REL/IAZFHERYAERZBH

BEILMHWITAGST T1 » GST M1 &% CYP2E1
Bt R 2 BLUHC R 3h 58 =2 AH BE W 58

RUHA— LSRG EY » T RFDERF - AFHRENL - FFRIAF L
F A o RTH T4 W @A &% P450 2E1(CYP2E1)EE & 69 5% b @ 7 A, ¥ M 4K 3t 4% — chloro-
ethylene oxide& chloroacetaldehyde * % s% 48 B 69 4845 3 i — & by B Bk s 8 45 B (GSTs)4K 3t
HE RS o AMAMENILRRLHE IRAR T LR R MBFNSHBUITEVERT
HRENEROTFARET - RLHHRESUARBE LN IHFIRTRPHALH
R (TWAKA B A1 ppm) DR & - &4 o AR b 2 R FI &M 8 A R (AST)R & ik
7 BR 4 L BR(ALT)#9 & M RAE454% o GST T1 ~ GST M1#=CYP2E1IA B &9 3 H M2 H A K&
B4 4% 45 B_f& (polymerase chain reaction, PCR)& FR 4] K B & B % 7 5 #7 (restriction fragment
length polymorphism, RFLP)Z 77 ik 5 #F o oM EBAL K TH » T4 - AR R BiHH
TRESMEZHREF - w9 BEAHKAREABRAS CENARERMELMANSH o
EURCHRESAES BRI BAERKKCHEEH GSTTIRLAXAREREHA
ALT#54% R % (OR=3.8, 95% CI=1.2-14.5, P<0.05) * CYP2E1}t B & LALTI542 2 ¥ £ %A B4
M REZRCHREER  GSTTIE R A B A 2 & KM A M E K% BH(OR=0.9, 95% CI=
0.2-3.8, P>0.1) * CYP2E1 c2c2 & B & A SLALTH542 2% A M (OR=4.8, 95% CI=0.6-34.8, P=
0.08) e #AANGST T1 * CYP2EIA R AR R LH R EXEHAAZI S R A H KRGO LAY
HMALERFEI o BGST TIHCYP2EIMB X AR ZH K MBRFNRE L THDRESH
AE PHAFRREGRCHREN  HIFIREFTTRAREGMME o (b E432
1997 : 16(6) : 499-512) °

M4ts : ROWH BERAAESEE @B EEPLS02E] A4k o

TR eERFAAMAESRMERS R 47 A 5

&R

P RARBEE IR RN LN S F L Falvinyl chloride) R B EYBRE M
o A BSH (polyvinyl chloride) B 19304FfCHE B & IZ FE A Y
T sb ok B 5 L S AL — 2503 SRS  EHEEEARTHEEE

RABSEIRERMANE SR Wt - RAER—EEFTEHNCEYE -

W4 T © 886-3-328-8038 .
@ A 88039983051 AT B R LA R R R E RS - 6L AT AR

BAE M 8755 A9 [1] - FFABAMEAL - FFEEIL[2) - FFLDRER %1,3-5)
B%BH86F10A78 AR JFF I %8 P98 (angiosarcoma of liver)[6]
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ERE BHC EER EHE BN

RFEHRHTRREAF A RERE M
HRRIMBE o 2R IR K250 ppm »
HEAR) > R/ TIESHTFRAERAR
P450 2E1B¥ % (cytochrome P450 2E1 - fiifH
CYP2E1)#7&EAL » FERlchloroethylene oxide
(CEO) K chloroacetaldehyde(CAA) » HAL &4
AL DNA * RNAREBHES S TR BREY
(adducts) » FRTH LR o I EE Y07 o] REARARAT
B B B B B B B (glutathione S-trans-
ferases » fFBGSTs) HEAT5E —#(phase DAY
UL BE A o EAERIIRER(DRI00
ppm ° SRR %Z%ﬂﬁ‘éi%?ﬁﬁﬂg%
Ji & Ef(alcohol dehydrogenase) UL
chloroethanol * CAA Fchloroacetic acid > FH&
BEHBEEMEBE glutathione S-
transferases > fABGSTs) A ¥ i B8 51
(7,8] - EWEBRNERTTRAGSM > £
AFEE ERBEREETRAR - EEE2
Rz EEREENEE - BEAARBERE
YRR A AR R B R RS ERE
B2 (susceptibility) FT BE R[] [9] ©

ABCYP2EIZTEHIIBIR » 7E19914F
Hayashi%F Bl 3§ 7E CYP2E 1 2 (R 5- b #F i
435’ -flanking region) » E A Pst IXRsa I
TERR I BRIE B 2T - B A IR I EE1E
AEmEZREE BAZ2EHALYE
(complete linkage disequilibrium)JHR % - HRi%
CYP2E1#PCREYI R GEBPst IKRsa IFTH
% o A HEE R 2 SRS T (homozygote)
clelBc2c2 o A F (heterozygote)c 1c2=H o
TERBSNRER » c2c2 I B A% (transcription)
& el ZEE A B 10£5[10] ° WatanabeSF
BRELTE 2 1B SR AR 1 Rees (B A BKE R 18
% > Bclc2ZEFE K ACYP2El mRNAREH
EHED PRl EEEM 1.7/ &2.0f511] »
E A o B F (allele) K BE R 15 HE AT BELL
WHIBBERER - (M2 BERE
BHFRORTRE R L > SR ARR
—%([12-15] °

GST MIEZEFAERITHF - R
A AN LR R EERREYNRE A
1 ASERRAGST MIKBERTEH - BRER
FERAGST MIEERIEHRA » HERDNA

500

FHE—KBGST MIZEREBIERYK » BIFTEHE
3 E FH E (null genotype)[17] » GST MI1EE K
Bk > ATMA APCRRENH - HZEEAF G
%K RIERE P35 18 T (primen) L BEEDNA
BEAR B 4 S(annealing) - FH I ERELFFE
KIDNAR B » RZEADNAREMESE > |
EOE—HEEEREHHRKM[18] - GST
M1 2 Tt Bt 8 9 B4R & S5 i Siedegard5F
FE1986FHE - GST MI1IEKEKE (null
phenotype) i il » FERfi Bz Bl AH b i
HBA[19] - BEEN TSR - WA 4 ERE
[20] ~ BEBERE[21) KB E[22) BB H v fE
GST MIKZEHER - BRZGST M1IEH
% HBRNEREDES -

GST TIHHAEGST MIBLIHNE KR
7e > BIGST TUERCER R ZBEREME - M
GST TIFFEREREE B AR IEN[23,24] °
GST TIEHHETREEMGSTsZRHEK » o
TRu=FE D H 20%M PR HEE RARR Y
{HGST THEASE 15% S B GSTsHH
A o BREFIE B & Qe 5 7 AU B BT
HAAELTEGSTSHBAMZELR[25] - GST
TIHAEYHBER EEAF L2 RBETA
[ > A1 Thier® 7E 19934 LAY P IR FTVE RO BF
%8B > ethylene dibromide, dichloromethane,
dibromomethane L 2 E AT REFEGST T1HY
BALTITE LR E R R L BI26] - (BHABF
FEBBEEGST TIEXEFEEZ WERER
#Rethylene oxide[27]Fdiepoxybutane[28] »
SCEMBERILER o Fil i —%in viroBF 5
WA—ERBARABRNERNAHBE > &
BEEMERERESIAE > F]GST T1
EANBFRIHENAGTRSE -

Fraife AT S — Lo > WRE BT
MpZIFERHCEYENGENRL > Bm
AUEAFHENEE - HAREENREX
Fq & B i i 2 B (aspartate aminotransferase
fERBAST) X & E T B B (alanine amino-
transferase > fHRBALT) - R ERZ G5
HRER R H1,3-5] » BIABIRLAST RALT
BIFTREE ¥ HEE -

B RF AR S EEHES R B (polymerase
chain reaction) XR#l F BBEREZ ST
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(restriction fragment length polymorphism)5 %
iR =R RA A AR E
A > G#ECYP2EL * GST MIBEGST TI1##
EE > DR EB Rt (cross-sectional study)
REHNEEAHEREERERFRRENE
LIHRBT > BREANFRHE -

MR

AR EBHBEEAFBRLAETE
2804 A T2 HEBRMMHTFE - HF LA TR
FBAEIERAERZERE - AFIAS
Br o BASERZIHERBES T IIEER E 7T RE
TE—BRFBHYAD) - dosa B R IE
WA B BN B B T(10 NBERRTESH -
A3 % B THERIER 2RI AL
Br o FTASE R 25 L ABEARAEII AT © B4
RENTHATERKBHBEEE > K82
BB EHGMEN TEBBEI AR R2EH
T BE B EUE B TAERE RIZIAERBAHGR
—) o R KR RE /T ZFHEl b E
BROHBBINRBERBEZREST TR
HER > mRZBRANRZHSPREFETHZ
#& IR B (time-weighted average, TWA)¥J3 1
ppm » EETWAREHHA 5#78.3
ppm ; ERFHANELIHES/ PR E PR
IRBERIF/NAT ppm [29] » TR 2R B T
ZHANRERE  QEEAER - KER
AR - TAEREMEARESE o FRFE
BEIHNEASNE - T THIESR -

AR ML ER 2 1% Ve U4 C VKA > IV EH
EREERE - MBERMILAREKEE
(aspartate aminotransferase, AST) * EEHRK
i FE8 (alanine aminotransferase, ALT) * B
B RHREREANERCEFRFAERRS
FFRIS AR BT - REAXEKRER
W8 B B EELT - ZIDNAKTTR #HE MERA
TEARRB SR & Kt A S BRI B (heparin) 92
1f(10 mhF>BEHER > RIFI-70 € ZOKFEIA
SrEEERE EMER > BIR BEEITDNAZ
)i g

GST T1XGST MIZEFEE KR HIR
#Pemble[23] K Comstock[18] BT & R AR 7T

R 1997, Vol.16, No.6

BREZBTAZHIRERFREFAZ B

R— BALHIAZHBHEZIRESS

HLHRE

BEE BRE
(N=111) (N=140)

B i

W AR hnE
JREHRER IKEETEAE
JBEK iR FILIFE
T AR HE R

BH 2 LEREEE HHE

RE > HEE G

B BE 22
b 2 RGEE
e REYE

nig ACS

T 0E > AR

MESS - ZER—0.5 mIEBEL B RI#EITGST
T1XGST MIZEREE R A EFHES{ X FEPCR) »
H R BER WAL HE250 ng DNA » 200 ngZ GST
T1 > GST M1XB-globinZE A 5| 8 F (primer) »
200uM2Z ZE B =BERB(ANTPs) > 1 X PCR
R BB (50 mM KCI, 10 mM Tris pH 9, 0.1%
Triton X-100), 2 mM MgCl,, 1 unitZTaq
polymerase(Promega, Madison, WI, USA) » £
H A ZER/K B RFAS25 W » GST T1EE
2518 FRF5 55> TTCCTTACTGGTCCT-
CACATCTC-3525-CACCGGATCATGGC-
CAGCA-3’; GST MI1EREZ 5|8 TF5 &5-
TGCCCTACTTGATTGATGGG-3545°-
CTGGATTGTAGCAGATCATGC-3’; B-
globinZEH Z 518 F¥31 55-CACAACTGT-
GTTCACTAGC-3’885-CAACTTCATC-
CACGTTCACC-3 » FEHtB-globinE1E 5 A HH
#} B (internal conro) Z f} > BEPCREER T
FiETT - PCRREX B S > B (denatur-
ation) : 94 C : 30%) ; Eﬁ(annealing) :597T >
15 5 RIEE(elongation) : 72T > 30%p » LA
BEIMBABEERT LS B30K (automated
heating-block, MJ Research) °
BEELI6Y% R BB (polyacrylamide gel)
HEEFTEWK > B Llethidium bromidedt o » SR1%
EUVETEME - nERGST TIAGST M1
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#HRE BHLC HER EHRE SRR

e SR R B RIj 43 Pl € 2 £ 480 bp F2273 bpZ
EEAFB > MEMERBAELERFBEZ
EA 5 BANTA RAREETE100 bpII EFHB-
globinZEF& /B (B —) -
CYP2E1EREZHHH 5T 2R IEHa-
yashi% FIBF FO AR HEAT[10] » #EATCYP2E 1R
ZPCRZFEVE W 5500 ng DNA > 160 ngZ
CYP2E1ZFH 5| F(primer) > 75 mMZ EH
B =BRR(ANTPs) > 1 X PCRIEHE (50
mM KCl, 10 mM Tris pH 9, 0.1% Triton X-
100) > 2 mM MgCl, » 1 unitZ Taq polymerase
(Promega, Madison, WI, USA) - RABREA
PIZERR/KFAL20 pl - HACYPEIEFEZ 518
THFI £5-CAGTCGAGTCTACATTGTC-3
Ed5 TTCATTCTGTCTTCTAACTG-3’ -
PCRIEXBELGST T1XGST MI1ZEFEHE
- (BEHMIBEHBS7C - PCREIEZKIE
Yy B 3% UAPst IFRHIEBIH L 24/ NRE - LL6% R TA
E BT E Ik 0 B Llethidium bromide#:
fo > SRIBTEUVE T IRAE - CYP2EIEETES-
flanking regioni —Z BN E - ZPst IFRH|
EEE IR - clcl FERR & #ps WE - Hik
B ERE 5410 bpZ ZEE B 5 2023

2 BT B HT 290 K 120 bp MBI EEA HBL
RE Tl 2R B RIS U410 ~ 2905120 bp
=EERAERED) -

A% LISAS(Statistical Analysis System)6.10
IR [30] X EGRET(Epidemiological GRaphics,
Estimation and Testing package)[3 1] 57T E %
BRETHE T - BREIH T AZ B4 %
FHEE - AL EER - GST T1 » GST M1
RCYPEIERBERERBHREEZ LR
T REE (2-test YIIHT » HEFELLAST RALTHF
REFE (R & KB Dot B B A AT ThRB TR
{EHEAE > EASTRALTKA31 TU/LAEE)
4y B S TR HEAT B 588 TR B U 5 73 1T (simple lo-
gistic regression) > H BT T GEZ A B E T
03 I 400 B R T R B R R 1 A BEY
FFRFEREAINRESCEFRFENR A
) SREEREEERTRUSERR)
W) BAETERGE (IR E AT R
EH—R) ~ BFE - FE - ERFE BB
8% - GST T1 - GST M1 XCYP2EIXH
B oo #EMEEEIGST T1 - GST M1XK
CYP2EIERBIERFIRE Z R HRE A6
AREZHHE  FRIKERZGREEDE

M1234€678910112M

Bl— GSTMIZGST TIABARBE XKL

M2 DNA marker ° #&1721-35GST M1#GST TIR B B A £ L B A - #4846 5GST M1 A
e AR  GSTTIAEAFEEMEARA - 2H7-9IBAGTMIAAFELHMAEA  GSTTI
BHhEAAERE o £5210-125GST MISLGST TIR B BAE &4 A B A -
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- N
S NSO 2

. ~—410 bp
- i) - -— 290 bp

1 -— 120 bp

B= CYPREIABEA#HTZREAE
M1, M2 %DNA marker ° %421, 2 &clcl
Bl A AF o #4883, 4 Bc12ER LT o
RS, 6 BC22R M AT o

ST STES B ZBE RIS wEEE
M UESTGST T1 > GST M1XCYP2E1%
F R BEAST RALT I RE T8 HR 82 % [ Z AHEH
PE o 2 8 TH B BUE B 47 HT (multiple logistic
regression)ﬂ@@_\_’z » BT A ol 2 ARBRE
DIGREAT R THIER > SEERMERZ
15 F 8 2 T8 32 E 1 F W (interaction term > BJ
ROHBRFBHECST TIRFEE > B HREFEH
GST MIEREAE » HZIHBEFHECYP2EIERA
) > DEREREEHERECYP2E1ZALER
> SCE R SOE ECYPRE I R R Y R H A
FIE N — AR BN SR RdE
ZEBNZEES R R TR EL -

& R

A RLEEBIBERIETA - HiE
AERIINER  CRLHEFERIKREE
HZ M BrERRAERS L T AEMK
TS 1SNy =7.426, P<0.01) » HERB AU
FE ERFYE - SGREEREATMT
Bl REAF R EE 2% R (0=0.05) - BRI
RI[FRMPUEMCEITF RFEEEBHEY

cREERTEE 1997, Vol.16, No.b

BRZHBTAZHRR T BEEZ A

Heo Bl fE A S i BB AR E B 2 R
(0=0.05) - ZFGST T1 ~ GST M1K&CYP2E]
ERBERLEE - KRBEHZ M6
RYREGRF EPEEE R (=005 - Fi5L
BRIHEILAF > GST THENEFR K L4
547.4% > GST MIENERBW LA
60.6% » CYP2E1REEE Bclc11555.4% » clc2
1539.4% > c2c255.2% o

HUF TR E R E W HR T E S
HECER MR S) - BHBEASTHFThAETEIZ
BREMMHBRFAFRBEREOR=6.6,
95% CI =2.7-16.5, P<0.01) & Z B OR
=3.8, 95% CI=1.4-10.2, P<0.01) - ZEALT
JFTh e T8 AZ 5L % (A0 B BB B A BT R 9% 35 %
ZL(OR=3.9, 95% CI=1.9-8.0, P<0.01) &z &
B ETREEIA25 kg/mAOR=3.4, 95% CI= 1.6-
7.0, P<0.01) - H'EREF7E E 2 EH Een
Sy BT RSB E M (0=0.05) °

DRZIFERBRBRBET BT - B
BIGST T1HGST M1 E B B ASTERI) AT )
el AR MU ARG LB FAE
(@=0.05) © CYP2E1 c2c23 R B 7E & B A
THEBREWHIASTEERIEEY » (Bl REH
FHEEE MR (0=0.05) - ZEALTHFIREFSIER ¥
BIERSITHER - BHALGST TIHEXK
HEBREALHERFEE BSZ%E Hreferent
group » BMBEEOR=1) » FEBRBZHRER -
GST TR EMERBEALTH R ER Y
L FHEEMB(OR=3.8, 95% CI=1.2-14.5,
P<0.05) ; TE@mRLIERZERF » GST T1 A
REEBE - ALTHUREHREEEH OIS
(OR=2.9, 95% CI1=0.9-11.0, P=0.07) > fEGST
TIFER AR EALTIF AR IER F AL
filEd 2 % B LUOR=0.9, 95% CI=0.2-3.8,
P>0.1) - HBEARF R ENFEZSE » GST
T ESE R R EALTHF S sEfEE M Y
A - ECYPEIRAE S » R LIGHRE
B> B coco BT RE AL T DI RETE 12
REAHB(OR=4.8, 95% CI=0.6-34.8, P
=0.08) » clclBc12ZEE B EALTHF I RETE 1R
BENBE YR ASET L HEME
B0=0.05) ; ARELHERENFRT - =5
HEBZALTHFEEEEREE N LEIER
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#HEE ¥ HER IHE MANR

= RRALHIAG MEERHFZIARGHTH

RLIHRE
{34 SRE st
(N=111) (N=140) (N=251)
}\ﬁ(o/o) A&(”/o) A&(o/o)

F e

<40, 43(38.7) 70(50) 113(45.0)

=405 68(61.3) 70(50) 138(55.0)
HERER

<15% 46(41.4) 72(51.4) 118(47.0)

= 154 65(58.6) 68(48.6) 133(53.0)
SMEERE

<25 kg/m® 90(81.1) 103(73.6) 193(76.9)

=25 kg/m? 21(18.9) 37(26.4) 58(23.1)
K

= 104(93.7) 115(82.1) 219(87.3)

= 7(6.3) 25(17.9) 32(12.7)
L #E

%/ 73(65.8) 78(55.7) 151(60.2)

= 38(34.2) 62(44.3) 100(39.8)
HBs Ag

(2943 91(82.0) 110(78.6) 201(80.1)

[y 20(18.0) 30(21.4) 50(19.9)
Anti-HCV Ab

(£33 109(98.2) 136(97.1) 245(97.6)

e 2(1.8) 4(2.9) 6(2.4)
R

(£33 89(80.2) 108(77.1) 197(78.5)

F& 22(19.8) 32(22.9) 54(21.5)
GST T1 #HEA

L2 58(52.3) 61(43.6) 119(47.4)

IR 53(47.7) 79(56.4) 132(52.6)
GST M1 ZHEA

L2 70(63.1) 82(58.6) 152(60.6)

IR 41(36.9) 58(41.4) 99(39.4)
CYP2E1 ZEEHHE!

clel 61(55.0) 78(55.7) 139(55.4)

cle2 44(39.6) 55(39.3) 99(39.4)

c2c2 6(5.4) 7(5.0) 13(5.2)

CEENREREERKENERABERED K-
b I RRERY BRI RREREHRSCEF RRENR A G -
t x?=7.426, P<0.01 °
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BRZBIANZHHREENRERS LY

=z THEABRRLHEIAHSHREFEHMZEEE T65E 258 38 85 #(simple logistic
regression)Z B J F (odds ratio) & 95%1% # & M (confidence interval) + N=251

ASTE ¥ ALTE®
(>31 IU/L) (>31 IU/L)
OR (95% CI) OR (95% CD

R

Btk vs BETE 6.6 (2.7, 16.5) 3.9(1.9, 8.0
SREEEE kg/m?)

=95 vs <25 1.6 0.6, 4.2) 3.4 (1.6, 7.0)f
A AT

Bvs & 3.8 (1.4, 10.2) 1.3 (0.5, 3.5)
g FX

Bvs® 1.3 (0.5, 3.1) 0.9 (0.4, 1.8
EH )

=40 vs <40 0.7 (0.3, 1.6) 0.8 (0.4, 1.6)
EREE ()

=15 vs <15 0.9 (0.4, 2.1 1.0 (0.5, 2.0)
ROFRE

HRE v BRE 1.2 (0.5, 2.8) 0.8 (0.4, 1.5)
GST T1HRE#E!

FEHER vs R 0.7 (0.3, 1.8) 1.0 (0.5, 2.0)
GST M1 ZHE

FEHERL vs TR 0.7 (0.3, 1.8) 1.0 (0.5, 2.0)
CYP2E] ZFHE

c2c2 vs clcl/clc? 2.0 (0.4, 9.6) 2.7 (0.8, 9.1)
CEEMRERERENEERAEERES K -
f P<0.01 °

£ GSTT1* GST M1ZCYP2E1 4 B & SLASTAF #h AL 152 2 F X A M AR » AR TH G - 1K
BEZRERLHE AR ESB S

EEE HZBERE ASTEFAZE ASTEH AZ OR (95 % CD
R - 53 5 1

GST T1REH Ik Rk B 49 4 0.9(0.2, 4.3)
SR ERE 54 7 1.40.4, 5.8)
FEEK 73 6 0.900.2, 3.8
Eii3g — 64 6 1

GST MIZEEE  JEmEx f 5% 38 3 0.80.1, 4.2)
i3 o 73 9 1.3(0.4, 4.7)
FEEEL A 54 4 0.8(0.2, 3.5)
clel 54 7 1
cle? EEE 42 2 0.400.0, 2.1

CYP2E1 & A Y c2c2 6 0 0.0(0.0, 8.1
clel 71 7 0.8(0.2, 2.7)
clc2 ERE 51 4 0.6(0.1, 2.6)
c2c2 5 2 3.0(0.2, 23.5)

* TAEPEBE KRR 0.1
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HEE BEC BER IRE HHRH

%% GSTT1- GSTM1ZACYP2EIA B & SALTH #4152 2% LM MR - AR TH S - &

REZRRLH T AXBES R I

EER RIHETE ALTEFAZ ALTEFAZL OR 5% CD

Ry 53 5 1
) P E#&FE .
GST T1EEE JE 4L 39 14 8 (1.2, 14.5)
Y EREE 48 13 2.9 (0.9, 11.0%
FEEERL 73 6 0.9 (0.2, 3.9
ki34 58 12 1
' i EREE
GST MI1ERT JE L 34 7 1.0 (0.3, 3.1)
| s 71 11 0.75(0.3, 2.0)
N E R
FE R 50 8 0.8 (0.3, 2.3)
clel 53 8 1
cle? EZEE 34 10 1.9 (0.6, 6.3)
CYP2EIFEF#! c2c2 5 1 1.3 (0.0, 14. 3)
clel 66 12 1.2 (0.4, 3.7
clc? [=% -3 51 4 0.5 (0.1, 2.1)
c2c2 4 3 4.8 (0.6, 34 8)°
"P=0.07 ; "P=0.08 ; 10.01<P<0.05 ; HEPHEHBEKR0.1 -

% o GST MI1EFEE QI B FF o Re 48 1R 2 ¥ H04H
RRA Gat LB AR (0=0.05) °
T2 S TERBUE ST 2 BB E R PR
) BEHEASTREFEABZAHBE AL
i B (OR=7.8, 95% CI=3.0-20.5, P<0.01)
B2 M ABE(OR=5.0, 95% CI=1.7-15.1, P
<0.01) - MEALTE ¥ HHZHBAEFAIFL
58 Y (OR=6.4, 95% CI=2.7-15.3, P<
0.01) > BEEEHREBHA2 kg/m(OR=5.7,
95% CI=2.4-13.7, P<0.01) » B&RZ &R R
GST TIEFEE M EMARENEZEIEA
> BB BRFEHECYPE ] ZE R B s IH W]
WHRENEXEEREE - ERECHR
BHIBILT » GST TR R A E B
ERAEML > KBENA7.1095% CI=2.1-
24.6, P<0.01) > BAERZBHGST TIFEEK
HEERENBELLAESR0.6(2.7x7.1x 0.03=
0.6, 95% CI=0.1-2.2, P>0.1) » #-FELGST T1
BESERBMEEERIHREBZRHER - m
GST TI AEMEREE  ERELHREN
W T e EE=(OR=2.7, 95% CI=0.8-
9.0, P=0.11) - RZIHEHZZFEHECYPEIEFER M

506

BEMMWIERLEER > FH BRI R
ERRIHERBHBIT - ALTEE R
HEIEANOR=2.7x0.5x17.2=23.3, 95% CI=3.1-
176.1, P<0.01) 5 Mic2c2 AR EME LG F
xsﬂ@i‘*ﬁt? s ALTRE W BE R ESHE
ZM(OR=0.5, 95% CI=0.04-5.7, P>0.1) » Bl
EEALHFEZEBFNERERECcl/clc2ZEH
EIFE - Mclcl/clQERRERRLAERE
reeg A AR ME(OR=2.7, 95% CI=0.8-9.0,
P=0.11) » HEBB HEAR K2 2BHR Z B
B UFAESRLHERBR » c2c2ZFE
MWABRESEALTHER - RIMESBIHR
Wi BB R EEL)  FEEEG
EBELUNEREEFE -

I

AN EBHEEIR > FIARECHA
THIFFThREFEAZRIASTEALT » BIEEIGST
T1 > GST M1 K& CYP2El =R B & 211K
AR BEEZAEZ TN EIATE R R
T) BRBEERLHEEZSEFIRE T
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A5 BRACHIAMARIEEZIFRE S AL H S (best fitted multiple logistic
regression) * & F B ZHH L A ISHIEREMH - N=251

AST B #» ALT B%-
OR(95% CI) OR(95% CI)
FF R
Pt vs Bt 7.8(3.0, 20.5)" 6.4(2.7, 15.3)
BB H B8 Bikg/m?)
=95 vs <25 5.7(2.4, 13.7)t
B AR
v & 5.0(1.7, 15.1)
BOHRE
BRE v BRE 2.7(0.8, 9.0)
GST T1XEER
FEERL vs S 7.1(2.1, 24.6)
ROERBHGST TIERBZZEIER 0.03(0.004, 0.2)!
CYP2E1 R AR
c2c¢2 vs clcl/clc2 0.5(0.04, 5.7)
ROFRBHCYPEIERE 2 X HAEM 17.2(0.8, 350.0)

+ AST > 31TU/LBE % ; ALT > 3IIU/LBRF -
DB AT RIERKENERASERZE VK -
< P=0.06 ; 'P<0.01 ; HEPEBEKX® 0.1

(2t RRLHIAISDIGREE S % F 2555 H (best fitted multiple linear regression) + & %
B Z @A ARISNIEHEM - N=251

AST ALT
B95% CI) B(95% CI)

BHEIR 18.9(17.5, 20.4)t 16.1(11.8, 20.3)
R

Pt vs B 11.1( 8.1, 14.1) 15.8(11.2, 20.4)
SHEE B 5 H(kg/m?)

=95 vs <25 7.202.7, 11.7)
B A

BEv & 9.5( 5.8, 13.1)" 10.6( 4.8, 16.3)
ROGRTE

FRE vs KRBT 1.2(-4.3, 6.8
GST TI1FHER

FEL vs R 4.9(-0.8, 10.6)"
ﬁa%%ﬁ&%w TIZEFEEZ ZHER -10.7(-18.3, -3.1)!
CYP2E1FEH A

c2c2 vs clel/clc2 -5.9(-18.5, 6.7)
ROFBEREHCYPEIERE 2 X HEM 18.2( 1.1, 35.3)

CEIEMRTERERKENERAEENED K

b P=0.09 °

¢ 0.01<P<0.05 ; 'P<0.01 ; HEPEZE KM 0.1-
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HEERNAG - EEFIREEIRERNT
RERRTHNRR > MERRBESBEN
Z2% > FHERZHENRZES4ALE > BEL
ZG B IR FEHRETEEENTTRER
BREEASAKRE MAZREHRRER
B g3 REEAENERETEE
% > ERWIEEY > REENTREEBEFR
REBERRTHEEEWCEFRARERY -
HRmeon - BERFZFEENRE ST
SRR > B —HEFEFEHMNESR
SRS - WATERFRENEE - Eik
AR RER A E AR E FRAZ 2IH
WESER > USSR LHRERERZ
HETFREEFRSE - HERRMRAMRAZE
VB AMARR > BREMSES > e
S8 THRE—EAFEREYHEE » R
BANEFEENEY - A EREBIRER
EETFRBRZERTFHTRE X EERANG
7 AP s — L6 32 B M IE AR A TR
AR ITEE - ERERRKFNXEEA
TH(INE 2R 5% X GST T1EE R X CYP2E]
EEA) > AZRRAKEAE > EAMRESET
RR - EREZHEXEERERT BRI
BENHE SBREEAMRAPEARRT
e o BESRASC L 45 %8 TH S 8ol B SR VR 1R
0 BEELAESSEFMHERSF > GST
Tl CYPEI EFERERZGEREHBLER
UEREZ X EERFEGETL) -

A 58 i S0 2 B 5 8 TE I B AR X Y R
# > RK#Kleinbaum DG%7EEpidemiologic
Research#E FTREIAG R HY » Bl TEMD
ZEAER > BIEHBTEREFHRARE - 5k
BN AT REFETE M S ELAE TR (B e % R 5
REAMOZEERE  BRESES
(parsimony) RIJRHI » EBRRAE SHFHEHENR
B BEXEEREESRAHERS M
BEELEERERNMN E/ERAEEBFER
RESMFHELER > RBEABRERGL
(hierarchical model simplification) i R BI| » {734
B EME FER AR F32]  AswSCInRE—B
SR SE R B TR R A B - |
GST T1 " CYP2EIEFRHEEB L EHEBEEE
fEMEEBFESREREEE > BmA

508

BBAHERRRZHEEB T BFR > GSTTIR
CYP2EIERFB T REAAFMERAMME - TH
BIER - BBEBANYES MHERE > &
RERBESTHEENE - HuEgETL8E
TR IR AEH K > EE
TEAERNFE > BETHBTEREFNHAE
B AR ASGAE - LEENE -

=R R AT R 5 H R
BEBRBOTRLEREL > CYPEINER
HEEFE QNSRS AEF24.9% » B
RIS H ABRBENTRMERE(28%)
[33] ; GST MIUESER B SHAEEARH RS
60.6% » FIX— & % TR 7 & BAMAE
(63.3%)[14] 5 EGST T A EIREE M/
BERMAKRANRER AW REEH47.4% >
E-BaHHPRERENFRE —LXE
(64.4%)[34] °

1970 R — BB RZHETERIAY
HRBHRALHENRE RGBT TR
¥ MHoF2ETE 1991 K E1E HALT
REUBHACHRABREBFRE R
RRITEIR[5] - FF I ReTeAES A P BRG & 0945
B DALTERERFEN > HAALTEER
ERFRA - 2P ESENFEE
%> DALTHRERR b F HEmMEERAST
X EREFEHCEYES EIFRGZEER
WG ERRANR T [35] - AR R MR
DALTHIIRREEARLIERBZ BER
Bt at(study end-point) FTREHZMAER AL
=

AR - EHASTRALTHIIRETEIE
REEMHANTIERFOERRBRERE - &
REERHAEENEKE > EPFRRERK
REASTRALTH I REHEER HHBIREF
Y > MEEMREMFEASTHEIERSH
BWe-—RmE > HELEgREENIPH
ALTIEY » FHBASTHREASHNEERALT
BEK3S) EERMIRAELBREMUNE
Ho

HRELFERBEGST TIXCYP2EIH
EREZEERANEE > B AR KEs
GST T1RCYP2EI E R B EE 2 %R B HAT
THRERIIE » NREE B MBI RILE > S/EH
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GST TIXCYPEIEFBEER ZAREREE
A RIS BT RT - TERMMPT R REE
EERBA REZRREARNNC - 234
ERMEEBEERE LB EERRIREDN
REGHEARNAHBRETHEY - 512
MELBEAFRABRENRZHREE TR
AR FARHER > FIGST TIXCYP2ELE
HBEEAFBENEZHEET > TR
NGRS

A FREREREZHREER > GSTTI
I B T R BB E(OR=7.1, 95%
CI=2.1-24.6, P<0.01) » CYP2EI c2c2 2 FE |l
A E B ERYE FH(OR=0.5, 95% CI=0.04-5.7, P>
0.1); EERLIHERER > HAFGST TI1HE
SR BIM T - fE BB S T 8 BA B
(OR=0.6, 95% CI=0.1-2.2, P>0.1) > MCYP2EI
c2c 2 EE R B Y fa B S B4 Al B (OR =23..3,
95% CI=3.1-176.1, P<0.01) °

CYP2E1 c2c2 B HEIE B ZM MR L
RBEBE®ES0,11] > WA seH YR
BAEGEYE - EABRTRENHTF R E—
BMER12-15] - FHIRMABEIHEIAK
BomaREERE M  AEAHER
BANMRERIENRE - ARREERRS
BREA - ROHPVRBELRR RERETRE
EARMGER  ARRBENREET > 848K
A i 3 2 48 (T I & BB (alcohol dehy-
drogenasc)H‘”ﬁ%ﬂl%ﬁichlorocthanol » CAAK
chloroacetic acid ; MHAEBBEMEZ T > 84
WAREE ERLHCYP2E | BB &
CEOMKCAA[7,8] - B R Frol LIERE A
fAIERMPPIFE > CYP2E] 22 HR g
EERLERBRA R AENERE -

GST TIZE AR EN A AREE >
Alge EREE R T RE R ERRE - HAf/ATEE
RENTERBILRYE 5] - LilE—
HMRMED TS FEAGSTsIRBIER
[7,8] » EULAFIRE R 25 0 R85 BT E 4 1
FIRYE— B EY - BAGST TIMSHRA]
REh & A NR AURE - R AT AT
AR TF > GST TIFFESERAREARFREE
MWRZIHEZBAARYEHBRE - BIMNER
BERT > BOATRERTUEREGSHEA S
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[36]  AEMRET  KRLHFRETERH
GST THE(LEEGSHE & » TE B fLlethylene
dibromide#8GST TIHE{LER A B EIL A
[26] ; TITERIRERE > KIS MEZELH
CYP2E1 I TE ICEO » B4 H B {lethyl-
ene oxide#GST T1HMFZHIBAE[27] > ¥
FFfE— BB -

AP RBEBCYPEI XGST TIFREFEE
LEMRHBE P HEEENAG > W HRE
ERBRENRETA ANFEE - Rz
LHREINMRERUSF LM EERA AR
B> EHFHEN R EERAA—ERRERE
AP H E s EAER[32) - BB EEM
HRUBETREAEYNEBR L  £#—FSHR
ARRENEHERBEGST T1RCYP2EL
AR BR A S EE SR A0 o S > RORFTREZE S
HEHREENZEM - T HEE A5
IR R E WML » LUE—S THE
ZIHENE R AR -
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THE RELATIONSHIP BETWEEN THE GST T1, GST M1, CYP2E1
GENOTYPE AND ABNORMAL LIVER FUNCTION IN PVC WORKERS

CHUNG-YING HuaNg!, Tsun-JEn CHENG', Kuo-LianG HUANG',

Jung-DER WANG!, LING-LinG HSIEH?

Vinyl chloride monomer (VCM) is hepa-
totoxic as well as carcinogenic in humans.
There are reports that exposure to VCM seems
to induce abnormal liver function, liver fibro-
sis, cirrhosis, and angiosarcoma of the liver.
In vivo, VCM is metabolized by cytochrome
P450 2E1 (CYP2E1) to form chloroethylene
oxide (CEO) and chloroactetaldehyde (CAA),
both electrophilic metabolites, which may ei-
ther cause cell damage or are further metabo-
lized and detoxified by glutathione S-trans-
ferases (GSTs). This study investigated whether
or not the genotypes, CYP2EI, glutathione S-
transferase 6 (GST T1) and p (GST M1), cor-
related the abnormal liver function in vinyl
chloride exposed workers. We enrolled 251
workers from 5 polyvinyl chloride plants for
this study. The workers who were exposed to
VCM were classified into two, high and low
exposure groups and the degree of exposure
was determined based on their job titles and
airborne VCM concentration. The enzyme ac-
tivities of serum aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) were
used as the parameters of liver function. The
genotypes, CYP2E1 , GST T1 and GST M1,
were determined by performing PCR and RFLP

on peripheral white blood cell DNA. Other
potential risk factors were also ascertained and
the confounding effect was adjusted accord-
ingly. Stratified analyses were used to ex-
plore the correlation between the alteration of
liver function and the genotypes, CYP2E1, GST
T1 and GST M1, among the workers exposed
to different levels of VCM.

The results obtained showed:(1)at low
VCM exposure, the odds ratio (OR) of GST
T1 non-null genotype on abnormal ALT was
3.8 (95% CI = 1.2-14.5) but the CYP2EI gen-
otype was not associated with abnormal ALT;
(2)at high VCM exposure, on the other hand,
a c2c2 CYP2E1 genotype was associated with
increased OR on abnormal ALT (OR=4.8, 95%
CI = 0.6-34.8) but the GST T1 non-null gen-
otype was not associated with abnormal ALT
(OR = 0.9, 95% CI = 0.2-3.8); and (3)multi-
ple logistic regression also showed strong in-
teractions of the VCM exposure to CYP2E1
as well as to the GST T1 genotype. Thus, These
observations suggest that the two genotypes,
CYP2E!1 and GST T1, may play important roles
in the biotransformation of VCM, whose ef-
fect leads to liver damage. (Chin J Public
Health. (Taipei): 1997; 16(6): 499-512)

Key words: vinyl, chloride, glutathione s-transferases, CYP 2E1, liver function.
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