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lc,.'dJOI ():,.l:\diun.att.are1t1~ in_H:alTI'rt'•~nuu•w.f,"'lll~,wmgMff d,romQ<".n 
''°"-"Oil)' (OUh"<"t":•tl., rl,f' Lmu:r.. .'<,2., 373-71, 200.1}, Gwen th(· gtn«11..11u.c1.i• 

billty ,,(f11 '''"" ,t V.l)IJIJ b,r t.lnn.1,hk_u> minumlC' l'>NA d:i111..1ge itimul.acC'd b) 
,hi, proct"durt. We ho.-vc imcn:ig;uaJ 1'1» po.s.sibiljCY t,y ,·,nmg CQnJidtm, o(MB 
«m«otr.tt»ori JJ\ll light \\";1\·ckng1h ,mn,tan m nrmmodd:. C".cll, fro,n 1hc~)l1-
a,;QI a.Jmoarciiumu lirl<' Ot:;l3 V.Nt' rrc.11rd with ,·.1uous «mccncu,"'m i,f \Ill 
(0.01S.11mM) .1nd tlfmnrn.111'.d wnh ,1 titt"d v.hitc-Ught M)\lrtt fo, 3 mmu1n.. ln 
.11;ldmon. Of :u ,·(lls wnc QJ)O$(,l 10 t5inM Mil (npi~ af dunmncnJ""WP)· 
WtKCflltltnuu} ~nd 11f111uin.i1C'd b,· ddm fulf spccmun whiu- hgh1 or 633nm ,rd 
fig.ht i•hc ipcxilic: am,uion w,ndct1sd1 of MBI. l),\IA J.uru~ w.is 1ne.u111N m 
trc.i.tcJ ~u,1,~ ,hcCon,n.a.1m·, 1t\Oftda(l.l lor 1hcdtc«11on ofo•idi'fd putl,ict$ULh 
.u s~xn-Jroxn;u.10C'>iinc U)it1p: 1lic: ONA rcr,111 t •m·mt' ~ .. P)·r>~A gJrctK)'lbc.: 
rJMJtaci1,-11al Mh c;ausc .. l DN ,.\ cfam;igc 1n .1 u,ncc.-n1r.mon·dcprndenr maniM:c: thc-
4n101mt ,,r ,ltm"8" dtt.r,c-.:ucJ with ttdtkmg c:on .. l':111~t'°"' r.f .\IH (I.SmM 
r<0.01; O.l~niM 1,c;:O.OI ,.) t">mM,. ll«-1c;1J111t tht' oonccmuuon of MB 10 
loklfromdL1CuKdclinM:..Jlrn:duu:J1hcln·cloro!',;Ad.im·4·f1•IJ. lllurnin.iucm 
tit Ml~d1;illcn,:,:J -.dt~ w11h rn:l l1gh1 ~ 11)cd j. ~-fol1J l1iglicr lc.,.4:lt of m.mc.J brcaL 
in ONA romp.1ml with <xcimio-n hy wfmc l,i;Ju <r·- U.OtJJ). lh<' r«1J""mion ol 
,ruJ,lltvC' lninn)., ;&\ ~c;alc,J U\lflg h.rr-llN;\ ~yoo,~tl'l,C ~ .1imil.u in boil, 
J;h1'Up$. Thccc ,bu pnwiJc futtht', C"Vtdcnu: for d't 1io1t1111ll mucJgcnk dlci.1 nt 
MR •·ha, ,nmhuled \\id, cndi)(C()ftiC whtcc 1q;hc. r11c rnulu dmw ch:it thr r,;...J 
l,iht rm1io11 ol tt1e >pt'(.Uum tJ 1opo11ubk for C'I~ 1t.uinnf)f 1\f H JnJ ,ht nu,om,.·ot 
I )~A d.11n;Jf:C', S1mrll!' mod1fo.c.a1N'1t1, md1romonKIUK01lf pnc1i,c-. ,uch .u fihcrint; 
UUl ,al lii:lu fcom cnJm4op~ wh,tt liWn,o, tcdu..;111&Ml!t-unttT1mHin11 m,1r Imm 
du· ONA d 1m111cc u1Ju«J 1n p,,~.m\'.(tnu.1 HL by thiJ d111i,:4l rroc:cJ111l". ,"iup,oruJ 
/ry ~Orbl11rt C.mu, R.nemd, LlOS 

#220•j Ol.idi.sed p,o,rtlu, ri,k r.Ltcm, a.od di~ progtc,,sion in lbrnu'i 
aopL...gu,. Oui-.mrhrr Piul \\.ilJ. J<\dnn,1 R. Olln·t'r, Siru.)11 l~~lrt. Dot1~l.a1 
( lufmr", N:idt HAtm. Mkh,1el Co"'-llt, Luu.t J. I fJhltc. ( ,'mrmit)"f I rt1/,, lMli 
O,m,d 1,.·1,,,,,_(..,,,, lmlr <:rnud! /ufinn4r,, I t,-.1,. l l,firr,/ Kmt,l1J1,r• r;.,,t(, ll1U /111, 
f'l1.1/,//1,/I, tl11iu,IAJ,l/.d"M· 

(;,,u,~aoptui;t'.d tdlu• "a ri,k ll1..1or fo, Jt"l'lf111mc:n1 ofL"lOth dk" prc-c.i11o1;u 
ow condid,m of 8-1m:u'• fM>plugu) (Ul-) .mJ 0n1,lu~,1J adrt111Qrrinoou rFC) 
OocmcdiJni\m hy wl11, h rdlu, m.t~ f).('fl 1hc-kdl((!, i, 1llluui;), ;u1 l111l.11m~mr, 
rru<L'\~. wi1h .u5<X.u1c:J 111:id;aJ,.,.r •lrt'\.1 ~nJ 1'~A lbm.l!,"<'- Wi:- Med ,,n munu1u,­
~r 10 mc,1,1urc- p1n1c1n o"<tJ,1119n, .u ml'J,\\11~ br r1fo1tin u,"'111~·1 1~·1,. i11 
hivp1i,·· fu,111 .. <tmml (N +l).anJ Ill (N' ... ·11)1 llJlkrll\,anJ ,dacttl 1lii1uu&.nu( 
o•i\Lui,t run.l en l.nl)Wn tt~k fach1H. ;\mnn~ chi.' ftf ~til.'IH, the man Ir-I'd ul 
CJrlxin~ I group,, v..u ~i,;nili, .. .unly higher- in 1hc- -.111umo~•• m1KOu (0. 1 (,nmolJmg 
pro1cm, ?\" ,Cl· IJ .1-S ll.18) ((1m1-\:t1ccl 111 n'iikhc-d llJm-.t'~ mu«,s.a (O. linmol,t 
m~ 9il\.C1;0.1 l-O.I<,: r o.osr.1, ~·hkhin uunl1..11I hisf'icrl~·,·d} thand,c-g.i.urit 
fflU("ot, (0 I lnmo!..lmy.., IJVM'I: O.OC) 0.13: r 0.024). fo .1dditiou. 1tk-n- weer 
,ittniGa11t 11~i1i~C' c,,ud,1.timu ill<.O.O'il ~• tk ,twfo idu:d lcv~l l,...'twttn pru1ci11 
ox1d.11fon IC\-d1 in mJt,t,rd H.mn.t'• -,~J ,qu.1m.:-,1n n1J 13..arrru', :uW t,f\Ht4- mu­
colol. Cc>mp.,riw,n ,111,:tu\~ 1hC',v.u r.11icm group\ rc·n:·.1100 ,;g,ufic.aml> dcv.11t,l l~d, 
tif c.11ho11>·I groupt i11 chc- ~1u.111lQu1 mu .. o~ ul d)e Ht group (O. l6nm1,hltnt: 
l'f9t<'in, tJi"U I, II. H.tl 18) wmpvcd m dn· CQIUtof group (0 l!nmolUmt, 
9')~ ,Cf: 0.09-0. l-i; p 0.02(,} \'{·11en chc pmtdnwlx>o>'f d.uJ v,..,u,c,mitkm:1 .11 .i 

Qtq;otH..,J ,·.11L1hkm 1hc- "1U.lmc>ui nmcoi,a ofl'H)th grouttt-, th, uppc-r qu111t ilt"V.'.h 
:1.,uKi1kJ wi,h Mi lllUt,1,~J rid. of HF , omp,trcJ ('-l lh~ l,,"·n1 ,1u,mik (()R '1.7, 
9\q,:,c.:1 I 2-18.4: r=0.01~,. 11111 io1\'.IC)("Ll1ion m11a.innl .ifctr adj1ts1mtn1 few 
lnO\\·u RF ml faaou. ThC' Ind of pr1udn c•,ll(Jnyl, in 1tlc "1u.u11ou, tmKOl,;I un 
ii,nd oonuol SKlUJ,t romhinrJ1 V.-,D rnsi.,ivdr 11.noci:ac,rd with .tglr (p 0.048) .ut1! 
~1dtr will, ;m incrc-J-\CJ khl m {('moll.:, (O.l(,nmuhlni~ pm1cin, l')~ti ,C:I: 0.13· 
0.ICJ) lOmJU«-d ro m.t.lt1 (O. llnnmh.lrng.. IJ~'t'uCJ: 0.10 0.14: p-O 0-41). l11r cf 
(,,., of ~,r mn.unnl .1f1('r 11.Jjwuneni for .age. In chr IU'. group. ugnifiounl} 
11Kt~,1,u-J rm1dno1li<1nrl, lcvd1 \\"l'lf mC'".uural in rhc- B .. mc-tt'sJJlJ ~1trit muuh.1 
o( th<\\C p,nimu wi1h .a f1i.11u hcmi.a ,un1p,m.,J IO thni.c w11huu1 fp 0.00,1 
p-0.flll mpa:un:l;o-J ~ :culll;i.11i<>n1 rcnuintJ aft(;t .adJU\Unnu (or .ig.,:. ,cii, 

f'j'J mcJ1u11t111, muling m,I .iJQ)III~ U'K". rho.- cl.au ir,iho1c II l1ighn- pmccin 
osi&uion in ,he:' klUJ1nou1 C'pidM·li1m1 u( pmcm, \\ho h.1w dt"\·cL,s--cJ Uf t•1m 
r,unl 10 thu~ \1.1,o bJvc not. I f11Wl"IICT, 1flc- 1n,·1.1r~nk Jbm:11 fflUCO\.I itsch 
11rrran ku HJ"Ccpril,k co ol;.J...tiVC' ,Um,~ '°'"J"l,lrcd tu ti,~ nornul '<11.1,1moU1 
lj)ithclm111. ,l1hou1:l1 nk.>1r ,,1'-ttj'lihlc tlun tiutdu·d g.t..\lJ1( n11"nJ.1 Tilt:)(dJt41:u~ 
n1n,1 rt·nrwuh n ,r,k fo, <n:tl.btrvr ,tf\'.'.",j, .tncl in p.u1Kt1!.u 11ro1t1n it11.id.111on, m 1hc 
Jt"\'dllf1mrmufJH" 17,1111...,,-! ,i," 11/Pft,r,n//,p tOf.h/,,,,. f~11<n ffl'W.rrd, (/...!Ill) 

12205 Ocfi.clenl")' in DNA d.utt.n~ chedq,oi,u., .1.ncl «uph-ge:al c.mctr ri.sk. 
I m.i '.\ho1,~ lie I in. ,\bo~hnti;: Hu.mg. ,;ilk, A Apui. Xi(c-11~ Wu, IJJ'Jl,,mH,,;t "/ 
Epulrmi,;/"'tf, 17,,. U111firrutrof /0:,,,, M./J Aml,n.d,, (jm,yrCnu,r. Hr.,11,,~n. nt.. 
l\-;i11r11Hnt "} tp1drtmt,/"f.!I, !'ht l 'm1,r,1ityof J'r,.m, M.I), A,W~,, t ;,,,.,rl.mtn. 
lhm11t111., IX fkf<1rtrru01t •f (,'f \ft'11tal ONrt>b,y;,. II~ Un11rr11ty rif lrl:,11, ,\/./) 
A-"'""" {:4,;u, (.1,ii,r, l/uwtt1'1 1),:. 

~,. 

L® or Jttct1u;a1ion of checkroi111 funu,,on c.an ultnpromne dn• fidclif)· nf ON1t 
rq,.1ir, molting in .10 i.t,crt".ex:d n)k cit c.an<<r, We ccucJ wtic1f1c, mdh·iduili Wtlh 
Jdicir11cics in «ti n·dc dw.-tkpo.i.nn or DNA rcp.air uf!,1('ity ohibtt gf't"Attr itrbj. 

tiVII)' ro muu1gco1o .1nd mtrcJ..\CJ risk of Mph.ar,c.,J un,cr In ;111 onpoinr. ~
<~nch'II MuJr of 83 n~wfv du,t1i,..i~,-J C1,,o1phJ1,•,c-...d c:.111~, i.ibO omd 71J ha.hhr ~­
t1t1I.. \\( W<J .a lluorl"U:.cnCt'·a• tiv-11c-d cdJ iol)ttin,:. mclhod to mc-.1.\WC cl1c. 
.acu1r11ul.mon o( ~II, in S~nd c;, ph:ilodo ID huu11,t(1a nf'\(l\u1~ fQ 1'·tad1.auon, attd 
the romn .li.):l}' co iWC'SJ O."A Wm.at,."<.in1uir 111 b.Jselitic anJ J.11« l'.'tJ'4Mutt 1

0 
y,r,1dUtion. l)NA brcalu m ,-c,mC'I ocll1 "'I.'~ ,iuufi,C',J 11,mg an llll~m.atcd im:if!; 
mg ~tt'ln ,md <1u.111u6rJ b, chc r..11f momt'nt pJ.r;unct('r. Thi:- mC'll,.tn ol the 1t1 
d~t«J JC...umul.iuonrof (1dl, 1n S .and Gl plwo w.u $,gnifican1ly lower m di,c Qks 
{l.C,,2.•~ om.d '1,Mlll ,tun in t.he cu111rob {30.3% mJ IJ.9"tt) Cfl<:0.05). Thac 
iho1rrnc:J ~ .mJ '-•: rh.1bedurJ11on, (Ji .. h,H11111i-r.a.l bymah.:1.11 ,.1luC"m 1het'On1cO,.) 
lt'lulwJ m I ,28,(')i'JioonfidcncC"iutcrvJI lCJJ:0.64"1.56) ,ind.!. I iii.fold (9i"'i,CI 
1.06,..t .. H) 1n ... 1c-.1.K'd mlu flf C'Mll'1l.l~ul ca1K« to, iodivJ1foJI• wirl, Jmttt'I , ~ 
(;2 phasn., ,~pc,c:nt'e:l,v. ll1c n~i.u, uil 11iomt"n1 'l\.l, s1p1ific:.uulr hij(f1er 111 die 
~;uc, (4. S8.1han in che\.omrol, (J .. ll) (("<0.01 t H11;h1•r Ulll momcn11o in\luc~ by 
y-r.idiJciun (dichozomiuJ by fl'k\l i.111 ,,1fut' in rh1; Q)1mol1) Wt'lt' ll{tmf ... .111d)' •· 
,o...l-11rdwhh.a6.IP-folJ ('W'ot.l: \.UtJ 15.7·1Jck\",Ucd ri'1.t1(($()ph.,~C".1I an«r. 
In 1nm, of the- rclJuon,h,r l'ICt"-·t'm c.dl c.-..·dc d,c.:kpoi11c 11nd I lNA ,J..nug. "'"C 

founJ ch:11 inJivklwl1 wi1t1 Jl(IH "i ,kL1· ,uW long CJ ii lll<'lnrnc b;1J .,1 I 7.69-(old 
(•)~~. Cl: J.51 89.20) iuw:.uc-J r1dc for nnphitt)~f UJlt.C't, ,n.l dl!~ Wl1h \hc1rt. (.;2 
dd.1v.tn\lfo11gutl t1\nnl('flfh.all.1 -i11~1.foldf?S%('J: ~. }6-169".71) i1Mca'ttdrhk 
for cwph.tgal c.1,k:i:f", \lo,('(tt'N, Wt' n01o.l itn im·coc: omd.uion bcm«t1 1hc til 
r h.1.'>C .and Ull t1M,1mcn1 m .111 chc- "udj(J •ubJ\YI\ l11i1 uudy p,ovick-; n.ol«,11~ 
t'J,1J~'ll'1i,1lt~ C""YJd~ntt clw ddkkn1..k'1 an 1..c-ll ~)"'le , hcd,pntnn JorJ I )NA dam­
.1gclf"fp.1fr c.ip,u;II) uHmihmt iodercnt,lcntly. Of ~,i111ly, m dn.ucJ c,:opfuged 
i:IIIKel' f1\k. Su11wmrdh1 C·f 9/8,-/6.im/CA ':".ffMO 

#2206 rrospl-nivt' , ,udyo( ,i.,k focwu for ctoplu~t';J cun«r i,, tbt' WeiHu; 
City gcneul j>apul;uion in Chit1:i., Llil11m /.hio ,u\i.l G1unf't'i Y11.ol~ 1/n1,m Pr~r-. 
#N(Y ,\lttliul l1111m11,, /.lon1gd,n11, C/,iN,I, 

faoplugi:-JJ 1.-1Jl«1 mc.:iJ«k-«- ,11kl mnn,,Jif)· r.lU"'S in Wc,f fm t·iry, ( luru .ite 
Jmong 1hr lcighN ill d,r wortd \V('n.>mi1\Cd ri.\l t.l(.1on for cws1liJF.d )4\Wn11,u, 
1.:t"II t'.trt:im.mi:.t (l~<.q 111, r,t9ttul.ul(lfl.l"t:bni, P"~'r'«""t)111Jy,l( j'iOt) Jrlul1) who 
rm1c151,lt~I m rfl( \\'c,1 lui (;('n('rJI l'opul.ui<m T riJ.I. All \11.IJ}' ,ntti .. ip.um "on1· 
plctcJ .,1. bncli1k •1uN.iunn.iit(' 1h,n wd1ukil qu<toom <JU dct0C1gr-.1rJ1i,c c;h-1r.actet 
i,11c,., r'C''U>flJ.l .uul famil) t1i~1of) or J i)C.&.)(', .ind lilt."\l"lr fo ... tou. Aftn !ll >-c,10 .,_r 
foUow -up,~ inc.ii nf ll(J ini;ill<'ru cwph.-i;r,11 oru:N 1 \\C"fC ldcmificd, < :011. rrvpor• 
noci,I h.tr.ud modd,wctt uk'd u, 01inUJ( ri~ks. lncf't;i-.al 11.l;,C .md J (1\l<Sili'tC (-;imil}' 
l1otol)· ur ~·w1,h-1ge.:il c.ari .. n ,vc·tc- \igniliomly .1.,.~1,ut'd wi1b ri,l. Addicicm.J fflk 
fx101l rnr ESCC iuc:ludcd llang bom in Wc-il-tui Cu>·· m.1Jc gcn<kr, t.ig.trmc 
f..lllClkmi .1nd pipC' ,1no~ing . .1kot1ol coiuumpuon: l'101tuiv,c F.,,cou for f:.SCC 
indOO.:.t fomu..l t'l:lueation. w,uc1 p1p,.,J i.nto ti~ hnltk' 1nue.1\CJ ,,mmm1,tion of' 
mr-. .u. f,c\h fmiu. :md \·cgu.hlc.,. (Jc:ner.tl ~ i()ctonomt4: n1.11111 i, J «1mmon dc­
nominm'lr m m.inr of th~ f11.1on 

,2207 Pro1co01kt ;md Cr(VI) crpo:;ure exploring nt1w bion1MUrs 1n hu• 
m-..u. Qingsb.tn Qu Yixio Lu,. Xi3'>mC1 I.I. Roy ShntC', Fc:iy11n .\n. <.i1ungJi.a. 
lan1lm1g Lm, Yu I lu, Rcvcrty (.t,J1(J1, Mu f',0n,. /Vr,1• )41,k Utrif'fflity ~IN»/•/ 
M1di,inr. T11xNM, N}: C1i•lwrxr,t 8~6l)Um,,. hr.·,. Fr,1tum1, C.A, Crr,11.1/ .0:,,,111h Uni 
1..-mr;, "ir/or,c/ @/ P11bht H,.,/JJ,, Clw,w,t. ("/rm~. l'tJ:i11t, UNiivm,:r Sd'(N.il .,/ P,J,Jt,t 
Jl,.1/1h, lkl}wx, r.1,,,,,,.Ji,1,ur ,\(u1tit1p.,I rn,1rr far l)l1(,11, (:On1u•/ ,mtl Prtr'(nli(IW. 
,,,,.,,,, (J1111J 

I leuult'nl duoniium fCrC\'1)1 i• prcS(IU "' nnc of 1he Ou Jot ummnin.1nt1111 
numcr1m, Sulli.:ftund ,oxk "''A\lt' \lump 1i1n and is ;i well ~t.1'11i..btd 1111111.,n ur• 
cin~.-;cn. fn lhe ptt'ICnt 11uJ), IO csposaf .1nd Jf) unnpo\CJ m:ik ,.u~u. wtK 
nxm11l'<l front .,1 C:hinc:ic 04;a.1p.worul 1>11pul.uion for procromic .arul_\ll"I t1\int:, 
Sl:I 0 1 (1wtcin0ur:.!01«hnol\~~· todrtcrminc 1f 1hcrc;ucpto1l"'i1nin pl,Nniadut 
c.au be- u~ U> di.,1i11pii1h bctWt'<:.ri C""Cprued •rid unrxposcd ,ubjn.o. lu d,c n~n· 
CUJk', a Jh1111hr:r of bi,'"r.nkrn lot l:,(\'11 CX'f"Olun; ond biol,)8.iul ~fT,-~t.l. indudinl.( 
(.f lnd\m rcJ hlii<tdcdl1 (ROC), ONA rrurrm tronlink (OPCJ, l'l'll1t1 auAyin 
Jvmpl1"'' tc,., AnJ umwy 8-h,-Jroxrd.coicyp1.inounc \8-0HJ(.J. wc,c Abo dcta-
1nincd fltC'tncm fk"hOU.ll ~ro~urc.ln·d\ o(t:rtVIJ wcrd),01) ;.i.t;lm' ~11J 16S.1J 
p.J;/1w

1 
m u1w11.po~J ;ind lTp01ot·J wh1mt. f(')Jl('.t:liV('ly. [>PC v,.,o twnJ ii11,111li· 

umly higher inC'Xpo"'1.i 1hJn in unC"Xfl()>N ~ub~,u (p<...Cl,05}. n,~Jn·d, ~·c, 111 
RlK .. R-OHJ{;, ,1ml (',lfflt't w.u11;1 weft' l1ighly a,ucbtC'c.1 wi1h pnso,ul cx.po1-uN'.' 
l~·d, ( t 0.9!16, ll.lJ6·11 •• u,cJ n.R'JJM. 1n1't'tnt'f'IV, p< h.tlOII Ip. J lu· rw1t0mic 
1111i,·J1U1c .1n.1lr,.n di1<.o\'CtC'I.I S~ promm 1h.11 sh,.1\\-'CII ,igni6c.am daffer('IM1 b(.. 

tw(.,:11 ,tw: mu f!«)Upi,. l·1111!1c11oott, 111ulciplC' 1q:tt:hio1111n~l)"ID tn1;,1kJ dut .W 
1•111 ••I dk" 'i'i rrocnn~ wecr\1ill ~t.gn1fk.uul,· .1~xi.t1cdv.id1 pccw1nJltllJll.lWra.11i« 
.,1d1w11U(IU h) .1ic ,mJ wrmnk kl'l'b., In p.i.nkul.it. d1ir cirpt("'ll':<Jtln Jnd1; n( 3 
p1ri1t1ru 1t11f '!\<'rt' \1l(nilK.uuly dc1.1.:~ in C'.Xj)l•l,N ,uhin:o lp<fJOOt) \L\c-tf .tho 
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EPIOEMIOLOGY 5: Diomarktrs of llum;in Expo,u,~ co Tob:i,co 




