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glycine
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N-acetylglycine
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N-acetylserine
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N-acetylthreonine
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Unexposed Exposed
asparagine
o
o
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Unexposed Exposed

3-ureidopropionate
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Unexposed Exposed




1.2
1.0
0.8
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N-acetylalanine

o —_—
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4-hydroxyglutamate
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gamma-aminobutyrate (GABA)
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0.1
0.1
0.0
0.0
0.0
0.0
0.0

1000
800
600
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histidine
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hydantoin-5-propionic acid
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imidazole propionate
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3-methylglutaconate
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2-aminoadipate
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—_— —————
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N2-acetyllysine
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1.0
0.8
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phenyllactate (PLA)

h (o]
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phenylacetate
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Unexposed Exposed

phenylpyruvate
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3-(4-hydroxyphenyl)lactate

Unexposed Exposed

4-hydroxyphenylpyruvate
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—_— 6]
_O—
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3-methoxytyrosine
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0.5
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3-(3-hydroxyphenyl)propionate
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xanthurenate
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Unexposed Exposed
tryptophan
| +
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2.5
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indoleacetate
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Unexposed Exposed

anthranilate
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Unexposed Exposed

serotonin (5HT)
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Unexposed Exposed

3-methyl-2-oxobutyrate
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+

Unexposed Exposed

beta-hydroxyisovalerate
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leucine
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N-acetylisoleucine
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2-hydroxyisobutyrate
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3-hydroxy-2-ethylpropionate
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0
—— ————
Unexposed Exposed

isobutyrylcarnitine
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isovalerylcarnitine
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methylglutaroylcarnitine
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T o)
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Unexposed Exposed
S-methylcysteine
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N-formylmethionine
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1.0
0.8
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alpha-ketobutyrate

+

pr— —

Unexposed Exposed

homocystine

— O -
o
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| 8
Unexposed Exposed

dimethylarginine (SDMA + ADMA)
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—_— —_—
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urea
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citrulline
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S— — —t
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trans-4-hydroxyproline
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creatinine
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N-acetylputrescine
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(@)
-
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Unexposed Exposed

5-oxoproline
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glycylproline
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glycyltyrosine
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0.1
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0.0

0.0
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alpha-glutamylglutamate
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isoleucylisoleucine
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leucylproline
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pro-hydroxy-pro
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pyroglutamyiglycine
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valylglutamate
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valyltyrosine
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cyclo(phe-pro)
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Unexposed Exposed

valylleucine
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histidylleucine

e]e}
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isoleucylalanine

———

Unexposed Exposed

isoleucylglycine
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isoleucylserine
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leucylarginine
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leucylglutamate
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1.5
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0.5
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leucylserine
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T (@) (@)
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_4#- ?I;
Unexposed Exposed

lysylleucine
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Unexposed Exposed

phenylalanylserine
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threonylleucine
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tyrosylleucine
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Unexposed Exposed

alpha-glutamyltyrosine
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0.6
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alpha-glutamylvaline
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phenylacetylphenylalanine
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gamma-glutamylisoleucine*
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gamma-glutamylglutamine
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gamma-glutamylthreonine*
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bradykinin
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0.3 o
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erythronate*
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fructose
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mannitol
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sucrose
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1,5-anhydroglucitol (1,5-AQG)
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Unexposed Exposed

1,6-anhydroglucose
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0.8 - N <

0.4
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arabitol
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70 H o
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50 +
40
30 -
20 ~
10 Q

0 — e

Unexposed Exposed

gluconate
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100 -

50 - o
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Unexposed Exposed
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arabinose
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citrate
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Unexposed Exposed

alpha-ketoglutarate
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fumarate
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Unexposed Exposed
phosphate
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Unexposed Exposed

dihomo-linolenate (20:3n3 or n6)
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docosapentaenoate (n6 DPA; 22:5n6)
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caproate (6:0)
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pelargonate (9:0)
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10-undecenoate (11:1n1)

_— _—
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Unexposed Exposed

myristate (14:0)
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|
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Unexposed Exposed

palmitate (16:0)
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10-heptadecenoate (17:1n7)
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Unexposed Exposed

cis-vaccenate (18:1n7)
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10-nonadecenoate (19:1n9)
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arachidonate (20:4n6)
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lignocerate (24:0)
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n-Butyl Oleate
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3-hydroxyoctanoate
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Unexposed Exposed

2-hydroxystearate
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3-hydroxysebacate
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Isobar: pimelate, 3-methyladipate

o
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Unexposed Exposed

azelate (nonanedioate)
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hexadecanedioate
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13-methylmyristic acid
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17-methylstearate
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butyrylcarnitine
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deoxycarnitine

Unexposed Exposed

acetylcarnitine
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decanoylcarnitine
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myristoylcarnitine
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Unexposed Exposed

oleoylcarnitine
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taurocholate
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S o EE—
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taurodeoxycholate
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glycochenodeoxycholate
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glycocholenate sulfate*
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tauroursodeoxycholate

T 8
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Unexposed Exposed

choline
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myo-inositol
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1.5 - °
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Unexposed Exposed
scyllo-inositol

40

35 4 o

30 4

25

20 -
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(o ———— ——__| _— |

Unexposed Exposed

1-palmitoylglycerophosphoethanolamine
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2.5 _
2.0
1.5 4 : +
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0.5 1 N T
00 T _|_
Unexposed Exposed
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1-oleoylglycerophosphoethanolamine

3.5
3.0
2.5
2.0
1.5 =
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0.0 .
Unexposed Exposed
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+

2-linoleoylglycerophosphoethanolamine’
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8
2.0 _
1.5 -
o
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1.0 -
o
0.5 - i
__*
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1-palmitoylglycerophosphate
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40 - E:
0 2 i
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1-pentadecanoylglycerophosphocholine
3.5

3.0
2.5
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0.5 !
0.0 . :

Unexposed Exposed
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H

1-palmitoleoylglycerophosphocholine*
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3.5 °©
3.0 ~
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1.5
1.0 A
0.5 - -
0.0 . .
Unexposed Exposed

1-stearoylglycerophosphocholine
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1.5 4

10 E—s
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0.0 T
Unexposed Exposed



2-oleoylglycerophosphocholine*

6
5 o
4 4
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3 - _
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2
1 - : ——
0 . E
Unexposed Exposed
1-arachidoylglycerophosphocholine
8 - o
6 -
T o
4 4
2 1 -1 £
1 === ——

Unexposed Exposed

2-eicosatrienoylglycerophosphocholine*
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3.0

2.5 - S T
2.0 -
1.5 -
1.0 - - h
0.5 - ’ :
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Unexposed Exposed
1-stearoylglycerophosphoinositol
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15 - IR
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Unexposed Exposed

1-stearoylglycerol (1-monostearin)
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phytosphingosine
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stearoyl sphingomyelin
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squalene
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7-beta-hydroxycholesterol
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Unexposed Exposed

epiandrosterone sulfate
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0 . T
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alpha-hydroxy-3-oxo-4-cholestenoate (7-Ho
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o
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051 - —_—
0.0 . T
Unexposed Exposed

alpha-androstan-3alpha,17alpha-diol disulfe
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10 | : —
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Unexposed Exposed
pregn steroid monosulfate*
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3.5 - _
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Unexposed Exposed
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adenosine
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adenosine 5'-monophosphate (AMP)
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_—
i

+

Unexposed

Exposed




O = N W Hd 01 O

20

15

10

O =DNW,rRIOON®

adenosine 5'diphosphoribose
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N1-Methyl-2-pyridone-5-carboxamide
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catechol sulfate
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metformin
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(e}

O
(e}

+

_ I

Unexposed Exposed



N W A~ O

60
50
40
30
20
10

2.5
2.0
1.5
1.0
0.5
0.0

3-phenylpropionate (hydrocinnamate)

(o]

4 O

] + | —
Unexposed Exposed

kynurenate

4 (0]

B o

| ?

_#— %
Unexposed Exposed

indolelactate

Unexposed Exposed




0.1
0.1
0.1
0.1
0.0
0.0
0.0

1.0
0.8
0.6
0.4
0.2
0.0
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indole-3-carboxylic acid

_ ——

Unexposed Exposed

3-hydroxykynurenine

Unexposed Exposed

N-acetyltryptophan

[®)
O
o]
O

+

—

Unexposed Exposed
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2.0

1.5

1.0

0.5

0.0

160
140
120
100
80
60
40
20

3-indoxyl sulfate

(¢]

_—

——

Unexposed Exposed

3-methyl-2-oxovalerate

Unexposed Exposed

alpha-hydroxyisocaproate

(0]

a 2]

Unexposed Exposed
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25
20
15
10

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

N-acetylleucine

(0]

T o

- (o]

- —ao +
=— gll
Unexposed Exposed

tigloylglycine

| o

7 (e]

i o
—_— —
Unexposed Exposed

3-hydroxyisobutyrate

(e}

_—
i

Unexposed Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

16

12

40

30

20

10

alpha-hydroxyisovalerate

o 8

= i

—_—

Unexposed Exposed

2-hydroxy-3-methylvalerate

o

e}

%%

Unexposed Exposed

hydroxyisovaleroyl carnitine

(e}

8

éi

Unexposed Exposed
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3.0
2.5
2.0
1.5
1.0
0.5
0.0

citramalate

N (o]

Z o

] ——
Unexposed Exposed

cystine

- (o]

| o

1 6

. I Q
I;I ]
Unexposed Exposed

methionine

- o

T o

' ——

l —— |

Unexposed Exposed




3.0
2.5
2.0
1.5
1.0
0.5
0.0

1.0
0.8
0.6
0.4
0.2
0.0

2-hydroxybutyrate (AHB)

——

|
—_—

Unexposed

Exposed

3-methylthiopropionate

Unexposed Exposed
arginine
i +
(o]
i ——
===
Unexposed Exposed




2.0

1.5

1.0

0.5

0.0

N W A~ O

35
30
25
20
15
10

proline

Unexposed

Exposed

N-acetylornithine

—_—Q _
Unexposed Exposed

homodcitrulline

o
_+

| 8

Unexposed

Exposed




2-aminobutyrate

4
(o]
3
5 -
0 T T
Unexposed Exposed
4-guanidinobutanoate
100
T (o]
80 -
60 -
40 -
20 A
Unexposed Exposed
glutathione, oxidized (GSSG)
25
(o]
20
15
10
5 4
0 2 :

Unexposed Exposed



25
20
15
10

1.0
0.8
0.6
0.4
0.2
0.0

glycylleucine

o

%%

Unexposed Exposed

glycyltryptophan

Unexposed Exposed

alanylarginine

Unexposed Exposed




1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

16
14
12

oON MO

prolylleucine

Unexposed Exposed

isoleucylproline

Unexposed Exposed

leucylleucine

(¢]

= 2

Unexposed Exposed
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threonylphenylalanine

(¢]

(¢]

——

-

Unexposed Exposed

pyroglutamylglutamine

8 i

Unexposed Exposed

valylserine

_—
i

. E—

Unexposed Exposed




valylphenylalanine
140

o

120
100

60
40

20 o
0 + 8

(e}

Unexposed Exposed

cyclo(leu-pro)

2.5

2.0

1.0

0.0 . T

Unexposed Exposed

arginylisoleucine
20

o

10

o

N —

Unexposed Exposed



0.20

0.15

0.10

0.05

0.00

N W A~ O

1.00
0.80
0.60
0.40
0.20
0.00

methionylleucine

6
J . N
R C—
Unexposed Exposed

isoleucylglutamate

(¢]

+
—|—

Unexposed Exposed

isoleucylmethionine

o
6

Unexposed Exposed
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12

oON O

16
14
12

oON MO

30
25
20
15
10

isoleucylvaline

oo

(¢]

—+ o
=SS —_
Unexposed Exposed

leucylasparagine

(e]e]

(¢]

_—

_—_ =

Unexposed Exposed

leucylglycine

(0]
(¢] (¢]

_—

é‘“:_|I|

L T

Unexposed Exposed



1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

3.0
2.5
2.0
1.5
1.0
0.5
0.0

20

15

10

leucyltryptophan

—|—

+

Unexposed

Exposed

phenylalanylleucine*

o

(¢]

_—

——

Unexposed

Exposed

serylleucine

(¢]

——— ———

Unexposed

Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0
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3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

tryptophylleucine

o o
o

Unexposed Exposed

tryptophylasparagine

(e}

S

+

_P+O0 O

Unexposed Exposed

serylisoleucine*

8

+

10 QOO

Unexposed Exposed
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3.0
2.5
2.0
1.5
1.0
0.5
0.0

prolylproline

Unexposed Exposed

gamma-glutamylvaline

O
o o

: ——

Unexposed Exposed

gamma-glutamylmethionine

o
_— (@)

—— e —

Unexposed Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

1.2
1.0
0.8
0.6
0.4
0.2
0.0

gamma-glutamylphenylalanine

o

Unexposed Exposed

gamma-glutamyltryptophan

| o

| 8

. — "
Unexposed Exposed

bradykinin, hydroxy-pro(3)

(¢]

(¢]

?

—|—

Unexposed Exposed




50
40
30
20
10

2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

HWESASXX*

o
i ] o
_é +
Unexposed Exposed
ADSGEGDFXAEGGGVR*
| +
Unexposed Exposed
N-acetylgalactosamine
- 8 ;
'

Unexposed Exposed




0.8

0.6

0.4

0.2

0.0

2.0

1.5

1.0

0.5

0.0

N-acetylneuraminate

(¢]

e}

_— | =

Unexposed Exposed
lactose
R _—
Unexposed Exposed
mannose
8 i
i ¥
L 1]

Unexposed Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

1.0
0.8
0.6
0.4
0.2
0.0

maltotriose

s

Unexposed Exposed

glycerate

Unexposed Exposed

2,3-diphosphoglycerate

Unexposed Exposed




35
30
25
20
15
10

40
35
30
25
20
15
10

60
50
40
30
20
10

glucuronate

?
—— _— |
Unexposed Exposed
ribitol
o
o
®
L ———t— @@
Unexposed Exposed
ribose
o
o
4$7 T
Unexposed Exposed



70
60
50
40
30
20
10

70
60
50
40
30
20
10

50
40
30
20
10

xylose

o

—— -

Unexposed Exposed

2-methyilcitrate

o
. 8
1 T
Unexposed Exposed
succinate
o
(@)
?
+ ;

Unexposed Exposed



70
60
50
40
30
20
10

2.5
2.0
1.5
1.0
0.5
0.0

16
14
12

oON MO

malate

%
P .
Unexposed Exposed

linoleate (18:2n6)

——— —

|
—_—

Unexposed Exposed

eicosapentaenoate (EPA; 20:5n3)

o S

Unexposed Exposed
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2.0

1.5

1.0

0.5

0.0

1.6

1.2

0.8

0.4

0.0

docosahexaenoate (DHA; 22:6n3)

o) —_—
_—

——

Unexposed Exposed

heptanoate (7:0)

_—
i

O

Unexposed Exposed

caprate (10:0)

_—
i

()

Unexposed Exposed




1.6

1.2

0.8

0.4

0.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

laurate (12:0)

] " ]
1 8
Unexposed Exposed

myristoleate (14:1n5)

(¢]

? -1

Unexposed Exposed

palmitoleate (16:1n7)

(e}

Unexposed Exposed




2.5
2.0
1.5
1.0
0.5
0.0

O = N W & 01 O

stearate (18:0)

——

—_—

|
—_—

Unexposed

Exposed

stearidonate (18:4n3)

8

_—

IEI

(0]

Unexposed

Exposed

eicosenoate (20:1n9 or 11)

_—

———

(¢]

Unexposed

Exposed
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2.5
2.0
1.5
1.0
0.5
0.0

O =DNW,rRIOON®

docosadienoate (22:2n6)

_—

——

(¢]

Unexposed

Exposed

9,10-epoxystearate

——

—_—

Unexposed

Exposed

4-hydroxybutyrate (GHB)

_—

[

(0]

00 O

+

—

Unexposed

Exposed




3-hydroxydecanoate

80
70 o
60
50
40
30
20
10

0 — s

Unexposed Exposed

13-HODE
300

250
200
150
100
50
0 :
Unexposed Exposed

adipate
3.5

3.0
2.5 o
2.0 O —
1.5
1.0
0.5
0.0 . .
Unexposed Exposed

m

_—
i

—_—




O = N W & 01 O

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

N W A~ O

suberate (octanedioate)

(¢]

o

0 +
———
Unexposed Exposed

dodecanedioate

o -
_(?_
e R —
——
o RN S
o
Unexposed Exposed

octadecanedioate

Unexposed Exposed




2-hydroxyadipate

12 S

10 -

8

6 -

4 8

2 o} +

0 = —
Unexposed Exposed

methylpalmitate (isobar with 2-methylpalmii
3.0

2.5
2.0
1.5

_—
i

104 == ——

0'5 _

0.0 . T
Unexposed Exposed

leukotriene B4
3.0

2.5
2.0
1.5
1.0
0.5

0.0 :
Unexposed Exposed




3.0
2.5
2.0
1.5
1.0
0.5
0.0

16
14
12

oON MO

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

5-HEPE

T o
— 3
Unexposed Exposed

9-HETE

T o

N O

] ¥

0
Unexposed Exposed

oleic ethanolamide

(¢]
o

== =

Unexposed Exposed




isovalerate

i— —

Unexposed Exposed
carnitine

——

Unexposed Exposed

hexanoylcarnitine

Unexposed Exposed




16
14
12

oON O

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

25
20
15
10

cis-4-decenoyl carnitine

e}

8
] —_—
Unexposed Exposed

palmitoylcarnitine

Unexposed Exposed
cholate
(o]
o
O O
—Q o
i _

Unexposed Exposed
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3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

taurochenodeoxycholate

e

Unexposed

Exposed

glycodeoxycholate

(e}

(¢]

_—

':I=|

Unexposed

Exposed

glycolithocholate sulfate*

+

Unexposed

Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

N W A~ O

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

taurocholenate sulfate*

Unexposed Exposed

1-octadecanol

T (@)
| —5— %@
Unexposed Exposed

glycerol 3-phosphate (G3P)

_—

Unexposed Exposed




chiro-inositol

25
20 - ©
15 - o
(@)
10 - o
o
5 4
0 T T
Unexposed Exposed
3-hydroxybutyrate (BHBA)
6
5 1 o
4 8
3 4
(o]
2 +
1 1 —
0 T T
Unexposed Exposed

2-palmitoylglycerophosphoethanolamine
3.0

2.5 -
2.0 4
1.5 4
1.0 -
0.5 -
0.0

o
_O_
+
T

Unexposed Exposed



2-oleoylglycerophosphoethanolamine*

3.0
2.5 -
2.0 -
1.5 -
1.0 A +
0.5 L
0.0 . T
Unexposed Exposed

o

1-arachidonoylglycerophosphoethanolamir
3.0

2.5 - _
2.0 - o
1.5 4 +
1.0 - :
0-5 1 ——
0.0 . :
Unexposed Exposed
1-myristoylglycerophosphocholine
6
5 o
4 4
(o]
3 _
27 —
1 4 !
——]
0 . :

Unexposed Exposed



2.5
2.0
1.5
1.0
0.5
0.0

N W A~ O

N W A~ O

1-palmitoylglycerophosphocholine

o

o

Unexposed Exposed

2-palmitoleoylglycerophosphocholine*

——

(@]
(@]
(@]
——
T T

Unexposed Exposed

2-stearoylglycerophosphocholine*

(¢]

_—
i

——

Unexposed Exposed




1.6

1.2

0.8

0.4

0.0

O =DNW,rRIOON®

3.0
2.5
2.0
1.5
1.0
0.5
0.0

1-linoleoylglycerophosphocholine

—

|
—_—

1-eicosadienoylglycerophosphocholine*

Unexposed

Exposed

b o
T o
] o
Unexposed Exposed
1-arachidonoylglycerophosphocholine*
- (o]
h +
— _i_ +

Unexposed

Exposed




1-docosahexaenoylglycerophosphocholin
3.0

2.5
2.0 A
1.5 1
1.0 . N

o

0.5 N T
00 T _|_
Unexposed Exposed

—

-arachidonoylglycerophosphoinositol*
25

8
2.0 4

1.5 4 -

1.0 4

05 —_—

0.0 . T
Unexposed Exposed

1-oleoylglycerol (1-monoolein)

40
35 - o
30
25
20
15 -
10 -
5 4 Qo

R =

Unexposed Exposed
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2.5
2.0
1.5
1.0
0.5
0.0

25
20
15
10

sphinganine

_—
i

——

Unexposed Exposed

erythro-sphingosine-1-phosphate

Unexposed Exposed

3-hydroxy-3-methylglutarate

e}

o

4
——— =

Unexposed Exposed




1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

N W A~ O

O =2DMNWP,P,IUTIO N O®

cholesterol

i —— 1
] 8
Unexposed Exposed

7-ketocholesterol

(¢]

(@)
(@)

Unexposed Exposed

androsterone sulfate

Unexposed Exposed




cortisone

4.0

3.5 ©

3.0 ~

2.5 A

2.0 o

1.5 ~ T

1.0 - I — o

0.5 7 —_—

0.0 . T
Unexposed Exposed

4-androsten-3beta,17beta-diol disulfate 1*
12

10 o

8

6 4

4 - o

2 - 1 i

0 1
Unexposed Exposed

>ha-androstan-3alpha,17beta-diol monosulf
5

4
3_
2

- —_— T
i

1 1 +
0 T T
Unexposed Exposed




5alpha-pregnan-3beta,20alpha-diol disulfa

7

6 _ O

5 -

4

3 7] —_—

2 1 i

1| B

0 : :
Unexposed Exposed

21-hydroxypregnenolone disulfate

8 - o)

6 -

4 4

2 i -

N [ — —_—
Unexposed Exposed
pregnanediol-3-glucuronide

14 S

12

10

8 -

6 -

4 -

0] === ———

Unexposed Exposed
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35
30
25
20
15
10

14
12

oON O

hypoxanthine

o
(o]
o
S ]
Unexposed Exposed

N1-methyladenosine

(e}

——— %

Unexposed Exposed

7-methylguanine

(o)

_

Unexposed Exposed




50
40
30
20
10

1.6

1.2

0.8

0.4

0.0

12
10

O N A O

2'-O-methylguanosine

8

Unexposed Exposed

urate

— T
o i

o

Unexposed Exposed

orotate
o
o
8
;

é L

Unexposed Exposed



160

120

80

40

14
12
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4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

3-aminoisobutyrate

(¢]

—5 &

Unexposed Exposed

pseudouridine

| o

7 o

e o) +
—_——
Unexposed Exposed

ascorbate (Vitamin C)

(e}

+

=+ ©O0

Unexposed Exposed




80

60

40

20

N W A~ O

o N & O © O

arabonate

- ®

Unexposed Exposed
bilirubin (Z,2)
T o
i +
2
Unexposed Exposed
biliverdin

i +

N o

] ——

Unexposed Exposed




40
35
30
25
20
15
10

25
20
15
10

2.5
2.0
1.5
1.0
0.5
0.0

quinolinate

o)

A

Unexposed

Exposed

pantothenate

—

_—
i

_:-

R E—————

Unexposed

Exposed

beta-tocopherol

Unexposed

Exposed




140
120
100
80
60
40
20
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250
200
150
100

50

pyridoxate

a 8

Unexposed Exposed

2-methylhippurate

(¢]

(¢]

(¢]

+
e
—'—

Unexposed Exposed

4-hydroxyhippurate

-p+0 0

FaY

Unexposed Exposed




4.0
3.5
3.0
2.5
2.0

benzoate

1.5 ~

1.0
0.5
0.0

o N A O 0O O
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T o

— o O
E: ———

-1
Unexposed Exposed

3-ethylphenylsulfate*

(¢]

_—

o | —

Unexposed Exposed

glycolate (hydroxyacetate)

(e}

8
o) +
—_—— | e——

Unexposed Exposed
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100
80
60
40
20

glycerol 2-phosphate

°
—— ‘

Unexposed Exposed

ectoine

e e S

Unexposed Exposed

salicylate

(¢]

+

Py fa)

Unexposed Exposed




30
25
20
15
10

1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

4-acetamidophenol

(¢]

(e}

9 _o

Unexposed Exposed

2-methoxyacetaminophen sulfate*

(¢]

(e]e)

-+ 4+

Unexposed Exposed

ibuprofen

Unexposed Exposed




1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

lidocaine

Unexposed Exposed

metoprolol

Unexposed Exposed

nifedipine

Unexposed Exposed




1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

2.0

1.5

1.0

0.5

0.0

ranitidine

Unexposed Exposed

omeprazole

Unexposed Exposed

EDTA

+

Unexposed Exposed




quinate

50
40 o
(e}
30 -
20 -
8 (e}
10 - S .
o
0 I T
Unexposed Exposed
dihydroferulic acid
7
6 o
5 .
4 4
3 4
2 o
1 o
0 T T
Unexposed Exposed
N-(2-furoyl)glycine
160 ~ o
120 +
80 -
40
0 —Q 2

Unexposed Exposed
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16
14
12

oON MO

homostachydrine*

(¢]

0 ———

[

Unexposed Exposed

cinnamoylglycine

(¢]

: —9Q

I:—:' E
Unexposed Exposed
caffeine
+ —_—
]

Unexposed Exposed




40
35
30
25
20
15
10

1.0
0.8
0.6
0.4
0.2
0.0
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1,7-dimethylurate

i o

J 8

. +
= = @
Unexposed Exposed

5-acetylamino-6-amino-3-methyluracil

Unexposed Exposed

cotinine N-oxide

| — 8

Unexposed Exposed



1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

60
50
40
30
20
10

ethyl glucuronide

i (o]
i _— +
Unexposed Exposed
X-16121
| 8
] _°
] o
i _
Unexposed Exposed
X -16087
] o

Unexposed Exposed



4.0
3.5
3.0
25
2.0
1.5
1.0
0.5
0.0

3.5
3.0
2.5
2.0
1.5
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isovalerylglycine

- o

: o

1 + E
Unexposed Exposed

2-methylbutyroylcarnitine

e

e}

(e}

S E—

Unexposed

e

Exposed

tiglyl carnitine

i—
Unexposed

o

O

@
—— |
—

Exposed



2.0

1.5

1.0

0.5

0.0

3.0
2.5
2.0
1.5
1.0
0.5
0.0

cysteine

(¢]

EEE;;%;;EEE —————

Unexposed Exposed

methionine sulfoxide

—|—

Unexposed Exposed

N-acetylmethionine

8 o
— 3
I —

Unexposed Exposed




O = N W H» o O

1.0
0.8
0.6
0.4
0.2
0.0

35
30
25
20
15
10

homocysteine

(¢]

__ 8

Unexposed Exposed

4-methylthio-2-oxobutanoate

. (o]

: o

] +

i _—

Unexposed Exposed
ornithine

7] o

1 o

1 a —

Unexposed Exposed




3.0
2.5
2.0
1.5
1.0
0.5
0.0

20

15

10

5-aminovalerate

§ -1

+

- & @

Unexposed Exposed

N-methyl proline

- (o]

- (o]

i (e]

J G

: : T
Unexposed Exposed

creatine
o

— o

% i‘

Unexposed Exposed




5-methylthioadenosine (MTA)

160 5
140
120 -
100 -
80 -
60 -
40 A
20 -~ o
0 : a
Unexposed Exposed
4-acetamidobutanoate
40
(@)
30
20 -
10 ~
¢)
l__+__|
0 e |
Unexposed Exposed
glycylvaline
6
5 - 5
4 4
3 -
2 " o
14 o)
I——
0 —_—r——————

Unexposed Exposed
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glycylphenylalanine

o
O
8
—
I
Unexposed Exposed
alanylalanine
o
+
- ;
Unexposed Exposed

aspartylphenylalanine

(e}

o

Unexposed

e——— |
Exposed



prolylglycine
3.0

2.5 °
2.0

1
o

1.5 —

1.0

0.5

0.0 . T
Unexposed Exposed

+

m

isoleucylhistidine

(¢]

0.25

0.20 °
0.15

+
0.10

0.05

0.00 . T
Unexposed Exposed

Isobar: leucylisoleucine, isoleucylleucine

(¢]

_!_ O
l e —

Unexposed Exposed

O = N W~ oo
1



50
40
30
20
10

N W A~ O

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

phenylalanylphenylalanine

(¢]

_—
i

+

h

Unexposed Exposed

pyroglutamylvaline

Far)

Unexposed Exposed

valylmethionine

o
000

Unexposed Exposed




1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

N W A~ O

50
40
30
20
10

valylvaline

| (@) (0]
i +
i @
Unexposed Exposed

cyclo(glu-glu)

Unexposed Exposed

aspartylleucine

. —

Unexposed Exposed




1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

2.0

1.5

1.0

0.5

0.0

30
25
20
15
10

methionylalanine

-2 -

Unexposed Exposed

isoleucylglutamine

(e}

(¢]

+ +

Unexposed Exposed

isoleucylphenylalanine

(e} e]

(¢]

- ——
—_—

L T

Unexposed Exposed
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30
25
20
15
10

leucylalanine

_—
i

o}

e

Unexposed

Exposed

leucylaspartate

—|—

:

Unexposed

Exposed

leucylphenylalanine

(¢]

(0]

+
e —

o]

e e

—T

Unexposed

Exposed
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3.0
2.5
2.0
1.5
1.0
0.5
0.0

14
12

oON O

leucyltyrosine

-+ g

Unexposed Exposed

phenylalanylisoleucine

Unexposed Exposed

serylphenyalanine

—= E==

Unexposed Exposed




20

15

10

tyrosylalanine

8 8
: S
Unexposed Exposed

valylaspartate

o
o
. ;
Unexposed Exposed
valylglycine
(o]
(e]

Unexposed Exposed




25
20
15
10

N W A~ O
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valylhistidine

+ Q

Unexposed Exposed

gamma-glutamylleucine

[e]@)

Unexposed Exposed

gamma-glutamylglutamate

(¢]

+ —_— T

———

Unexposed Exposed




2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

50
40
30
20
10

gamma-glutamyltyrosine

o
| —Q
i O
SR
| ——
Unexposed Exposed

gamma-glutamylalanine

(e}
o

S

Unexposed Exposed

bradykinin, des-arg(9)

(¢]

(@) o

____JEEEé%EéEE 2

Unexposed Exposed



1.0
0.8
0.6
0.4
0.2
0.0

N W A~ O

O = N W~ oo

XHWESASXXR*

(e}

N , B _
Unexposed Exposed
DSGEGDFXAEGGGVR*
ﬁ : °
Unexposed Exposed

N-acetylglucosamine

(¢]

O
O

__ —

=

Unexposed Exposed




70
60
50
40
30
20
10

60
50
40
30
20
10

20

15

10

fucose

@

L :

Unexposed Exposed

6'-sialyllactose

- @

Unexposed Exposed

sorbitol

_——

F+OO

—r

Unexposed Exposed
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14
12
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2.5
2.0
1.5
1.0
0.5
0.0

12
10

O N A O

methyl-beta-glucopyranoside

o
8 o)
éll #f.
Unexposed Exposed
glucose
O
_,_8 i
——
——
Unexposed Exposed
pyruvate
O
o
L+ ] :
Unexposed Exposed




70
60
50
40
30
20
10

70
60
50
40
30
20
10

70
60
50
40
30
20
10

2,3-butanediol

o
o
Q +
} ==—
Unexposed Exposed
threitol
o
2 2
Unexposed Exposed
xylitol
o
- 8
} i

Unexposed Exposed



60
50
40
30
20
10

1.0
0.8
0.6
0.4
0.2
0.0

16
14
12

oON MO

xylonate

i o
J ) g
Unexposed Exposed
isocitrate
Unexposed Exposed

succinylcarnitine

o ]
+
—_— =

Unexposed Exposed



acetylphosphate

1.6 - o
1.2 i T
i EE
0.8 =
. o
0.4 - 8
0.0 . T
Unexposed Exposed

linolenate [alpha or gamma; (18:3n3 or 6)
3.0

2.5
2.0
1.5
1.0
0.5

0.0 .
Unexposed Exposed

|
i_

4 o }li 0o

docosapentaenoate (n3 DPA; 22:5n3)

o

——

Unexposed Exposed

O = N W & 01 O
1




4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

2.0

1.5

1.0

0.5

0.0

valerate

| R

1 — B
Unexposed Exposed

caprylate (8:0)
(o]
| — — ——
__T__ >

Unexposed Exposed

undecanoate (11:0)

B ———
1 |
(@]
8

Unexposed Exposed
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3.0
2.5
2.0
1.5
1.0
0.5
0.0

N W A~ O

5-dodecenoate (12:1n7)

(o]
(o]
: ——
= i
Unexposed Exposed

pentadecanoate (15:0)

_—

. —

—_—

_—
i

Unexposed

Exposed

margarate (17:0)

|
—_—

Unexposed

Exposed




3.5
3.0
2.5
2.0
1.5

oleate (18:1n9)

1.0

0.5
0.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

O = N W S~ oo

_—
i

,

Unexposed

Exposed

nonadecanoate (19:0)

—_—

_—
i

Unexposed

Exposed

dihomo-linoleate (20:2n6)

_—

— —

f-

Unexposed

Exposed




3.0
2.5
2.0
1.5
1.0
0.5
0.0

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

adrenate (22:4n6)

(¢]

_—
i

- !

Unexposed Exposed

palmitate, methyl ester

(¢]

Unexposed Exposed

2-hydroxyoctanoate

(e}

Unexposed Exposed




2-hydroxymyristate

(¢]

(@)
(@)

_—

T +
 —— [ S

o N & O © O

Unexposed Exposed

2-hydroxypalmitate
3.5

3.0 -
2.5
2.0
1.5

1.0 —— S
R —————

0.0 . T

Unexposed Exposed

2-hydroxyglutarate
140

120 ©
100
80
60
40
20 9
0 —— ;

Unexposed Exposed



3.0
2.5
2.0
1.5
1.0
0.5
0.0

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

O = N W~ oo

sebacate (decanedioate)

1
—_—

Unexposed Exposed

tetradecanedioate

o

o

_—
i

Unexposed Exposed

undecanedioate

—

—_——— —

Unexposed Exposed




stearamide

14

12 - o

10

8 -

6 - o

4 8 -

2 — 1 o=

N e
Unexposed Exposed

isopalmitic acid

5

4 o

3 4

2 - -1

1 I —

0
Unexposed Exposed

jlandin A2, B2 and 13,14-dihydro-15-keto-p
3.0

2.5 4 -
2.0
1.5 ~
1.0

0.5
—|— —_—
0.0 . T

Unexposed Exposed




2.5
2.0
1.5
1.0
0.5
0.0

25
20
15
10

3.0
2.5
2.0
1.5
1.0
0.5
0.0

18-HEPE

—!— _I_
Unexposed Exposed
12-HETE

. +

1 =—
Unexposed Exposed

propionylcarnitine

N o

i == IR

| —_— If,'fl

[e]

Unexposed Exposed
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hexanoylglycine

(¢]

_—

@ @« =

Unexposed Exposed

3-dehydrocarnitine*

o

8 O
— ==
Unexposed Exposed

octanoylcarnitine

_—

Unexposed Exposed




4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

3.0
2.5
2.0
1.5
1.0
0.5
0.0

o N & O 0 O

laurylcarnitine

Unexposed

Exposed

stearoylcarnitine

(¢]

Unexposed

Exposed

glycocholate

] ——
: EEEE$5555
Unexposed Exposed




4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

N W A~ O

deoxycholate

_—

. —

Unexposed

Exposed

7-ketodeoxycholate

o

Unexposed

Exposed

taurolithocholate 3-sulfate

(e}

(¢]

_—

IS

Unexposed

Exposed
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12
10

O N A O

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

glycoursodeoxycholate

(o]
(o]
(o]

i o
Unexposed Exposed
glycerol

o
————— i
Unexposed Exposed

glycerophosphorylcholine (GPC)

Unexposed Exposed
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14
12

OoON MO

25
20
15
10

O = N W H o O

pinitol

+

Unexposed Exposed

1,2-propanediol

—#—

Unexposed Exposed

1-stearoylglycerophosphoethanolamine

B [}

_Q
7 = I

Unexposed Exposed




1-linoleoylglycerophosphoethanolamine’
3.0

2.5
2.0 -
1.5 - +

1.0 -
0.5 -

l—+—|
0.0 . .

Unexposed Exposed

2-arachidonoylglycerophosphoethanolamit
25

o
2.0 - —T
1.5 4
+
1.0 4 :
: +
0.5 -
0.0 . :
Unexposed Exposed
2-myristoylglycerophosphocholine*
5
4 1 o
3 (o]
2 4 :
1 4 L ] I
—
0 ; :

Unexposed Exposed



3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

O = N W H» o O

N W A~ O

2-palmitoylglycerophosphocholine*

. 8
] +
Unexposed Exposed
1-heptadecanoylglycerophosphocholine
. o
T o
- - +
. — —
Unexposed Exposed
1-oleoylglycerophosphocholine
O
| (o]
- + +

Unexposed

Exposed




2-linoleoylglycerophosphocholine*

2.5

2.0

1.5

1
+

o

_—
i

0.0 : |
Unexposed Exposed

1.0

0.5

1-eicosatrienoylglycerophosphocholine*

6

5 (e]

4 o

3 8

2 - + —T

' - —

0 . i
Unexposed Exposed

2-arachidonoylglycerophosphocholine*
3.0

2.5 -
2.0
1.5 -1
1.0
0.5

0.0 : E
Unexposed Exposed

1 .
_— =




16
14
12

OoON MO

14

O N b~ O OO

O = N W H» OO0 O

1-palmitoylglycerophosphoinositol*

o

o
= —— ?
Unexposed Exposed

1-palmitoylplasmenylethanolamine*

(o]
(o]

_9

Unexposed Exposed

1-linoleoylglycerol (1-monolinolein)

Unexposed Exposed




16
14
12

oON O

2.5
2.0
1.5
1.0
0.5
0.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

sphingosine

——

Unexposed Exposed

palmitoyl sphingomyelin

7 o
o
] 1 +
. ?
Unexposed Exposed

lathosterol

¥ ——

|
—_—

Unexposed Exposed




7-alpha-hydroxycholesterol

o

O = N W H» OO0 O
1

o i

Unexposed Exposed

dehydroisoandrosterone sulfate (DHEA-

5

4
3_
2

(¢]

2.5

Unexposed Exposed

cortisol

2.0

1.5

1.0

0.5

|
—_—

0.0

Unexposed Exposed




campesterol

3.0
2.5
2.0
15
1.0 " +
0.5

0.0 . T
Unexposed Exposed

4-androsten-3beta,17beta-diol disulfate 2*
3.5

3.0
25
2.0 -1
1.5 N
1.0 : *
0.5 -
0.0 . .
Unexposed Exposed

(¢]

-1 O

5alpha-androstan-3beta,17beta-diol disulfa
5

O
41 o
3 - © S
2 2
| +
1| E==
0 T T

Unexposed Exposed



pregnen-diol disulfate*

6

S o

4_ -

3 4

2 - N —

14

0 . i
Unexposed Exposed

)alpha-androstan-3beta,17alpha-diol disulfa
25

2.0

1.5

1.0

0.5 +

0.0 . T
Unexposed Exposed

xanthine

16

12

o

(o]

o

i +
_ _—
0 : T

Unexposed Exposed




inosine

7
o
6 -
5 .
4
3 = - r O
2 4 .
1- - °
_—
0 T T
Unexposed Exposed
N6-methyladenosine
25
20 - 8
15 -
10 -
5 4
+
0 P .
Unexposed Exposed
N1-methylguanosine
100
m o
80 -
60 -
40 -
20 -
7 @
0 ; .

Unexposed Exposed



100
80
60
40
20

12
10

O N A O

25
20
15
10

N2,N2-dimethylguanosine

(¢]

@)
+

Unexposed Exposed

allantoin

_—

I

Unexposed Exposed

thymine

. —

Unexposed Exposed




25
20
15
10

1.6

1.2

0.8

0.4

0.0

O =2DNW,rRIOON®

uracil

o

o

+
— ] e
Unexposed Exposed

5-methyluridine (ribothymidine)

e —

—_—

|
—_—

Unexposed Exposed

threonate

(0]

——

_—
i

'

T

Unexposed Exposed




160
140
120
100
80
60
40
20

N W A~ O

o N & O © O

heme*

i o
Unexposed Exposed
bilirubin (E,E)*
] o
T +
T (o]
Unexposed Exposed
nicotinamide
T (o]
Z o
] B — °
§ —— —_—
Unexposed Exposed



1.0
0.8
0.6
0.4
0.2
0.0

30
25
20
15
10

3.0
2.5
2.0
1.5
1.0
0.5
0.0

nicotinate

Unexposed

Exposed

2,3-dihydroxyisovalerate

g

o

o
—|__

[ ——

Unexposed

Exposed

gamma-tocopherol

(¢]

Unexposed

Exposed




pyridoxine (Vitamin B6)
1.0 : :

0.8
0.6
0.4

0.2

0.0 . T
Unexposed Exposed

2-hydroxyhippurate (salicylurate)
160

140 4 o
120 1
100 1 o
80 1
60 -
40

(@]

20 1 ——
0 D

Unexposed Exposed

mandelate
20

10 4

(e}

N E— —

Unexposed Exposed



2.0

1.5

1.0

0.5

0.0

20

15

10

40
35
30
25
20
15
10

methyl-4-hydroxybenzoate

Unexposed Exposed
4-ethylphenylsulfate
(o]
] o
(o]
] 0 -
Unexposed Exposed
iminodiacetate (IDA)
T (o]
N (o]
- o}
1 —— ——

Unexposed Exposed



3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

1.0
0.8
0.6
0.4
0.2
0.0

O = N W~ oo

cyclo(gly-glu)

. +
l=-_|&l _I_
Unexposed Exposed

nicotine
Unexposed Exposed

salicyluric glucuronide*

(¢]

(o) — —

+ [+ 1]

Unexposed Exposed




3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

p-acetamidophenylglucuronide

o
+ L

Unexposed Exposed

3-(cystein-S-yl)acetaminophen*

(¢]

@ -+

Unexposed Exposed

naproxen

Unexposed Exposed




1.0
0.8
0.6
0.4
0.2
0.0

1.00
0.80
0.60
0.40
0.20
0.00

1.0
0.8
0.6
0.4
0.2
0.0

ketamine

Unexposed Exposed

metoprolol acid metabolite*

o

] —
Unexposed Exposed
citalopram

Unexposed Exposed




1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

20

15

10

1.0
0.8
0.6
0.4
0.2
0.0

venlafaxine

Unexposed Exposed

phenylpropanolamine

o

|=__:_—||:l
Unexposed Exposed

aspartame

Unexposed Exposed




30
25
20
15
10

o N A O 0O O
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4-hydroxybenzyl alcohol

(¢]

(¢]

_—

]

Unexposed Exposed

thymol sulfate

8
i o
m IR (e}
i +
_
- 1 T
Unexposed Exposed
cinnamate
| o
1 8 S S

Unexposed Exposed
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25
20
15
10

2-oxindole-3-acetate

(¢]

e ——

Unexposed Exposed

1H-quinolin-2-one

A e o S

Unexposed Exposed

paraxanthine

Unexposed Exposed



30
25
20
15
10

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

30
25
20
15
10

1-methylxanthine

o
7 (e]
- (e]
T +
IS =_—— @ |
Unexposed Exposed
cotinine
1 o
] o "
_ o :
Unexposed Exposed
erythritol
o
- (e]
(e]
J o °
] - — :
Unexposed Exposed



1.0
0.8
0.6
0.4
0.2
0.0

2.5
2.0
1.5
1.0
0.5
0.0

2.5
2.0
1.5
1.0
0.5
0.0

phenolphthalein beta-D-glucuronide

Unexposed Exposed
X-16123
] o
o
J o)
+
Unexposed Exposed
X-16117
— o N
| n +
Unexposed Exposed




2.5
2.0
1.5
1.0
0.5
0.0

14

O N b~ O OO

X-16132

(o]
i N o
—— u
Unexposed Exposed
X-16131
i o o
] o
] o
e %
Unexposed Exposed
X -16130
(@)
i +
8

Unexposed Exposed
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1.0
0.8
0.6
0.4
0.2
0.0

4.0
3.5
3.0
25
2.0
1.5
1.0
0.5
0.0

X -15754

. o
' ; c
Unexposed Exposed
X -15707
Unexposed Exposed
X -16063
T e}
] o
| == :

Unexposed Exposed




16
14
12

OoON MO

O = N W H» OO0 O

10

o N » O

X -16071

7] O
i —_— _—
Unexposed Exposed
X - 15863
i 8
=t
Unexposed Exposed
X - 16458
: o
i 8
. = -

Unexposed Exposed
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X - 16444

] +
i I T
Unexposed Exposed
X -16447
(o]
- (o]
- (o]
]  — ——
Unexposed Exposed
X - 16649
T o
l o
| (o]
- o
(o]
) — _
Unexposed Exposed
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1.6

1.2

0.8

0.4

0.0

3.0
2.5
2.0
1.5
1.0
0.5
0.0

X -16480

o

—— +
|
Unexposed Exposed
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