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HIR EEEER0) EBEE® WA (A)
i ) 10%a " 20% 87"
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F=hEE 24.1 18.9 22 6
NREL 36.5 20.0 51 13
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FFQ¥ 4 MEFFE R 52 )
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F#EHE® FHEHEO

NEAZ
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2 a—b—-aa7¥H 0.2034 0.5341 13.2 3
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NAFSE FRQ 22 4 PERFIE 5 52 38)

B hb W% 53 2 TZINTIK FIZULTIR
REER RERED RERE
HEBEGM FEHEO

NE AL
1 A8 0.3307 0.3307 13.8 2
2 a—b—.-aa 7 [ 0.2034 0.5341 13.2 3
3 Uit 0.1807 0.7148 14.0 1
4 ERT e — 0.1069 0.8217 55 5
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ST AR, EENME L 2 DR D e RIE S T,



(2) fERIFRRE : KM 2R — P ORYEFENZE ORFMBREICKT 5, EFRBREOFFEIL R
B o RBEHNRII BREEL LTCoOFHAERIE (BFEEYSE  RHEEAN GRERT) . AR
’#F (RERKF) )

YR 7 N— T O E O (BB ET A ZE TRFEHRT 7 VAT I NIE<#E
BHEE LD & L EORF R ORI 2 R — MIFFEIZE SR A Y 27 L OBE B
T O] CFERR 27T~29 1) | BFFEiRES - AT (KIRKT) ) [k 2k sE Huv
T, ~NEZ AT 2 AN ORIEFHELZ BRGE LT, BILERGEE LT, Bulic 5o
BRI CE DRI A FIEDOEA, B OO XA AREL RV HEOE, iRk
ANY 2 DFEEMESDEBEZOWTHRGE L 72, B X 2RO R/MEEERT 2 2
ENTE, DELEZBETILEOROVEIMEOmWT R~ L2 N L=, BESHTIC
BWTiX, MERIISOVESEMEZ R L, MRME FOZEIFE (Formic acid/Acetonitrile) 77
T hORELIZE Y, REARER T T b a— L a2 Uz, BIEREITEENE T LTEY .,
R ITIE, rERE FIEIZ DWW T, BHEN e iR a2 2 2 & TRl 72 Fik A fesr L, RiidLEL )
IEEAINA (HbAA, HbGA) DJE&EZFAA, BREEIEE S L COAF MM, 24 M A2 BREE LT,

TR U7z 2 MDA E (HbAA & HbGA JREEDFN (pmol/ghb) ) &, &Fiek (DR) 25 HEH
L7721 BH7=0 o A BEE (ug/day) 2B L7 L 2 A, MEfR#1Z0.014 THH 7=, —F T,
B gEhE H £ O HHE 10 HUNORIKIZIRET 2 L FHBIREIL 0.62 £ 720 T 0 7etHR
AT, AAFEEUE L IREEIEAE & L C o HbAA IR O i, fBEURH] & SRR O TeitEe, T A
IC X DREBREREOIEENEHE LW Ev5, AL @ PBPK £ /L& W72 H AN D HbAA JEE %
HEHE L., ZOEL DHEL - BREEHAIT 572, BEMA) DHEE S4L7z A HEE B IE K A E, 3£
U 7= HbAA JEEE S . H A O HbAA JEEE 1XHE )6 140 H LA T, 34.0 pmol/gHb (ZUXHE (R
H2s5 OB BN A2 TRIS) Lz, BF /A0 BHER U2 & 2RE O B%EIE 0. 25 T
HY | mWAHBERBRITERD bRl olo, —FH T, MK O HoAA SR, RFEE L CH U AA R
FEAERLZELTH, EEEHER T 81.47 pmol/gHb, H[EHEHT 66.00 pmol/ghb & 720 |
15.47 pmol/gHb MFEMNATL D Z LN, FEFMICIVRE SN, Zhid, BFERHELOHEEL
72 AVEEE, REFHEOHM, SRl COMMETAR L TH-o72E LTH, HoAA JEEN R
HTEEEHRLTWD,

(3) fEPFRE : MPE BIREZHWEZT7 27U AT I FEREOEAN (ZHiM) £8%i8ET 3
AT (PN E  ARET (RO RE) . BHEA (EXT) . Bnftke (ExPAFR
T H—) )

ZHMaR— MIEOY 72425 4 (Rik2 — (1) —@) & LT, 1995~1998 4T 4 Hili > &
— TR U CEM ST FRQ ZEY MRS IC B WV TR BRE S LTV A BEERIK 2 Vv T, i
I < BFEAE (HbAA 38 X OVHbGA) DOfE AN, EAMEE ORGHE21T - 72,

BAFTERI G 565 4D O B 4 FEIORARE RILEK) F6 X ORISR, FFQ 7 — & Ofii> T\
% 350 L DOR%RF (ar—F) 6, FVHZ LY T V7 T604%EEE L, 4 55 240 ik
7T DIRMERRRIR 2 Tz, JRIERIE Z xS & U, MERZ L, Wi &, = R~ gLz rne s
BEHHZ XD N KN U ~ORIER (AL THIUE, e 47 I RMENY ») & LC/MS/MS
WCCER LTz, EEWEIZIT, /ey Y % MY 7 b S N Kinb o 8 7
S EEAG, INLREFICE R0 0S8 52 LT, DMBREEEBETIVNEN WERGELE
L7z,



(.7 HbAA, HbGA & fflfl, DEEREREHIE (A, B, BERGLN) 2R 51T L, RFiekE
(Dietary records, DR) ZMHWTHEE L7- 28 AR (7 BRI X4 ZHi) OY¥ A IZLBEE, BWE
R E A (Food Frequency Questionnaire, FFQ) Z# A WTHEE L 7= 1 fEROEHAR 72 AL X<
BEASEME L OR L, HGE2ETIE, M HoAA OFEIE (Mean) EFEHERAE (SD) 1% 335
+315pmol/gHb C, #ifI% 63~1520pmol/gHb T& - 7=, HbGA ® Mean=SD | 80*=65pmol/gHb T, #i
FHIZ 13~360pmol/ghb ThH -7z, BHITIL, BIED HbAA FEO HF R tE XL v 250 Em <, &l
PG N Z E RSN 57, 2 OEMAIE HbGA THFERETH o7 ABFEIC IV TR O % %f
Grl L TT o 72WF3EICB W T H M HbAA 35 X OV HbGA 3B R BE %2521 5 Z E BB S T/ -
TUW/=72% (Yamamoto et al, 2020) . B2 CRERIMRNT L= & 2 A, BEHZF T HbAA 35 KUY HbGA
ERm <, £z, WEBEE TH—, ®mVME (FKE 1520pmol/ghb) NBIZE Iz Z Linn | B
JED AT B~ORENRKRE L, —EWIRFE D ATRetEns R~ Sz,
5. ARIEHE (HbAA, HbGA) B L UMEHUE (DR, FFQ) 434

n O RS oM 20 T e O mo

HANAE HANAE
Sefk HbAA™ (pmol/gHb) 60 335 315 63 150 201 356 1520
HbGA" (pmol/gHb) 60 80 65 13 42 57 100 360
DR Intake? (ug/day) 60  17.86 3.61 2.80 5.50 6.87 9.60  18.46
FFQ Intake (pg/day) 60  7.81 3.39 1.90 5.25  7.42 9.93  16.63
el
FBik HbAA"™ (pmol/gHb) 30 486 389 86 169 327 689 1520
HbGA ™ (pmol/gHb) 30 104 83 13 44 75 136 360
EHE (DR) ~(ug/day) 30 802 360  2.80 552  7.26 10.19  17.27
EIE (FFQ) (ug/day) 30 816 366  2.07 480  8.85 10.34  16.40
e HbAA"™ (pmol/gHb) 30 185 59 63 142 175 216 329
HbGA ™ (pmol/gHb) 30 56 20 30 41 52 65 125
BEE (DR) *(ug/day) 30  17.70 3.67 4.08 5.29 6.35 9.12 1846
ERE (FFQ) (ug/day) 30  7.45 3.13 1.90 5.50 6.38 851  16.63
IR
HIEREE  HbAA™ (pmol/gHb) 10 820 276 522 659 765 946 1493
HbGA™ (pmol/gHb) 10 173 76 104 131 137 205 360
EHE (DR) * (ug/day) 10 8.98 4.55 3.43 4.65 9.29 10.92  17.27
EmE (FFQ) (ug/day) 10  10.10 3.74 4.80 6.76 9.74 13.67  16.40
EWEBEE  HbAA™ (pmol/gHb) 11 357 399 86 186 242 271 1520
HbGA " (pmol/gHb) 11 71 74 13 28 56 73 286
EIE (DR) * (ug/day) 11 8.38 3.51 3.52 5.93 7.19 11.50  15.03
EME (FFQ) (ugiday) 11 754 352 207 457  9.36 10.34  12.22
JEN HbAA" (pmol/gHb) 39 205 121 63 140 169 233 674
HbGA™ (pmol/gHb) 39 58 30 23 39 49 66 165
EHE (DR) * (ug/day) 39 7.42 3.38 2.80 5.29 6.40 899  18.46
ERE (FFQ) (ug/day) 39 7.30 3.11 1.90 5.19 6.44 8.80  16.63

% 5E: HbAA, hemoglobin adducts of accrylamide; HbGA, hemoglobin adducts of glycidamide;
DR, dietary records; FFQ), food frequency questionnaires
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WIZ, 58U HT % VT, HbAA 38 T8 HbGA OE AN - fE NHEE) %2 5 LBl I OWRJERR L A1z
B U, WARZENC T2 ANES OB EZBR I L (£6) , HEOZHIZ, DR LT
SN A EBREIZOWTHREBROR AT 572,

HbAA & HbGA O NI Z &N kT 2 ANNEBOEE L2 L5 & HbGA DEEE K <. HbGA
DIENFIZENRENZ EBRH LN oT, Beak i35 & HbAA B OVHBGA & HiT, &I
ARTHMETEABZB R K X < oE ALK T 2 ANEB O L EARONFER L 720 |

BHEICBOTEABZERRE WS ERHLIC R -T2, — ., BFEETHE SN BEOER
mCIL, BEILEAEWZ &b, @AW®ﬁ@#k%w EMHA LN o T, Fo, BRI T
&g 5] Ltﬁi%f% W5 0D HbAA 35 X TN HbGA (2 381F 2 8B L S FEMBE T I R TIRWFER TH 1 |
HbAA 36 LUV HbGA 7S ME DX TR KR ES EELZ T H Z EDRHALNITR T,

(|

* 6. HIEEOEAN. EARZS)

" ) BAAERD () BARERO EBL
ANES  BAMED ol ) mosia®)  (A/B)

PEBI]
Bk HbAA (pmol/gHb) 43265 140683 23.5 76.5 0.31
HbGA (pmol/gHb) 982 6636 12.9 87.1 0.15
EERE (DR) (ug/day) 19 8 69.8 30.2 2.32
M HbAA (pmol/gHb) 5720 2052 73.6 26.4 2.79
HbGA (pmol/gHb) 300 320 48.4 51.6 0.94
EEE (DR) (pg/day) 11 11 51.8 48.2 1.07
WRELLR I,
B W HbAA (pmol/gHb) 49482 63709 43.7 56.3 0.78
HbGA (pmol/gHb) 1335 5446 19.7 80.3 0.25
EmE (DR) (pg/day) 29 13 68.7 31.3 2.20
NEERL JuE HbAA (pmol/gHb) 34413 150906 18.6 81.4 0.23
HbGA (pmol/gHb) 305 5385 5.4 94.6 0.06
EHRE (DR) (ug/day) 18 8 69.2 30.8 2.25
FEMR I HbAA (pmol/gHb) 15287 10821 58.6 41.4 1.41
HbGA (pmol/gHb) 558 754 42.5 57.5 0.74
EmE (DR) (pg/day) 11 9 55.4 44.6 1.24

% &8: HbAA, hemoglobin adducts of accrylamide; HbGA, hemoglobin adducts of glycidamide; DR, dietary records

(4) fEBRRE : M BIEEL LBEREL Lz, FRQ IC X2 #HEBREDOZUMRET (BFFEHEY
. ARETF (BRAKTE) . BRAFEA (REKRPE) | BHie (BXBAREEZ—) )

Ak (3) oMmdERiE (HbAA, HbGA) & m%;@m@*iéﬁ@%ﬁﬁﬁ&@ﬁﬁm%%ﬁ
%%Hﬂb BEHEICL DX EIHMIOZ YL, P EREL HEEEL T 52 L TR L (R
7) . DRICK AHEEEBEREOZLEZ, 584 %Ti%M&@%@TOW (p=0.04) , HbGA &
@%@f&%@ﬂﬁ@kﬁwm%ﬂﬁgn\Ema%m@ﬁé@im<@#oto

—J7. FFQ M OHEE L2 BEEICOWTIX, A AHBIMREAY, HbAA & D ELERIZ IV T 0.45
(p<0.01), HbAA & D LEEZIC kwfo47®®ODf%@ e m WS A R Le, Bl &
OMRERR LT O g R Cld, FtEds X O (235 THEBILRE DS iV ME M A3 7 B AL 72,



x7. EAFIERE (HbAA. HbGA) #LEEA L L7-BSENE (DR, FFQ) 04t
and acrylamide- and glycidamide hemoglobin adduct (HbAA and HbGA) level

n DR FFQ
HbAA™ HbGA"™ HbAA™ HbGA™

et~ 60 0.27 (p=0.04) 0.26 (p=0.04) 0.45 (p<0.01) 0.47 (p<0.01)
PER]

B 30 0.23 (p=0.22) 0.28 (p=0.13) 0.56 (p<0.01) 0.63 (p<0.01)

Qi 30 0.16 (p=0.39) 0.16 (p=0.41) 0.20 (p=0.28) 0.10 (p=0.6)
MR AR

BAEWE 10 0.37 (p=0.29) 0.45 (p=0.19) 0.52 (p=0.13) 0.76 (p=0.01)

it ERF 11 -0.08 (p=0.81) -0.02 (p=0.96) 0.24 (p=0.48) 0.55 (p=0.08)

e 39 0.25 (p=0.13) 0.30 (p=0.06) 0.36 (p=0.03) 0.29 (p=0.07)

1 98A (TERA x 4280 DO FI9EIE (ug/day)
2 ABE OB EETY

SHREEE : KB 2R — MIEOMEREEZ AV icads— FNEFIX BRI L D2BBAV A 7D
et
(1) ERFRE . K 2R — MREDMERIEZ e ads— FPEFIXRIFZERIC L 2FBAY A
7 OWET (FREEYE - FRETF (RART) . BHlR (ELl’imitsrs—) )

ZHBy R — M 5 %A (1995~98 F350E) TUNEE, BURSRF S 7o AR BRI IR 2 H v,
SR — N NSEB RSS2 350 L 7=, SEATAFZE DR R & £ Bk — N OIRERIER AR E 2 T,
KIS AEBALITFL N A & LT,

BARDY 7Y > 7%, WSS AR RILER) OB DL EaA— MO aFR— M
(KB D ESZAG R AR 70 o 2 — 1R <) D&Mk, 5 EHFMA FFQ 7 — & (1998 F5 ) 73
HoHFLE L, BRIAMEHELZ ARG ICB O TN ADOBEN D D28, BEIBIMER R EEE  (OE
A, WFFEBRAARTOMA | S MEl, BB, WRIMEH B DRnE) & LTt Z21T-o72%, fl
S AL72 9, 847 4 DAFEHE (23 5%) | Hudk GRETR L~1) | ZRE0 (4 ZRE0) | BRIMFRERE (23
M) . PARCIRAE (BARPARS. ANPPARE, PARRZR L) C, JEMI & A 1:2 Tv v F 7 L, fiEf 125
£k KON 250 4 DFF 375 £ &3 E LT,

FRIMERF1 0> HbAA & HbGA D E BT AT D N-alkyl = K~ ikEE AW Tir-> 7, RILEKF O~E 7
o b rAEtekEil 2 LR 45 1T fluorescein isothiocyanate isomer—1 (FITC) Z¥RI0 L. FITC
PG U 72 HbAA E 721X HbGA Z iR S5 L WH O TH D, FEHEMETRHRRML, ks e~ 77
T4 ==K T NERGHTE (LC/MS/MS) ZHWToOMT L, BEEIL 8 7 2/ ek sE (AA-VHLTPEEK)
THIELTEY, Hr 7 Ao R~ U R OENEMIE L7, HbAA & HbGA DR EEIL,
QuantiChrom Hemoglobin Assay Kit (Bioassay Systems, Hayward, USA) Z W THIZE L., FRMEKR
HONE T 1 B RE A2 RER ORI TR LT,

WEEHEAT TlZ. HbAA, HbGA, Mi& DAFF (HbAA+HLGA) 35 LT (HbGA/HbAA) | 3 X OASHEIR+
IR & RO TR Lz, ST Ea P X7 ¢ v 7 [Bla50H7 2 H T, HbAA, HbGA, HbAA+HBGA,
HbGA/HbAA & LS A TR L OB Z HEE L7z, HbAA, HbGA, HbAA+HBGA, HbGA/HbAA % xfFREED 7y
iz AT =00 (K, Py @) ICHEL, KIE= Mo r T3 — ([K) 2HEMEL LTh v Xt
(OR) B LV 95% 5K (CI) ZH#EFH LTz, v v F U ZICHWEHGHEET LTl Fin (%) |
g, BRI AR (60 H LA, 3 RERILIN) | BARRIRDL (BARRRT. BRBARR. FEBREARR) Z Mz,
LR BERHBEET VI~ v F o FEERETT VI A, & 512 body mass index (BMI) (<25, =
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25, E7IIKAE) | otk (0, 1-2, 3. =4, FIXKE) . HRER BARRAT. PARRE 49 MR
PARETR 50~54 7k, PHRSHR 55 mLl b, F72IEAH) | KERALECABER (Y., 2oL, 034
B) . BRELRL (BEE IR E, 2L, £EARH) | T — L8 E (1650g/ AT, 150g/#H
PLE) 2RV, BRESHTCIX. FAERMGRER2 G 3 LN OER % R4 L TITo 7,

JEGIRE & 5 FREE D )8 K5k & Fuli U 7245 5%, HbAA, HbGA, HbAA+HbGA, HbGA/HbAA fEIZI3H &=
e olo (3% 8) . JEFIRER X O REE O BIER L O E OBYER oEI&I1Xaek L LCOIEFITD
PRI o TN, JEBIRE TS OEIE /NS o Tz, JEFIRETI, ABADFEEEN D 54, W1
RN RNE, FIEFIRPENE, RVEEHENZWE, SEHERSWENREZ L AL,

HbAA, HbGA, HbAA+HbGA & FLASAMRIETF & DEFH A2 K 9 |12~ 9, HbAA, HbGA, HbAA+HBGA & FLASA
FAERLOENL, v~ v F U T EBIEET LV, ZEEREETNVONTNTHRO bR T,
LA BEPIET T VTR B IAK =00 & el Ut — 0L TO A~ X (95%CT ZHE X)) 1%,
HbAA, HbGA, HbAA+HbGA TEHZFHL 1.34 (0.69-2.59) . 1.46 (0.79-2.69) . 1.36 (0.72-2.58)
T, SHEEMEN 1 2B TO N RERBEEMEIA SN2 ho 72, —J5, HbGA/HbAA ik, A&
TIEE T NTB T DEARZ0AL & el U T2 de i Z 0L TO A v Xt (95%AEHE X ) 28 2.19 (1. 11-
4.31) THVH ., HBINCHREICY 2708 ER$2@m %2R Lic M p=0.027) . Z OBFEIL,
5 L DIBHREE 2D 3 FELAPNICHAE LI AJER & BRI LT E ST CHRECTH - 72 (s
ZOE vs AR L - A Kb (95%[FHHIX ) = 2.03 (0.98-4.16) . fEH[FME p=0.074) |
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328, s — MPE B AT FExt R CRE - b ) Hp ik

FEHI P
n=125 n=250

HbAA (pmol/gHb)* 669 (515 - 861 ) 67.1 (504 - 907 )
HbGA (pmol/gHb)* 479 (344 - 720 ) 437 (324 -596 )
HbAA+HbGA (pmol/gHb)* 1140 (883 - 1556 ) 1099 (839 - 1500 )
HbGA/HbAA' 071 (062 - 081 ) 066 (055 - 078 )
R, % 588 ( 82 ) 588 ( 83
{&&481E (BMI, kg/m?)® 249 ( 36 ) 237 ( 32
BRI, %

IR 0.8 2.4

it R 0.0 0.8

FEMR 86.4 84.4

A~ 12.8 12.4
DA DRIEE, %

HY 4 0.4

2L 96 99.6
TEER, =&, %

<13 232 20.8

14 312 216

15 12 18

>16 27.2 34.4

B 6.4 5.2
WESFR K, %

<26y 424 56.8

>26y 39.2 30.4

B 18.4 12.8
HEEE,E], %

L 10.4 32

1-2 34.4 36.8

3 times 271.2 26

>4 times 20 24

A~ 8 10
FAIRIRAE, %

ESEESED] 17.6 18.4

PR (2 H) 0.8 0.4

B (BfRF#n<49i%) 36.8 36.4

B (BARRAFE#H50-54 /%) 36 39.6

AR (BRRE#S>55Y) 48 32

B 4 2
ZEFIVE ENER, %

HY 1.6 0.8

2L 92 93.2

A~ 6.4 6
7 a— VERERE, %

>1-2 [8]/:8 23.6 10.0

% 55: HbAA, hemoglobin adducts of accrylamide; HbGA, hemoglobin adducts of glycidamide; BMI, body mass index.

U (B (25% X A JL - T5% X A JL)

2Ti9ME (BERE)
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K. AEBE LD AREBROEE

3 hTIY EwE
RIE L ol BE Emp
OR (95%CI) OR (95%Cl) OR (95%CI)
HbAA
hR{E (pmol/gHDb) 44.9 66.5 102.9
fEBI/ X 38/83 44/83 43/84
OR ~yF U I EHHREETT V Ref. 1.18  (0.68-2.04) 1.14 (0.64-2.04)  0.659 1.00  (0.99-1.00)
SEEREETIL Ref. 1.10  (0.59-2.05) 1.34 (0.69-2.59)  0.389 1.00  (0.99-1.00)
EEBARETIL Ref. 1.03  (0.59-1.80) 1.16 (0.66-2.05)  0.605 1.00  (0.99-1.00)
EEERETTIL? CELURNEMRSN) Ref. 1.09  (0.56-2.15) 1.25 (0.62-2.53)  0.539 1.00  (0.99-1.00)
HbGA
R R{E (pmol/gHb) 29.6 44.0 74.1
fE. %t R 40/83 32/83 53/84
OR ~ v F VI EHRHEET NV Ref. 0.82  (0.47-1.43) 1.36 (0.79-2.35)  0.246 1.00  (0.99-1.01)
BEERBETILA Ref. 0.79  (0.42-1.49) 1.46 (0.79-2.69)  0.222 1.00  (0.99-1.01)
ZEEREBETIL Ref. 0.77  (0.44-1.37) 1.55 (0.88-2.72)  0.129 1.00  (1.00-1.01)
SEEFRETIVY ELIRESBR) Ref. 0.76  (0.39-1.50) 1.57 (0.81-3.02)  0.183 1.00  (0.99-1.01)
Sum of HbAA + HbGA
h{E (pmol/gHDb) 75.7 110.6 174.1
fEBI X8 41/83 36/83 48/84
OR <=y F UV I/ EHREETT IV Ref. 0.87  (0.49-1.54) 1.18 (0.68-2.06)  0.536 1.00  (1.00-1.00)
SEEFHBETIL Ref. 0.84  (0.44-1.63) 1.36 (0.72-2.58)  0.330 1.00  (1.00-1.00)
BEERBETIL Ref. 091  (0.52-1.59) 1.31 (0.74-2.30)  0.357 1.00  (1.00-1.00)
SEEREETIL? CELREHMRN) Ref. 0.86  (0.43-1.72) 1.41 (0.72-2.76)  0.316 1.00  (1.00-1.00)
Ratio of HbGA/HbAA
FR{E (pmol/gHDb) 0.51 0.66 0.83
fEBI R 23/83 47/83 55/84
OR v~y F v IV EHREET NV Ref. 2.08  (1.15-3.75) 2.52 (1.38-4.61)  0.004 550  (1.62-18.62)
BEERBETILA Ref. 1.61  (0.90-2.90) 1.79 (1.00-3.23)  0.051 3.64  (1.07-12.46)
BEEREETIL Ref. 1.64  (0.90-3.01) 1.91 (1.03-3.53)  0.042 3.96  (1.09-14.33)

13



SEERARET IV ELIRIESIBRS) Ref. 200  (1.01-3.94) 2.03 (0.98-4.16)  0.074 3.60  (0.74-17.6)

a) K% (Body Mass Index (BMI) <25, =25, F7-I3KH8) , AWOZFERE (AE13HE) |, PgFEE (=13, 14, 15, =16, F7XXHE)
, PIFEMFHE (<26, =26, £721IXB) , HRMELMERLVECOMEHE (F, & FEKE) , BERE BEEiTRE, KRR, 73 XKE)
, 73—/ LEBEL (150gAH £ 72131509 LA ) TR L 7=,

b) 20[El DL EMRAFZL DA~ Xk (95 W(EHEXE)

C) SEEML OBHRRAE 2> D FELAPNIC I A U 72 L8 AEBI & BRAh U 728 o b

d) HbAA, HbGA, HbAA+HOGAD AEE, HbGAHDAAD L DA A 1P AT v 7 [Al)FE T MBI

WEEE HDAA : 77 U LT I RONEZ B B, HOGA : 7V X I RO~NEZ o B0, OR : 4> Xk, Cl: [FHEX[H, Ref : &5 57

14



2 MREAERORE., BEK O
B$A®:$~b%ﬂﬁ%&bfm@a;5AA%E%WE%1< BRIEAE & U ToFox Ot Tl
HANAZEITZ LD ETDHELRDAMEICEBNT, B L OBEEILE &bEﬁ“Lfotb\kb\ﬁﬁ‘k%ﬁ%%%ﬂto
FFQIZ X 21X BEITFCKEEE LR TS Do To7e EIZIKAT IZEMT AN TS BRDBAREY X
JIWZE 2 DEBIIRENTHD Z LR EINT, — T, HEMETHWLILD FFQIZ K D HEEIE <
B OMIHE T EE A T 5 2 &, FFQ ORIEFREIC K 5 BEE oA k7 O SERM, £/,
RMFEMTH D GA DEBOMF R ELBE 2 D & AREEEZHWELZ FEE L, SR 2 AT

MREET D Z EMMETH -T2,

AW TIE, KB 2R — NSO LRI MR AR % T2 = A — N NIEGIR RIF R & 50 L, AR
FIEZHWE MIZKBEEEDARBY R 7 LOB#E BT Z 2 HME LTEHERIS N, £77,
T OEMERRETE LT, BREIEY 7V ORIEME A O iR 2 VT, HbAA KON H AA & 2 DG
MTHDADTEREL, BEHENOLDIZ BE L BT 5 2 & T, BRSBTS Bk
ELTHREMEZEMRT Lz, 72, a2 — NMEMO—EHxGE ORMAFIME 2 AT, AEBEOM AN
- EARBEB ZRE L. S OICAEREIE A i e & U CRFHFHAD O OHEE B IR O 24 MERRGE %
IToTe, WEHNZIZ, 20 OEBERETZENE 2| ADBAERGE Ui adR— FPEGIRRIFIE 21T
277,

AR — MOV 7 TV —T 2 RIAT o To G Tk, BFERE TIHEANEH N KE VI B
P53, HbGA OE ARIZEME ANEE 2 BRI D E WO FERLE 20 BN OBEIC L DIELBED
WHUZBID 57, AL ORFED O BKBMANTOEENII/ NSV EWVWIFERTH -T2, bbb AL ~D
WEEE DM AZET, BFAROIISELI VL LA Z MRS 2 L5 Z E BB 60T/ o7, HbAA D
DOWTITIEMES CIX AR FEERE LA U EANEBN RS WA, BES CIXEANMEEHO F 0N K&
WEWIFERTH-72Z b h, BFHREREDIXISBEBOMAZEIZG XD EEN/NINENS D
EDVRBE NI, 2B, WEMIZOWTIEITIIE »PI2 L TRVMEZ /R LTz, ZOBHEIZoN

X, RSREORE, Bil% OBREORE 7L BRI DR £ CORR, WEsRFHMR &) |
BRiLDZ A I 2 70t T DO R B EE, %58 ORI AT O MR « S BRI O 7R
ERBZLND, LML, SEOERIZBNT, ZNDLOEBKOERIZONT, B TIIRHTSH
L7012, BWVMEZRL TWEHEBIIAATH D, —FH, HIZEWL OO, BT cHliE Iz &
DN, BRI T D R RIS K 0 b, BYERE O R E S IERYER O F KD mun

SISRERDOA R L FJEIT R Y MIEMOKERHEO R I REE S LCh, AR - HANEE O

ITEATES LI bbb,

Emhﬁ%ﬁmtAAi< EINADY 27 OBEKRFTIE, ZEEREET VBV T, KEIC
XD EED OR VI SHEEEN 1.0 22 TV A B2 X7 o 7=, —J5. HbGA/HbAA 1ZFL73 A
BRERLEOMENS ~ 72, [F UAKREEZ AW 72N 0 24— b NIEGIRTIBEFZE Tk, FERRIBE I
BT HbGA/HbAA L UREEA AU R 7 IEO)F%@# W HNDH EWE SN Y, WA ERGE LTT
DT ATIRFEIL 22 VS, BALISMTHERE ¥, FFlgR 9. I V72 E OB E & OBEIZ OV TR
AENTEY, AL OREICEID S CYP2EL OFERIEENMEET D2 LI K 28{EA ML AD ERH %2
LT ZENFERBEOHF L L TEREIRL TN

AR O Y | M AL OIE< FTIE, ﬁ%ﬁ%ﬁﬁiméﬁ%ﬁ BREHERGEEL TS L, R
DENENHDZ D, FEROMPRIITFEEDZLETHDLN, fime LT, AMFIETIEars— N
JiE (55 FRATFZE O FE R, HbAA (256595 HbGA D EL & s AR & ORI IEDOBE RO Hiv, HAA

15



WZBWTH A DIXSEN, WDBADY AT IZEET HAREMENGETE RN ERBINT-,

[ 3Cik]
1) Kotemori A, et. al, Validity of a self-administered food frequency questionnaire for the estimation

2)

3)

4)

5)

6)

7)

of acrylamide intake in the Japanese population: the JPHC FFQ Validation Study, Journal of
Epidemiology, 2018:28:482-487

Yamamoto J, et. al, Validity of estimated acrylamide intake by the dietary record method and
food frequency questionnaire in comparison with a duplicate method: A pilot study. Journal of
Nutritional Science and Vitaminology 2018:64:340-346

Yamamoto J, Ishihara J, Matsui Y, Matsuda T, Kotemori A, Zheng Y, Nakajima D, Terui M,
Shinohara A, Adachi S, Kawahara J, Sobue T, Acrylamide-Hemoglobin Adduct Levels in a Jap-
anese Population and Comparison with Acrylamide Exposure Assessed by the Duplicated
Method or a Food Frequency Questionnaire.,Nutrients 2020: 12

Obon-Santacana M, Lujan-Barroso L, Travis RC, Freisling H, Ferrari P, Severi G, Baglietto L,
Boutron-Ruault MC, Fortner RT, Ose J, Boeing H, Menéndez V, Sanchez-Cantalejo E, Cha-
mosa S, Castafio JM, Ardanaz E, Khaw KT, Wareham N, Merritt MA, Gunter MJ, Trichopoulou
A, Papatesta EM, Klinaki E, Saieva C, Tagliabue G, Tumino R, Sacerdote C, Mattiello A, Bueno-
de-Mesquita HB, Peeters PH, Onland-Moret NC, Idahl A, Lundin E, Weiderpass E, Vesper HW,
Riboli E, Duell EJ. Acrylamide and Glycidamide Hemoglobin Adducts and Epithelial Ovarian
Cancer: A Nested Case-Control Study in Nonsmoking Postmenopausal Women from the EPIC
Cohort. Cancer Epidemiol Biomarkers Prev. 2016:25:127-34.

Yin G, Liao S, Gong D, Qiu H. Association of acrylamide and glycidamide haemoglobin adduct
levels with diabetes mellitus in the general population. Environ Pollut. 2021:277:116816.

Liu Z, Wang J, Chen S, Xu C, Zhang Y. Associations of acrylamide with non-alcoholic fatty liver
disease in American adults: a nationwide cross-sectional study. Environ Health. 2021:20:98.
Huang M, Zhuang P, Jiao J, Wang J, Zhang Y. Association of acrylamide hemoglobin bi-
omarkers with obesity, abdominal obesity and overweight in general US population: NHANES
2003-2006. Sci Total Environ. 2018:631-632:589-596.

M AAREEICLI-RXEF
ARG FACHR Lisim s L Bl S e fisEa o ) 2 b (EFT & 0%A 1L, HaE4 OFHICO)
©Ling Zha, Rong Liu, Tomotaka Sobue, Tetsuhisa Kitamura, Junko Ishihara, Ayaka Kotemori,

1
1)

2)

Sayaka Ikeda, Norie Sawada, Motoki Iwasaki, Shoichiro Tsugane, For The Jphc Study Group,Di-

etary Acrylamide Intake and the Risk of Hematological Malignancies: The Japan Public Health
Center-Based Prospective Study.,Nutrients 13(2) 2021 422 A 11 H
©Junpei Yamamoto, Junko Ishihara, Yasuto Matsui, Tomonari Matsuda, Ayaka Kotemori, Yazhi

Zheng, Daisuke Nakajima, Miho Terui, Akiko Shinohara, Shuichi Adachi, Junko Kawahara,

Tomotaka Sobue,Acrylamide-Hemoglobin Adduct Levels in a Japanese Population and Compari-

son with Acrylamide Exposure Assessed by the Duplicated Method or a Food Frequency Ques-
tionnaire.,Nutrients 12(12) 2020 4 12 H 17 H

16



3)

4)

5)

6)

7)

2

D

3

©Kumiko Kito, Junko Ishihara, Ayaka Kotemori, Ling Zha, Rong Liu, Norie Sawada, Motoki Iwa-
saki, Tomotaka Sobue, Shoichiro Tsugane,Dietary Acrylamide Intake and the Risk of Pancreatic
Cancer: The Japan Public Health Center-Based Prospective Study.,Nutrients 12(11) 2020 4+ 11
H 22 H

©Ling Zha, Tomotaka Sobue, Tetsuhisa Kitamura, Yuri Kitamura, Junko Ishihara, Ayaka Kote-
mori, Rong Liu, Sayaka Ikeda, Norie Sawada, Motoki Iwasaki, Shoichiro Tsugane, For The Jphc
Study Group,Dietary Acrylamide Intake and the Risk of Liver Cancer: The Japan Public Health
Center-Based Prospective Study.,Nutrients 12(9) 2020 /-8 5 19 H

©Rong Liu, Ling Zha, Tomotaka Sobue, Tetsuhisa Kitamura, Junko Ishihara, Ayaka Kotemori,
Sayaka lkeda, Norie Sawada, Motoki lwasaki, Shoichiro Tsugane,Dietary Acrylamide Intake and
Risk of Lung Cancer: The Japan Public Health Center Based Prospective Study.,Nutrients 12(8)
2020 8 H 12 H

©Kumiko Kito, Junko Ishihara, Junpei Yamamoto, Takayuki Hosoda, Ayaka Kotemori, Ribeka
Takachi, Kazutoshi Nakamura, Junta Tanaka, Taiki Yamaji, Taichi Shimazu, Yuri Ishii, Norie
Sawada, Motoki Iwasaki, Hiroyasu Iso, Tomotaka Sobue, Shoichiro Tsugane,Variations in the es-
timated intake of acrylamide from food in the Japanese population., Nutrition journal 19(1) 17-17
20202 H 21 H

©Nobuhiro Narii, Kumiko Kito, Tomotaka Sobue, Ling Zha, Tetsuhisa Kitamura, Yasuto Matsui,
Tomonari Matsuda, Ayaka Kotemori, Misako Nakadate, Motoki Iwasaki, Manami Inoue, Taiki
Yamaji, Shoichiro Tsugane, Junko Ishihara, and Norie Sawada. Acrylamide and glycidamide he-
moglobin adduct levels and breast cancer risk in Japanese women: A nested case-control study
in the JPHC. Cancer Epidemiology, Biomarkers & Prevention, in press
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4 zof (FEZE, SRV V=R BEY T R - T F = RO
BMIEEDIZDDT = T N—=2 (FRMRFREDOT —F ¥ A = Z2WF5EE HP ) 1Ak
https://www.azbneds.com/acrylamide
% B =R — MIFEBEC X DR (EZEAR No. 330, 370, 375, 376, 384, 389) %5
https://epi.ncc.go.jp/cgi-bin/cms/public/index.cqi/nccepi/iphc/outcome/index
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Abstract/Summary

The purpose of this study was to investigate the association between acrylamide (AA) exposure and
the cancer incidence using biological indicators as an exposure. We measured AA- and glycidamide-
hemoglobin adduct (HbAA, HbGA) using red blood cell (RBC) specimens from substudy (n=561) of the
Japan Public Health Center-base Prospective Cohort Study conducted in 1995-1998. We randomly
selected 60 subjects from those who had RBC specimens from 4 seasons. The inter- and intra-individ-
ual variability of the HbAA and HbGA were calculated. The results showed that there was a large intra-
individual variation in dietary intake and a large inter-individual variation in HbGA. Intra-individual vari-
ability of AA metabolites was small regardless of exposure status from dietary intake, indicating that
intra-individual differences in AA exposure reflect metabolism rather than exposure from dietary
sources. Furthermore, the intake estimated from the dietary surveys were compared biological indica-
tors. Validity of dietary intake from FFQ which indicate long-term dietary intake was high. Finally, the
association of AA exposure and breast cancer incidence was examined in a nested case-control study.
The results showed a positive association between the ratio of HbGA to HbAA and breast cancer inci-
dence, suggesting that AA does not seem to increase the increased risk of breast cancer, but that more
needs to be learned not only about absolute HbAA but also about the HbAA/HbGA ratio and metabolic
gene activity. Cautious consideration should be exercised in interpreting the results because exposure
to AA in blood is influenced not only by dietary intake but also by environmental factors, and there are
individual differences in metabolism.

This report provides outcome of the captioned research programme funded by Food Safety Commission Japan (FSCJ).

This is not a formal publication of FSCJ and is neither for sale nor for use in conjunction with commercial purpose.

All rights are reserved by FSCJ. The view expressed in this report does not imply any opinion on the part of FSCJ.
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