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O7—
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Ne=c, , JIIN— CH—C — HITPEEK —f a-chain

HN—C o KA AT N0
|l / N\
O CH; Cllx p-chain
acrylamide valine Hemoglobin A0 Human
o o D TiE
FHUYJLT IR ANESOFEY AA-Val-FTH

T AA-VHLTPEEK

!

O

, CHy— Cly~F HN— CH—C # [TPEEK a-chain
- |
HHN—C CH
1 7/ \
U 471.037114 CHy CHa B-chain
propionamide modeification valine

Hemoglobin AO_Human 59
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Val (13C5; 15N)

A 3 o-chain
N=C=S ~4 * .
B-chain
FITC O COOH Hemoglobin AO_Human I~vUonfE
CCC
HO 9) 0] * *
fluorescein-4-isothiocyanate
(Fluorescein-4-isothiocyanate) Val (13C5; 15N) ¥
F K . * a-chain
/7N
IR e 5 B-chain
IND TINAEDEE

Formed FTH-analyte COOH

(fluorescein-thiohydantoin) O = ‘

Hemoglobin A0 Human
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B (n=102) 4555 = 34.16 11.91 2553 35.69 53.05 2495
Bk (n=43) 4486 + 31.54 11.91 22.65 33.96 57.27 146.0
etk (n=59) 4606 + 36.20 15.35 27.00 3921 50.89 2495
FERSE (n=79) 3829 = 2914 11.91 2415 32.57 4423 2495
BUEE  (n=21) 73.57 = 38.16 13.76 51.80 68.29 Q4 .42 1502
160 154

m BREE
140 m FERZEE

120

100

AA-Vallevel (pmol/gHb)
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100 | — y = 0.0007x +35.699
m : R2=0.1842
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Title Quantitative Target

Preprocessing and Quantitative Equipment

Alcohol influence on acrylamide to glycidamide
metabolism assessed with hemoglobin-adducts and
questionnaire data

Hb adducts to N-terminal valine

AA-Val-FTH, d3-AA-Val-FTH, AA-d7-Val-FTH,
GA-Val-FTH, d3-GA-Val-FTH, GA-d7-Val-FTH,
EO-Val-FTH, EO-d7-Val-FTH

A new modified Edman procedure for analysis of N-
terminal valine adducts in hemoglobin by LC-MS/MS

Monoclonal antibody development for acrylamide-
adducted human hemoglobin; A biomarker of dietary
acrylamide exposure

Hb adducts to N-terminal valine

Relationships between biomarkers of exposure and
toxicokinetics in Fischer 344 rats and B6C3F1 mice
administered single doses of acrylamide and glycidamide
and multiple doses of acrylamide

C5-AA-Val-PFPTH, C5-GA-Val-PFPTH

Hemoglobin adducts from glycidamide: acetonization of
hydrophilic groups for reproducible gas chromatography/
tandem mass spectrometric analysis

GA-d7Val-PFPTH

AA-VHLTPEEK, GA-VHLTPEEK,
Isotope labeled AA-Val(13C5 15N)-HLTPEEK, GA-
Val(13C5 15N)-HLTPEEK

Laboratory Procedure Manual (CDC)

Analysis of hemoglobin adducts AA-Val-PTH, GA-Val-PTH
N-(2-carbamoylethyl)[2H7]valine-PFPTH for AA-
Val adducts,
N-(2-carbamoyl-2-hydroxyethyl)[2H7]valine-PFPTH
for GA-Val adducts

AA-Val-PFPTH

Hemoglobin adducts and micronucleus frequencies in
mouse and rat after acrylamide or N-methylolacrylamide
treatment

Differences in hemoglobin adduct levels

Simultaneous quantification of hemoglobin adducts Hb adducts to N-terminal valine

GC-MS

Edman degradation, N-alkyl Edman method
LC-MS

Edman degradation, N-alkyl Edman method
LC-MS

Edman degradation, N-alkyl Edman method
LC-MS

Edman degradation, N-alkyl Edman method
GC-MS

LC-MS/MS

Edman degradation, N-alkyl Edman method
LC-MS

Edman degradation, N-alkyl Edman method
GC-MS

GC-MS
GC-MS
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0

P for trend = 0.02 P for trend = 0.04

}
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g ¥ % R
2.8 7.5 19.9 3.8 6.2 11.1
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RoMRMLIZ A HEh 5 R REERS T Bitblc. —FHHFE
DML ZFR A=, RPETAM/OD—T R REE TRILERR. ICP-
MSBJ:mCP-OES’c,EIIE'd‘é ﬁﬁﬁa‘&{—ﬁ‘fbto

— -
Mlcm vave ICP OES
- L
Somf

Quartz vessel transferred measured P
I/ Q added water — %
b N B U
Sample 7.5 mL Digestion solution (x2
0.1g measured 33 elements
AMEUEERFER
iy
EE TR |HMRE RSD ‘
- <A OBBE DT
Cd, U o 05 95-101  0.2-1.4 ELTHEASNSAIREEDH S
Sb 98-108  0.6-0.9 It (Sb, Ge, Ti, Al, Ca, Mg, Li,
Li, V, Mn, Co, Ge, As, — —
e, 3r 7r, Mo hs 0.5 10 94-106 0.1-2.5 ||:> Zn, Co, Mn) IZHNZA . EETH
Ti, Cr, Ni, Sn, W 1 10 96-114  0.1-3.1 (Cd, Pb, AsF)Z 2L 34THEIC
Cu, Ga, Ba 2 10 93-108 0.3-4.0 A} Shile =" .
B, Mg 5 10 102-105 0.4-4.0 f#f‘zg?;g;?féggfiéf—ﬁﬁ
Al, Fe, Zn 10 100 95-102  0.3-3.0 =/d . ALLISo
Na, K, Ca 50 100 102-110 0.4-4.7

P 10 100 97-103 0.2-2.9



it #ARE L

fiit &AL
&R~
it B E ARV
i &R~
it 8 AR~
i B ERNL
it EARRIL

it ERRIL

MERBTER
R

REFTERARMNL
EEFTEHEMARNL
EEFTERRMNL
REFEARMNL
\EFTERARML
REFEARMNL

Ge
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it

Sb
48 +0.9 ND ND
42 +0.3 ND ND
48 +0.2 ND ND
\ 50 £ 0.4) ND ND
ND 26+0.2 | 0.6 +0.0
ND 8+0.1 | 0.8+0.0
ND 7+0.1 ) 0.3+0.0
ND ND (257 t 1.?
ND ND 279 +2.8
ND ND 179+2.2
ND ND 257 1.6
ND ND 151 +0.5
ND ND 177 +2.3
ND ND 172+2.3
ND ND 261 +2.7
ND ND | 249%6.2

ND
5315
ND
ND
ND
ND
ND
ND
ND
12 +0.1
ND
ND
ND
16 £ 0.1
14+0.1

ND

ND
ND
18+0.4
ND
11+0.4
12+0.4
18 £ 0.0
17+0.3

ND

* L34 {E +SD (n=3), ND: Not detected (Ge: ND < 0.5 mg/kg, Ti: ND < 1 mg/kg, Sb: ND < 0.1 mg/kg, Co: ND < 0.5 mg/kg, P: ND < 10 mg/kg)

Ge: 950 mg/kg
10 - 30 mg/kg
Sh: $9200 mg/kg

Ti:

Co: 10 -50 mg/kg
P:10-50 mg/kg
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PASORIGIEER B SEHEOBEERENT R

A& M BREEEEZFIHLT=P450-Glo™ assay system (Promega) Z{# AL . 120
Y'E DPAS0 G 1t % A E O E R Ta i
B EREREZETMEDSYNIBRIRERESHABRICE T4 EL
FTREDEEEZHAZEREICKY T P <005

i FRIR b3 B | 6 ik #E | SEATH
8 § #x ¥ § & 2 27 32 EI|E& B4 4 s ol=l2 2
P450 L w Ta R I kil = Ao | = E n = g =2 < A ) I ‘\ﬁ ‘\ﬁ
sy | B OB OFE Ko| W M| d & DR & W | W | ®|J= o5 & & K| g5 W
e L] o) i e N2 = I~gn  om Y| Y| i SE ol T < o
i 2 =2 x - D (I G+ KA gy T ) ) =
:"”_{ R Z, H= H’}K H= K K 218 O ! Y -"H-F-I R '?; H'W'H Q T = = ﬂ] M‘I M‘I
g g SE =g mBI(® o Y[ o7 g | = ® 0z

1A1 | 0.012 0.026 0.074 0.410| 0.020 0.020| 0.013 0.030 0.001 0.098 0.506 0.736 | 0.337| 0.368| 0.592 0.337 0.419 0.486 0.608| 0.847 | 0.528 0.218

1A2 | 0.852 0.493 0.190 0.910| 0.864 0.689| 0.517 0.677 0.020 0.489 0.947 0.517 | 0.164| 0.666 | 0.689 0.487 0.592 0.644 0.623| 0.447| 0.595 0.218
1B1 | 0.781 0.677 0.145 0.694| 0.711 0.842| 0.452 0.629 0.002 0.383 0.718 0.830 | 0.334| 0.390( 0.131 0.018 0.070 0.192 0.462| 0.010 | 0.028 0.608

S 2B6 | 0.206 0.536 0.933 0.034| 0.947 0.947| 0.642 0.836 0.027 0.487 0.751 0.092 | 0.271| 0.543| 0.101 0.968 0.207 0.557 0.121| 0.187 | 0.467 0.095
% 2C8 | 0.419 0.363 0.827 0.806| 0.901 0.457] 0.101 0.035 0.646 0.596 0.365 0.197 | 0.580| 0.907| 0.047 0.713 0.966 0.738 0.285| 0.167 | 0.282 0.703
Tt 2C9 | 0.081 0.133 0.458 0.705| 0.078 0.236| 0.097 0.164 0.033 0.182 0.103 0.033 | 0.455| 0.112 | 0.267 0.170 0.048 0.918 0.410] 0.173| 0.102 0.373
2C19 | 0.049 0.038 0.103 0.660| 0.070 0.070| 0.006 0.246 0.003 0.286 0.235 0.400 | 0.452| 0.149| 0.464 0.221 0.603 0.264 0.170| 0.672| 0.616 0.035
2D6 | 0.052 0.608 0.164 0.790| 0.003 0.016| 0.146 0.208 0.135 0.632 0.096 0.856 | 0.374| 0.468| 0.923 0.040 0.151 0.001 0.005| 0.351 | 0.339 0.642
3A4 | 0.058 0.001 0.853 0.023| 0.498 0.211] 0.296 0.187 0.008 0.419 0.198 0.028 | 0.040| 0.264| 0.298 0.508 0.892 0.129 0.162| 0.813 | 0.475 0.189
1A1 | 0.012 0.015 0.163 0.454| 0.089 0.089| 0.003 0.049 0.001 0.198 0.324 0.191 | 0.973| 0.191| 0.689 0.360 0.801 0.704 0.926| 0.806 | 0.920 0.533
1A2 | 0.632 0.845 0.629 0.648| 0.215 0.061| 0.361 0.444 0.815 0.016 0.024 0.361 | 0.375| 0.781| 0.983 0.777 0.821 0.610 0.717| 0.129 | 0.003 0.732
2B1 | 0.082 0493 0595 0.081| 0.042 0.148| 0.133 0.525 0.040 0.126 0.849 0.072 | 0.364| 0.486| 0.143 0.356 0.837 0.110 0.155| 0.698 | 0.968 0.068
§ 2C6 | 0.150 0.180 0.256 0.112 | 0.315 0.315] 0.037 0.242 0.074 0.316 0.643 0.448 | 0.679| 0.849| 0.159 0.509 0.780 0.588 0.225| 0.665 | 0.606 0.052

2D1 | 0.604 0.641 0.049 0.950| 0.924 0.924] 0.400 0.938 0.283 0.015 0.207 0.810 | 0.752| 0.030| 0.588 0.420 0.065 0.587 0.784] 0.672 | 0.751 0.900
2E1 (0169 0.122 0.852 0.144| 0.460 0.460| 0425 0.442 1.000 0.328 0.273 0.425 | 0.158| 0.425| 0.460 0.103 0.174 0.393 0.363| 0.305 | 0.325 0.610
3A2 | 0.003 0.003 0.118 0.266| 0.315 0.688] 0.037 0.079 0.025 0.316 0.354 0.184 | 0.215| 0.184| 0.688 0.290 0.576 0.104 0.166| 1.000 | 0.302 0.157
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