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Abstract 

CylochmrnePIYI2EI SndGSTMl plmy rnnjormlain mctsbollcmctivmlion noddrtor8c.tionofrn.ny c..rlnogenm. 
mnd polyrnarphbrns in  Ihr rncodlnggrna have bmmpor(edtobr indiridually-rimled wi lh lncmvd~uurpt ib i l l ty  
10 cenmin cancer. In the p r a r n l  rhldy,wr iovutlgslrd the b.1, Pntl mnd Dr.1 polymorphl~rnr of the CYP lE l  gene 
.ndthenullGSTMI genome InaThsipopolmtion. DNAmrnplr. Rom485 Indl*ldunhwrrr.nslyd by polyrnrrmw 
chain reaction -ith restrirtlon Ragmen1 length (PCWRFLP). The fmqurnry or Rn.1 .nd Pstl prrdornlnant 
homaz~ous  s l l r l n  ( r l lc l )  was 73.2%. helecoqgous nllr lr (r l lc2) w.8 25.6% mnd rnm hommygoua mllrlr (rYc2) 
m 1.2%. For IheDnlpolyrnorphlrm,rhefnqueny of the pndorninmnt.Ilclc(DD)w.r 59.6%. h c t c w g o u r  (0) 
was 40.h and rare allelr (CC) wm0.4%. The Requenry ofGSTM1 null genome w u  62.7%.Thr dlslributlon mnd 
rmqurnc icrof lhe sl leln showed dlffermlpanrrn from those found In  ciuc.linn nndsornr Mhrr*ai.opopulaflons. 
Wlrh Ihr h r g r  popul.tlon In lhls study, we bellevcd that our results ace nllable a f lma la  of the Requrncia of the 
polymorphlr CYPZEI and GSTMl sl leln InThsipopularion and should provide s bare Tor h d h r r  rpidrmiological 
sh ld io  on thew l i n h  d t h  cancer drvrloprnmt. 
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Introduction 1999) The PrtI and Rral polymorphnrm IS the 5' flanhng 
(promoter) reglon of  the gcnc whlch am rcponcd lo slTect 

I t  har bmn crumatcd Ihac over 8w. o f  humm rumon lhcmnscnpt~anaiacnwryofrhegenc(~ncrcaw~ndus~b~l~ry) 
are duc to thc action o lmv~ronmmlal  sarcmogsnr (Doll andrni~ntcdwrhcashorhn-anallslspmrcutngapritivs 
and Pslo, 1981). Most chem~ealcarc~nogcnr arenol rapable mmchon pomt far Rral is dcrnpated as a s I  allclcandons 
of induslng genellc damage by ~hcmsslvsr but requtrc wlfh a Prll Nmcrlon pmr. a s2 allele (Masmura cr a!.. 
metabolic astwslvon toe lmmph~l~s pronrnaa carclnogcnr 1994) Thc Dm1 palymorph~sms avac~atcdI rh  a mulalnon 
nlhc amount ofthc ultunals carcinogens pmducsd depends ~n tnbon 6 of Ihcgcnr AlLoughadtrcsr rclationsh~poffhs 
on the action of  sompctlng astivruon and dctoxnBohon RFLP to CYF7Ei crprerroon and actwiry has not bccn 
parhwayr involving cytoshrom P450 and glu~arh!onc~S alablirhcd.rhed~rmbulanolrhcDnlgcnofyp;~nJapncrc 
uansfcrarc cnrymcr (G~cngmch. 1990. Mmnncrrlt d a1 , war d l f i rcnt  bcrwccn lung ranca plocnu and conualr 
1992) Gcnctmc dllTmncer m lhcw pafhwayr arc Ittcly to (Ucmallu n a l  , 1991). For LcTaql polymorphh~m~rh~hrc 0s 

bc majorsou-of ~ n k n n d ~ v ~ d u l  v~na t~on  I" s-nb~itry no repon of  s rclauonrh~p bcwmn polymorphnsm actlvlry 

tocanccr(ldlc, 1991)and romorhcrd~rcswr (Wongc~ai, and cancer mnsmdcnsc 
2WO) I n  contrast l o  pharc~l, most pharc I1 rnclabol>z~ng 

n~hr oxsdsloon by CW450cnrymcr a pnmanly rcgardcd enzymes are conr~dcred lo be prcdomnnanlly pmlccllvc 
as thc pharc~l actwanng pro- on carctnogcnerlr (Roofs cnrymcrr~nscrhcy dclorlfy a nurnbcr ofrracttvcchcmral 
elai. 1992) Gmcnc poiymorph8rm ~n CW2EI  mlghtbca carcmogcns. The glutarhlonc S-mlufcnu M I  (GSTMI) 
contnbultng canccr n r t  factor rnncc thnr cnrymc acnvatcr gene 1s rcrponslblc for dccorificml~on o r  ccrtaln m c h v c  

praars~nogc~,ruchssN-nmuoram~nc,bmzenc, buladimnc, lnlcmcdmatcr o f  poantnai human carc~nogcn. lncludcng 
vinyl chlondc. PAHs, and other low moicsular weight PAHr by canjuganon loglutarhron~ Manyrru&alndisslcd 
shcmicalr (Wangn a1 ,1999) ThcCWZEI gcnc nrqoncd hl GSTMl plymorphsm a comlatcdnrh b l a d k  m c r  
to hsvc gcncuc and rsdlcal vanatlone rhal arc c s u d  by (Bcll ctal., 1993)and lungwcrr (Brahol lmcfa l ,  1993) 
Pd, Rral. Dm1 and Taql polymorph~rmr (D'Errisoct al, Cancer Is the lcad~ng cause of  death in  Thailand 

Rseomh Dwrzron Nnnonol Comer lnrrflvrz 266N Rum. V l m d  Rqcharhorcc. Bnn8rtort nnrland I M m  
.ForCorrupon&meRI (66~213S4702Sul 1407, 141 F a  1662) JY70J7  €mod mle+l,h ncyhp ,h. m l r u a n & d m  rn 

Aaon P ~ f i c  J w r m l  ~ J C m t r  fnplrplr~lrplrn, Yo1 7, 2CW6 4 15 





Table 1. The C Y P l E l  D r s l  Polymorphism i n  D i l l r ren l  
Ethnic Groups 

Country N 00 CD CC Rclcrmcr 

USA 452 61.7 26 8 I 5  LC Marohandel o l .  l99R 
UK 171 81 0 I 8 0  10 Wongr~a1.2000 
h n i a d  121 79.1 19 8 0.8 Hirranena a ) .  1993 
France 206 81 9 14.1 0.8 Lur.5 era1 ,1996 
Sweden I52 80 X 18.0 I 2 Pcr>m cr al. 1993 
Japan 16 56 6 18.9 16.5 Ucrnrsu LI at. I993 
Talran 320 57 1 18.4 4 3 H>ldrthclrn Clal . I997 
lndta 221 65 0 11 0 1 0  Lkdar c l  a1.2003 
Tha study 481 59.6 40 0 0 4  

Table 3. The G S T M l  Genolype i n  Dirrerenl Ethnic 
Groups 

Csunm N Null I%) Rcfrrrncc 

USA 
C a u o ~ i m  
Mexicm-Amcncan 
Ahican-Amencan 
UK 
Newly 
spain 
Japan 
Talrm 
Korrn 
China 
lndla 
s,ngawm 
Thalllnd 
malland 
Thallrnd 
-- 

461 52.5 Landoncl al.  I991 
146 40.4 Kchey a al.. 1997 
251 23 I London cl  al.. 1995 
577 11.7 Dcakln c l  a!. 1996 
342 47.7 P>bcrgcl 81.. 1997 
312 49.7 ToFtguerass~al. I997 
447 18.6 Klharasrl.  IW1 
88 514 HnrhCtalLlq96 

i.017 51 8 Chosral. 2001 
I50 54 6 Zhong CL al.. 2006 
170 11 0 Mlrhracl al.. 2OM 
119 636 Zhaoolal .2WI 
11 30.2 Klrllhublhar cl a1. 2001 
145 51 0 Tlrawrch el  a).. 2005 
485 62 7 Th~r nudy 

( ~ 1 1 ~ 2 )  was 25 6 % m d  rare allele (cZlc2) war 12% Thcrc 
two polymorph~rmr wric cnmpiclcly l lnted with carh olhcr 
(Table I). 

C Y P E l  Drolpolymorphum 
In  Ihc PCR-bawd W1.P analvss. tht mrc homozveour . . . 

gcnorypc (CC) gave an undigested 371 ha-en! In  !he 
predominant homozygaur gcnorype (DD), Ulzs fragment war 
discrledlnto240and 133 boframeotr In  ~ h c  hcrrmzrrour . . - 
(CD), al l  Ihrm polymorphic rercricuon fragments wcrc 
r is~b lc .  The frcqucncy o f  D D  gcnorype was 596%. r D  
gcnorypc war 40%. and CC gcnotypc war 0 4% (Table 21 

GSTMI onulys. 
Thc GSTMI gcne i r  polynlurph~c i n  human in that Ihc 

gcnr s cnrhcr picrem or a b ~ n l  (null gcnorype) Thc PCR 
product o f  GSTMl and p~globin were 215 and 268 bp in 
length mrpecli~cly Thr homozygous null  gcnolypc war 
62 7% (Table3) 

Discussion 

Thc actw!t?er afmclilbolizingdrugr and carcinogens are 
know l o  be grnct~cally variable I" human lndtvdualr 

CYP~EI ~ ~ d ~ r h f i  ~ o i ~ o ~ h r ~ m o  no,~vpvlorion 

(Gucngcrich, 198n) As cytochmmc P450plays an i m p n a n l  
roic i n  rhls syrsm. wc rludicd the Prtl. Rral and Dra l  
polymorphirmr ofCYP2EI m aThal populalion. Wc round 
frcqucncicr rimllar to lhorc i ~ p o n c d  ~ n a  prevzour rtudy ~n 
Thailand (Konpulanachot CI a!. 2001) and also m othcr 
As~ancovnmes(@amactal., i997,H~ldcrhcimclal., 1997, 
Wongci a1 ,2002) However rhc rcrullraftwortudicr from 
~ ~ d ~ ~ ~ h o w r d  the rrcqucncy 0 r ~ 2  allele m k v c r y ~ o w  ~n an 
I n d m  popular8on (Sikdar cr 81, 2003; Minal c~ a1 . 2005) 
C W 2 E I  c2ic2 and cl lc2 genotypes arc morr common i n  
Asians than ~n Caurar~ans (Tablc 2). 11 har bccn rcponed 
that !hcse polymorph~rmr arrcorrelalcdwirh thc incidences 
arbladdcr(Anwar rtal.. 1996) and lvngcanccrs(Oyarna a 
al.. !997). In add~tion, Hayash, R al (1991) showed P450 
2EI Rr r l  polymorphism caused rnarkrd dlUcrcnces in t l i  

rranscnpllonml rcflviry, chc enhancer arlwlry lorcUc2DNA 
war about 101,mcr that o f c l l c l  DNA. 

Ar !hr Dral rllc. (he frcqucncy o f  DD,CD. and CC war 
59.6%. 40%. 0 4%. rcrprcllvcly Thc fmquency o f C  allele 
IS mom common tn Asnanr than in Caucasians (Table 3 )  
Cuncnlly. Ulerc irmuch conbrtonrboucthcmlcoflW2EI 
Dral polymorphirrn in relalmon to cancer rur=ep!~b~liry. 
Hlnoncn el a1 (1993) provided crldcncc of no role i n  
ru rccp l ib~ l~ ly  l o  lung canccr i n  Finlsh populrt~on, bu l  
Ucmalru EI a1 (1994) found a l ink wmth lung canccr 
crpccially in r popularoan wiUl low ~motingcxporurc(c20 
pact-ycar) Therehasalsubana rcponofa hmgher k u r n c y  
o f  the Dral RFLP in orher alcohol-rclarcddircarc(Lucarct 
al . 1996) 

ThcCSTMl polymorphism IS adrlctionofrhcgcneand 
r s u l a  m a  loss o f  cnzymanc activity. Wc observed 62.7% 
orhcpupulalion were homorygour forthcGSTM1 deletion. 
The frcqucncy war hlgher ha! reponcd in a p r r l o u r  study 
rhar analyrcd lhc G S T h I  palymorphism inThalppulation 
(Kldlhubrhcw et 21. 2001. Tiwawech a 81. 2005). Thc 
pcrccnlagc o f  ~ndwtduals who do not cxprcrr !he GSTMI 
carymc is highcr i n  Caucarlan m d  Arlanr man Afncans 
(Table I )  Polymorphism ofGSTMI  havekcnsham lo be 
assurlalrd wlth ru~ept ib l l l ry  to ranous fa- o f  canccr, 
particularly lharccauwd by cigmncrmobng(Srnngcand 
Fryer, 1999). robsunce l o  ~hcmolhcrapy t c a t m ~ i ( H a y e r  
and Pulford. 1995). Dclcrcd GST may k arroc~atcd wllh 
lcrr dclorlhcauon orcyclopharpham~de, rcrultlng 8n more 
arallablc drugcomparcd to !hc w ~ l d ~ t p c e n r y m s  (Bccghly 
r! r l .  2006) 

This sludy repan the preliminary rerulw on mclabalic 
cnzymc gcnc Thc rrcqucncy o f  gene p lymorph~rm vanes 
among dlficrcm ethnic groups. Thc ab~hry lo characlcnle 
polymarphlc gcnrr lnvolvcd in mclabollrm ofcarcinogcnr 
will open up s ncw approach for human canccr nsh and 
could apply LO study ~ n v ~ r o n m e n f  inlcractions bn 
pathogcncslr ofcancer and olhcr dacarc. 
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