicles: ovaries (n=63) | with AhR antagonists. BaP caused a significant |in oestradiol and anti-Mullerian hormone (AMH) output, an effect attenuated by of BaP effects of BaP on [best represents
previously measured in human follicular fluid. (5 days) from 22-26 day old female |with I of the 2 AhR antagonists tested. follicle toxicity remain | follicle growth, in vivo scenariol
Wistar rats unknown. Cross-talk steroidogenesis and AMH [as
hetween the ABR and t are mediated
etal. Acute Oral Cadmium: 0.1.0.5, 1.92, 4.0 mg/kg: BaP: 0.00015, 0.0015, 33.3 (2 Typoin | Male Wistar rats(320 __|Combined effects included: | # Spermatazoids, | viability, | duration of motility, |resistance in NaCl and HCI; relative weights of festicles, Combined effects of these [Poor quality | Loosley
(2006) publication?), 10.0 mg/kg: Pyrene: 0.00075, 0.0075, 20.0, 90.0 mg/kg; otal); age = 67 weeks;  |seminal vesicles & epididymis (data ambiguous du to combined dosing of 3 different substances) substances were often  [study: quality  [based on
Exposure duration: 14, 28 & 90 days; Combined exposures performed; oral | weight £ 40g; similar to the effect seen  [of writing was [OECD test
acministration at 1m/100g BW/day; Vehicle = rapeseed oil; 40 groups, 6 by isolated substance; |poor (English  [guidelines
contrnl arouns (3 water 3 oil) n=’ hased an teste notthe |407 and 408
Ramesh ct al. (2008) S Tnhalalion (1056 | Tyeqment group - 75 ug BaP/m, 4 b dm,y for 60 days (1 sperm cycle); (Adult Malc F-344 rats; age [Blood samples were collecied on day 60 (time 0). and subsequently at 24, 48 & 72 hr 0 assess plasma (esiosicrone (1) and Iueinizing Hormone [MIOA: ARR and ARNT | These data suggest that [Same study as_[Well written
only) Control group — unexposed (UNC); Dose selection rationale: exposure S12:13 weeks: we\ghl (LH); BaP exposure reduced testis weight and caused significant reductions in the of the and discussed sub-chronic Archibong et al |paper with
concentration selected as it adversely affected reproductive outcomes in male of the testis. Progressive motility and mean density of stored spermatozoa were reduced. Plasma [T] were decreased by two- exposure to inhaled BaP  [(2008), many
and female rats in a previous study by these authors and is within a range ‘”"_"“ black used as 3 [tirds in BaP exposed rts, o N contribute to reduced [presented relevant
carvier for BaP: likely b increased c [Rap - et d enididumal|sliohily o forences
Sadeu and Foster | Reproductive Acute Tnvitro BaP: DMSO & 0 ng/ml BaP (controls), 1.5, 5, 15 & 45ngml.  Dose |Follicles (100-130m) |BaP treatment inhibited (p < 0.05) antral follicle development, decreased estradiol output and follicle survival Data suggest that BaPis | The advantage
(2011) Reproductive Selection is representative of follicluar fluid concentrations in women exposed isolated from ovaries of F1 [at the 45.0 ng/ml dose. BaP exposure decreased AMH output overall during preantral (p = 0.014) and antral (p = 0.026) follicle development but an important toxic an
Toxicology 31: 402- o mainstream and/or sidestream cigarette smoke. sub-acute (13 days) hybrid had no effect on progesterone output or aocyte growth and nuclear maturation in surviving follicles. of cigarette y
(CSTBL/6j*CBA/Ca) mice smoke that xdvcrscly relevant aspect
(13 dav old mice n=42\ affacts folli of the lona
Reproductive Acute [Singleip. BaP: 1, 5, 10, 50, 100 & 500 mg/kg Vehicle = comn oil T [Female CS7BL/GN Mice: 6 |Dose- and time-dependent decrease in # of corpora lutea; General histological appearance of the ovary was assessed, # of T week after treatment. [fof corpora

[Swartz and Mattison
(1985)

injection, studied
mice at weekly
intervals from | to
4 wenks nnsisin

acute exposure, studied 1, 2, 3 & 4 weeks post-exposure.(designed to study the
effect of BaP on ovarian function in intact mice not stimulated with exogenous
gonadotropins)

weeks of age; water and
standard mouse chow ad
bitum; | wel

corpora lutea counted; morphological variation was observed in treated mice; ovarian toxicity noted in highest dose group (complete absence of
folliculogenesis); BaP resulted in a 35% mortality
rate at 500 mg/kg;

threshold of ~Img/kg,
EDS0 of 1.6 mg/kg
P<0.05

lutea present in
BP-treated and
lcontrol mice
siore analyzed

Based on qualitative

Xu etal. (2010) Oral BaP: 5 & 10 mg/kg; di-(2-ethylhexyDphthalate (DEHP): 300 & 600 mg/kg; or |Female spmgue D1wley (BaP and DEHP exerts ovotoxicity and suppression of sex hormone (17p-estradiol), secretion and homeostasis, which is associated with Granulosa cell apoptosis. Controversial |Good study
combination of BaP & DEHP; control (com oil). Exposure: alternate days for [rats: n=6 per group; BW = |prolonged estrous cycles, decreases in ovarian follicle populations and granulosa cell apoptosis involving a PPAR-mediated signaling pathway ~[involving a PPAR-mediated |assessment of the results were | that looked at
60 days; Dose Selection: dietary exposure to BaP and DEHP is likely.as both  [80-100g, age = 5 weeks;  [of action of the two chemicals. Jovarian weight & ovary weight/BW ratios in treatment groups; |P450Arom mRNA & protein expression, signaling pathway of action |combined toxicity, o |observed mRNA and
e found in uban and rural wate. Doses used a higher tha th levels found access o purifed water and|1PPAR-o mRNA & PPAR- mRNA & pretcin expression. With i th dose of BaP + DEHP, there was  dose-response tend of prolonged _|ofthe o chemicols. Some |nteacton effcts were |regarding protein
sand Lol Lovels
Zenzes (2000) Reproductive Teview paper Inhalation B ehgartion 0-fim cigmotes 20 cigametes m i couid mhale 6061 e reacine metabalie binds covatently o DA fmmmg Saducts Smoking rlated adduct were detecable i ovarian gramulosa e [Discueass DNA damage [ Eveelion reviowt: reciion Read this
(smoking) 0.568 ug of BaP cells, oocytes, embry of altered DNA from smoking by spermatozoa was demonstrated in  |with respect to adducts  |discusses: (1) vulnerability|review, but not |review paper
preimplantation embryos and in association with increased is of ehildhood cancer specific to BaP and repar of germ cells;  |specific to BaP [for BaP
(2) smoking and clinical  [(focused on  [regulatory
ive cuteomes in_linhacen
Zenzes etal. (1995) |Reproductive Chronic Inhalation Women included in study categorized based on smoking frequency. (meiotic | Human oocytes - A total of |Found higher frequencies of diploid oocytes in smokers than in non-smokers, and a very significant dose Study shows that external |Good paper |Focus on
(smoking) maturation of human oocytes) - chronic 156 (54 smokers & 102 [effect (increased frequency with increased smoking). The observed increased proportion of analysable oocytes in the smoker group suggests an factors, like cigarette  [with direct | human
nonsmokers) women carlier delay in oocyte maturation, smoking, may be relevance to  [oocytes and
undergoing IVF., classified |compared with non-smokers. hazardous to the viability - [human fertility. [smoking (not
Kers (o= 100\ funct RaP alone)
Zhao ctal. (2011) Chronic (Oral - Najing city |Control = drinking water free of toxins; treatment = Najing tap water with | Male mice, age = 3 weeks |In treated mice, flow cytometry analysis of testicular tissue indicated that the relative percentage of the clongated spermatid (HC) decreased Current study suggests | Drinking water |Contaminate
(China) tap water |contaminant levels determined by GC/MS. (90 days) 0ld (n=40), weight = 18=1 [significantly. Also slight increases in the relative percentage of round that Nanjing City tap  [study, including|d drinking
H spermatids (1C) and primary spermatocytes (4C) were noted. The ratios of 4C:2C (diploid germ cells) and 1C:2C increased, and testicular water is toxic to the polycyclic  [water study,
histopathology indicated an expansion of interstitial space and a decreased number and size of Leydig cells in treated mice reproductive system of  [aromatic not specific
imice and additional study 10 RaD
Zheng etal. (2010) [Reproductive Chronic Oral gavage (90 days) Rats were randomly divided into 7 groups; 2 groups received DBP + | Adut male Dawley [EDZ+ fostoular Presert on the resident macrophages) were acivated and IL-Tp secretion Fypothetical Findi that co-

BaP (DBP+BaP: 50+1 or 250+5 mg/kg/day), 4 groups received DBP or BaP
alone (DBP: 50 or
250 mg/kg/day; BaP: 1 or 5 mg/kg/day), and 1 group received vehicle alone

(corn ail = contral) T lection: lttl

rats, age = 5 weeks old, BW =
70-100g, n=16/grouy

wiha
DBP and BaP acted additively, as Gemonsiaisd by greater IL-1B secretion relative to each compound alone. These observations suggest that exposure to DBP plus

axer\ed greater suppression on testosterone production compared with each compound alone. DBP and BaP enhances the mRNA and protein expression of IL-18 in
testicular macrophages. Exposure to DBP and BaP alters testicular macrophage subset expression and enhances the ability and efficiency of resident macrophages to
£ 1l 16 & sionificantl toste

the effects of chronic exposure
DBP and BaP on testicular
macrophage function and
testosterone production in the
testis of rat (fure & o 35) The

exposure to DBP and BaP had
additive effects on increased
IMRNA expression of IL-1,
aithough this did not ocour in a




Supplemental Table 4. BMD model fit parameters for apical edpoints in Table 3. Benchmark response:
BMD,,/BMDL,, for quantal data (tumor) and BMDs,/BMDL 5, continuous data (Neurotoxicity, developmental,
immunotoxicity and mutations).

Reference Effect Best Model AIC P-value BMD BMDL
Chen et al. Developmental

(2012) toxicity Hill 191.1 1.0 0.09 (0.051) | 0.05 (0.021)
De Jong et al. Immunotoxicity

(1999) Exponential 333.5 0.6 14.0 (7.67) 8.9 (4.81)
Lemicux et al. |Mutations:

(2011) forestomach Linear 148.3 0.6 0.49 0.3
Lemicux et al. Mutations: lung

(2011) ' Linear 137.7 0.1 2.2 1.4
Lemiecux et al. . .

(2011) Mutations: liver |, 121.1 1.0 7.2 438
Culp et al. Forestomach

(1998) Tumor LogLogistic 96.5 0.4 0.83 0.54
Wester et al.  |Forestomach

(2012) Tumor Multistage 179.9 1.0 1.54 (0.831) | 0.75(0.41%)
Wester et al. Liver Tumor

(2012) LogLogistic 127.8 0.5 3.27 (1.771) | 2.36 (1.287)

1 For comparison of rat and mouse BMDLs were scaled from rat to mouse by multiplying rat values by C based
on the assumption that the physiological processes scale with body weight to the % power (allometric scaling).




Supplementary Table 5: Custom gene list for PCR arrays, including housekeeping

genes (denoted by one *) and controls (denoted by two **).

Gene Sym|Refseq #

Official Full Name

Bax NM_007527 Bcl2-associated X protein

Bcl2 NM_009741 B-cell leukemia/lymphoma 2

Blk NM_007549 B lymphoid kinase

Blnk NM_008528 B-cell linker

Btk NM_013482 Bruton agammaglobulinemia tyrosine kinase

Cd19 NM_009844 CD19 antigen

Ccnb2 NM_007630 Cyclin B2

Ccnd1 NM_007631 Cyclin D1

Cceng1 NM_009831 Cyclin G1

Cd19 NM_009844 CD19 antigen

Cd3g NM_009850 CD3 antigen, gamma polypeptide

Cd40ig NM_011616 CDA40 ligand

Cd8a NM_001081110  CD8 antigen, alpha chain

Cd8b1 NM_009858 CD8 antigen, beta chain 1

Cdkn1a NM_007669 Cyclin-dependent kinase inhibitor 1A (P21)

Cxcr5 NM_007551 Chemokine (C-X-C motif) receptor 5

Cyp1a1 NM_009992 Cytochrome P450, family 1, subfamily a, polypeptide 1
Cyp1b1 NM_009994 Cytochrome P450, family 1, subfamily b, polypeptide 1
Cyr61 NM_010516 Cysteine rich protein 61

Dock2 NM_033374 Dedicator of cyto-kinesis 2

Gadd45a NM_007836 Growth arrest and DNA-damage-inducible 45 alpha
Gadd45g NM_011817 Growth arrest and DNA-damage-inducible 45 gamma
Gsta1 NM_008181 Glutathione S-transferase, alpha 1 (Ya)

Gsta2 NM_008182 Glutathione S-transferase, alpha 2 (Yc2)

Mdm2 NM_010786 Transformed mouse 3T3 cell double minute 2

Mgmt NM_008598 0-6-methylguanine-DNA methyltransferase

Nqo1 NM_008706 NAD(P)H dehydrogenase, quinone 1

Pdgfa NM_008808 Platelet derived growth factor, alpha

Pmaip1 NM_021451 Phorbol-12-myristate-13-acetate-induced protein 1
Polk NM_012048 Polymerase (DNA directed), kappa

Sesn2 NM_144907 Sestrin 2

Srxn1 NM_029688 Sulfiredoxin 1 homolog (S. cerevisiae)

Tnfrsf10b NM_020275 Tumor necrosis factor receptor superfamily, member 10b
Trp53inp1 NM_021897 Transformation related protein 53 inducible nuclear protein 1
Ugt1a9 NM_201644 UDP glucuronosyltransferase 1 family, polypeptide A9
Vegfa NM_009505 Vascular endothelial growth factor A

Vegfc NM_009506 Vascular endothelial growth factor C

Zmat3 NM_009517 Zinc finger matrin type 3

Gusb* NM_010368 Glucuronidase, beta

Hprt* NM_013556 Hypoxanthine guanine phosphoribosyl transferase
Gapdh* NM_008084 Glyceraldehyde-3-phosphate dehydrogenase
MGDC** SA_00106 Mouse Genomic DNA Contamination

RTC** SA 00104 Reverse Transcription Control

PPC** SA 00103 Positive PCR Control
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007857 GO rowih e 38 om0 010 5 om0 37 000 53 2 000 000 000 0 000 g

NM_004881 TPSSS mor potenpe3nucte prein 3 22 000 02 12 000 i 000 25 055 -0 000 32 000 22 000 120 000 78

NM_004881 TPSIS  wmor proten pS3 inducible protein 22 000 022 12 000 15 000 27 094 1o 000 32 000 22 000 120 000 76

NM_003459 SICO0AS st crr iy 30 e vaporer, mmber 9 000 076 -0 089 10 051 11 083 1o 013 12 000 a0 000 72 000 96

NM_006820 L inteforon-induced protein 44-ke 92 000 099 10 05 -0 059 B 059 0 001 s 000 33 000 92 000 21

NM_005018 HCARS  hysroxycarboryic acd recoplor 3 o1 000 088 -0 028 i 091 0 o8 0 000 21 000 55 000 91 000 32

NM001548 T intefaron induced protin with taraticopeptide repeats 1 84 000 023 e 029 a2 000 16 080 T 013 P 000 s 000 84 000 30

NM_000147 Fucat fucosidase, apna-L- 1, e 68 0o 015 13 000 1 000 6 08 10 000 7 000 35 000 43 000 58

N 201525 GPRSS G protaincoupled rcoplor 56 62 000 o073 -0 o83 -0 058 0 100 0 001 12 000 21 000 38 000 62

NM_001964 EGR1 carly growt rosponse 1 50 000 023 e 000 21 000 <0 055 -0 067 T 03 12 00 15 040 12

NMCD1040078  LGALSOC  leciin, galacioside-bindig, souble, SC 58 000 036 a 080 10 028 a 059 0 000 s 000 3 000 58 000 35

ot chemoiine (C-G molf) Tgand 4 55 000 055 Bl 000 16 000 21 o8 T 000 is 000 30 000 55 006 14

54 oo 047 el o002 12 000 is 08 10 000 18 000 38 000 54 000 as

N_002133 HMOX1  neme oxygenase (decycing) 1 54 000 037 13 000 22 000 54 091 B 043 2 050 aa 058 10 08 b}

NM_002984 Jsve chemaiine (C-G mol) Tgand 4 53 000 052 EEl 000 5 000 20 057 0 000 P 000 29 000 53 004 13

NM_002983 chemoiine (C-C mol) Tgand 3 51 000 076 an 003 s 000 25 o5 T 000 is 000 30 000 51 00 15

NM_006417 P interterons in 44 50 oo 049 T o074 oo 048 k) 091 10 012 12 000 25 000 50 000 20

NA_002632 PoF placentalgrowh actor 50 000 050 11 000 13 000 s 073 B 000 15 000 34 000 50 000 s

50 0o 026 12 001 13 000 s 089 0 000 7 000 35 000 50 000 33

Nw_133637 oaxt 'DEAQ box RA-dependen ATPase 1 50 000 019 1 018 11 000 2 o8 -0 000 8 000 a3 000 50 000 a0

a8 0o 027 12 000 15 000 22 083 0 000 16 000 35 000 a8 000 31

97P00R0S639 s 0o 012 17 000 a0 000 s 094 I 012 s 000 21 000 24 007 18

NM_ooase7 LOALS) e, gl bing sl 3 s 000 031 10 o077 0 016 a 052 -0 000 s 000 29 000 a8 000 29

N 018837 suLr2 sulatase a7 oo 034 it 031 11 o1 T or T 000 I 000 27 000 35 000 a1

NN 178844 NRGs MR i CARD doman coniaing a7 000 052 o 059 o 064 o 059 1o 013 1 000 s 000 27 000 a7

Po0330666 s oo 0z 15 000 20 000 45 080 12 044 12 000 18 000 T8 o1 18

NM_000835 GRINZG  gltamate raceptor, ionatropic, N-methy| D-asparlate 2C. s 000 015 17 000 35 000 37 059 10 020 1 000 30 000 s 00 25

N 162924 MCALZ  MICALIke 2 s 0o 053 bt 011 bt 000 7 099 10 015 12 000 26 000 35 000 s

NM015005 KIAAGZS4  KIAADZSA s oo 0% 10 021 11 005 2 091 0 020 12 000 26 000 32 000 s

19-P00800061 44 oo o0z 12 0o 13 000 8 052 10 000 6 000 32 000 ot 000 33

NM_DI0A2483  NUPR1  nucear protein, vanscripional ragulator, 1 44 000 089 10 035 11 001 T 056 1o 027 I 000 20 000 41 000 s

NMLODIOO1437  CCL3L3  chemokina (C-C moth) lgand S-ke 3 a3 000 o7 o 005 2 000 20 o057 0 o001 13 000 24 000 a3 003 i3

iz 0o 03 i o008 12 000 is o7 Il 000 s 000 30 000 a2 000 31

Nw_028111 CHACT i caon vansor eitrhomolg 1 (£ o) a2 000 080 B 000 3 000 42 078 2 08 a1 074 aa 048 1 00 18

NM_006647 NOXAI  NADPH oxicase acivs pr3 0o 0% 10 053 S0 100 10 os7 i 094 T 000 a2 0a 14 069 14

NM_006074 T2 parie st oy 22 41 000 010 14 000 18 000 23 050 T 000 18 000 31 000 41 000 28

NM_004031 RFT inteferon reguistoy factor 7 41 oo 084 10 000 14 000 T8 099 10 003 13 000 23 000 41 000 i

NM015920 RPSZIL  ribosomal proten S27 ke 41 000 023 12 000 14 000 6 o8 1o 000 22 000 37 000 41 000 30

97P00318559 41 oo 025 14 000 25 000 a1 g7 0 o1t T 000 25 000 27 000 25

X RASALT  RAS proten activator ke 1 (GAP1 k) a1 000 08 -0 095 0 037 a 050 -0 08 1 000 W7 000 21 000 a1

NMLODIOOT437  CCLAL3  chemokine (C-C moth) iand ke 3 a0 000 035 o og7 a2 000 20 085 11 013 12 000 23 000 a0 005 13

Lonts pocain 15 39 000 094 o 022 11 000 T4 o074 a 0z 12 000 33 000 39 000 3

97P00R0S072 39 0o 019 15 000 25 000 a9 059 o 010 15 000 19 000 21 014 is

Nw_o0za82 oMz Mdm2 3 incing protin homolog (mouse) 38 000 003 18 000 18 000 27 081 T 000 7 000 28 000 38 000 3

024111 GHACI i, caon vanspor ealrTomolg 1 (= of) 38 000 o070 EEl 000 0 090 8 081 1 048 12 048 A 094 10 021 13

A 178351 LCEIC  late comified envelope 1 38 000 057 Bl 038 10 036 11 o054 10 018 T 000 22 000 38 000 35

(001613 AcTAz i apna2 smooh musce, aota 38 000 021 11 000 13 000 7 081 -0 000 20 000 35 000 38 000 26

NMLODTO02029 G omeant companant 4 (G o roce) 38 000 037 1 029 11 041 0 078 a 000 T4 000 35 000 38 000 31

97P00R01088 37 oo 065 el 008 13 000 7 083 o 000 7 000 27 000 31 000 33

Nw_t52319 Cizof5a  chvomosome 12 open reading fa 37 000 040 11 031 1 002 T o8 1o 000 16 000 28 000 37 000 30

001045 SiCaa Sotacam s & (oeansmilr varerie, serlon), mems 37 000 081 -0 051 10 055 o 078 a 000 is 000 25 000 37 000 18

Poca28150 37 oo 02 14 000 25 000 a7 08 T 038 12 o0 16 000 17 014 15

Nw_oosa7e MyoiA 37 oo 0% 0 03 11 000 13 055 1o 0o 12 000 21 000 26 000 a7

NW_078467 CoRuA cvinsepen dnt i nisor 1A 21, o) 36 000 012 18 000 27 000 33 o 11 001 7 000 27 000 36 000 30

NN 178353 Leete late comifed envalope 36 oo 052 1 000 12 000 T4 099 10 00 12 000 25 000 38 000 38

97P00RD1523 36 0o 023 14 000 24 000 as 08 10 020 T 000 is 000 21 008 17

NM_173076 ABCAI2 AT sining casst,sublamiy A 1) menber 12 36 000 055 1 o8 10 026 ar 055 -0 000 T 000 29 000 31 000 36

NM001712 CEACAMI i anigen e cl dheson ol 1 (i 36 000 02 12 003 12 000 3 056 0 000 6 000 21 000 34 000 36

N 014417 sBC3 BCLz biving componen 36 000 02 15 000 24 000 35 o077 3 020 I 000 22 000 27 000 30

9 PO0R14S6 35 0o 00 15 000 21 000 29 0% 10 00 ] 000 26 000 35 000 32

NM_004345 caup et ol pepice 35 000 093 o 087 10 050 0 03 -0 000 I 000 24 000 35 000 26

004110 FOXR fermadorin redt 3s oo 012 13 000 17 000 22 083 10 000 20 000 34 000 35 000 29
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NM_ 199001 COr169  chromosome & open reading frama 169 32 000 015 11 005 11 000 6 o83 10 000 16 000 26 000 32 000 27
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NM005101 18615 1SG15 ubiquitn-ike modifer 31 000 089 o 005 12 001 2 o094 10 000 13 000 21 000 31 000 18
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NM004847 AF1 alograt nflammelory factor 1 27 000 100 -0 036 10 030 T o079 0 000 I 000 23 000 27 000 18
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Covot07 oos2 Gamage speciis ONA binding proen 2, 46608 26 000 019 12 000 15 000 s 055 1o 000 7 000 23 000 25 000 26
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IAF-5) domain famiy member & 24 000 099 o o1t an 056 0 089 10 000 13 000 16 000 24 039 el
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