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ABSTRACT

Ovarran canccr rs the most frequen! causc of dcath among all cancers of female

gcnrtal tract In Pakrstan lt accounts for 3 97o after breast and utcrus canccrs ln aduh

fcmalcs Scarcc data ts av6rltblc rcgardtng cptdcmrology, cllnlcal p'escntatlon end

gcnctrc nsk factors ofovatlan cancer In Paklstan The alm ofthc present stud) \ as lo

asscss thc rclahve frcqucnctcs of maJoa classes and hrstologrcal subtlPes of olanan

cancer and to evaluate the assoclatlon bctwccn rlsk of ova an cancer and 397T>C

(rs2234693) and 35lA>G (rs9340799) srngh nuclcotrde polymorPhrsms In Pakrstanr

population Wc alalyzed thc rclatlvc frcquenclcs and pattcms of ovarlan cancci

through cJrnical mfornahon of 186 patrents The relatrvc frcqucncrcs of malor

ovarran cancer classcs wcre surfacc cPrthcltal tumors (82 3ol". I53/l E6) lollowed b)

gern ccll tumo6 (13 4%.251186) and scx-cord stromal tumors (1 3%,8/186) Thc

most frcqucnt malgnanl subt)?€ cvaluatcd was 'scrous cvstadenocarclnoma' (41 9ol0.

3ll74) followcd by 'muctnous cystadcnocarclnoma (17 6% 13111) and germ ccll

tumors' (8 loz, 6/74) Thc most common bcnl8n lumor l^as scrous c\sladenoml'

(4'l 06%, 481 102) followcd by 'muc rnou s cys tadenoma' (22 55y" ' 23l I 02) and m a turc

cystrc teratoma (18 630/0. 19/102) We anal)zcd thc drstrrbuoon of gcnot)pes and

frequency of alleles of the ES,R1 pollmorphlsms rn 79 womcn \\lth o\drlan cancer

and 46 negatrve controls Both polymorphrsms wcrc gcnol)ped by pol\merase charn

rcachon-restnctron fragmcnt lcngth polymorPhrsm (PCR-RfLP) We drdn t find anl

srgnrficant drffcrencc rn the dtstrtbutlon of genotypes and allclc frequenclcs of

397T>C and 35lA>G single nuclcotidc pol)TnorPhrsms belwecn cases and negatr\c

controls (P>0 05) Frequency of thc homozygous polymorphrc gcnotyPe 'GC ol'

35lA>G polymorphrsm has observcd to bc very less rn our poptrlatron In the prescnt

study wc demonstrated an instgnlficant assoclatlon bct*een thc ,.SR./ Scne Pl'llll and

,\bal polymorphrsms and rrsL ofovanan cancer m Pakrstanl PoPulatlon Ilo$evcl. a

study necds to be pcrformed on largc sample srzc and furthcr Inveshgatlons are

rcqurrcd for the confirmalron lnd to dctermrne whclher thc findrngs are gencraLzablc

to other populalrons
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CHAPTER I
INTRODUCTION

1.1. Ovarian Cancer

Ovanan canccr ranks as thc scventh most frcquentl, occurrlng canccr among \romcn

worldwrdc (l8c most common canccr on the whotc) and elghth common cause of

dcath from cancer (F'erlay et al . 2Ol4)- Thc etlology of ovarlan cancer ts slrll

unknown but therc arc scvcral nsk factors that can lcad to ovarlan 
'ancer, 

agc' famlly

hlstory, genehc predlsposrlron. hormonc rcplacemcnl thcrapy (HRl ). carly mcnarche'

late menopause, obcsity and mfertlllty A woman s llfctlme nsk o[ develoPlng

ovanan canccr in thc Scneral populatlon ls I 3% affcchng I ln 75 women and hcr

hfeirme ch.nce of dyrng from rt ls I In 100 (Amertcan Canccr Socrety 2016)

Womcn agcd 55 to 64 arc found to bc at an lncrcascd rtsk of developrng the drseasc

and rt has also bccn found that half ol'all the ovarlan cancer cascs tnvolle uomen

aged 63 or oldcr (SEER Canccr Stahsllcs Rc!rcw' 2016)

1.1.1. Globel Pcrspective

About 239.000 new cascs wcre diagnosad wlth ovarlan cancer ln 2012 *orldwrdc and

152,000 dred ftom ( Thc htghest rncidencc of ovanan canccr was obsened tn

Europe and Northcm Amcrica l.e 9 9 and 8 I (Age standa.drzcd rates. ASRS) per

100,000 respectlvely, and the lowest lncldencc was In Afnca and Asla I c -+ 8 and 5 0

(ASRS) rcspecnvcly (Fetlay et sl ,2014)

ln thc Unrted Statcs. ovartan canccr Is dcsl8nated as the nlnth mosl common canccr

and the fifth leadrng causc of dcath from cancers among adult fcmalcs aftc. lung and

bronchus, breast. colorectal. and pancrcatlc canccrs Each )car about 20.000 womcn

per 100,000 womcn ln thc Unrted States gct ovarten cancer and mote than 14.000 drc

from rt In 2013 (ihc most rcccnt data.vailablc) 20,927 per 100,000 women rn thc

United Slatcs wcre dragnoscd with ovarlan cancer and 14 276 dtcd from lt (Ccntrc for

Drscasc Control ICDC].2016) ln 2013, an cstrmatcd 195.767 women werc sufTerrn8

from ovarran cancer rn thc Unrted Statcs (SEER Canccr Statrsncs Rcr re*. l0l6) The

Amcncan Canccr Socrcty has cshmaled that ln the cuficnt year 2016 about 22.280

wrll bc thc new cases of ovarran cancer end about 14,240 r,romen wlll dle from It

(Amcrican Cancer Socrety, 2016).

Assoclatlon Bclwecn Eslrogcn Rcceplor Ccnc Vanatlons and Rlsk of
Ovanan C?rnccr rn Pakstanl Populahon

Page I



CHAPTER I INTRODUCTION

Ovadan canccr rs thc fifth most common cancer ln Europe among adult females ln

2012, about 65,538 new cases werc dtagnosed and about 42.716 females dred ln

Europe (2012), thc htghcst World age'standardlzed lncrdence ratc for ovarran canccr

was in Latvra, the lo\ est was rn Albanra t c 18gand42respechvcl)(Ferlaye/'1'

2013)

1.1.2. Regionel Persp€ctive

Ovarian canccr has appe,fcd as onc of the most common mallgnanctes and cmergcd

as the common causc of tncrtascd ratc of mortality ln lndla ln Indta, thc age-

standardrzcd rncrdcncc ratcs (ASR) for ovarian canccr dcvlatcd from 0 9 to 8 -l pcr

100,000 womcn durrng thc pcnod of 2001-2006 among dtfferent regrstrres lhe

hlghcst rncldcncc \'!as obscrvcd tn Punc and Delhl reglstrlcs r e 8 4 and E 3 (ASRS)

respectrvcly Thc Age Spccific Incrdcncc Ratc (ASIR) for ovarran canccr drsclosed

that the dlscasc rncrcascs from 35 ycars ofagc and culmlnate bch!ecn the cges 55-64

(Murthy e, a/ , 2009)

1.1.3. Nationsl Perspcctive

Among South Asran countncs rncludtng Srilanka, Indra. Bhutan. Bangladcsh and

Ncpal, ovarran canccr is relattvely frequcnt m Paklstan (l\4oore et al . 2009)

Accordrng to PunJab Canccr Rcgrstry Repoit of 2014 by Shaukat Khanum Mcmorral

Canccr Hospr(al & Rcsearch Ccntre Lahore 6bout 3, 147 women were dlagnosed wrth

cancers during thc tlmc penod ofJanuary 01, 2014-Deccmber ll.20l'l (1-ycar) out

of which 124 womcn \ erc disgnoscd *lth ovarlan canccr' rcprescnttng 3 9o% among

ten most frequcntly rcported canccrs ln adult fcmalcs Accordlng to th,s .cpon

ovanan canccr rs thc 3d most common cancer among womcn ln Paklstan aftcr brcest

and utcnnc cancers

A retrospeclrve n,nc ycar data enalysls donc by Karachl Instltutc of Radrotherapy and

Nuclear Medrcrne (KIRAN), a tertlary carc canccr rnstltu(lon durlng the perlod from

I st January 2OOO to 3l Decembcr 200E showed that ovartan cancer rs the :[ common

canccr ahong women rn Pakistan aftcr brcast. head and necl and cenlcal canccrs,

Assocratlon Bctwecn Estrogen Rcccptor Gcne Vanatlons and Rlsk oI
Ovanan Carccr rn Pakrshr Populatron
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accounhng for 4 97o among common mallgnancics ln Paklstanl adult femalcs (Hanrf

et ol .2009)

1.2. Classifrcation of Ovarian Tumors

Ovanan tumors are classlficd into threc maJor catcgorlcs based on the typc of trssucs

rn whrch lhcy occur surface eprthelrrl'stromal tumors, ser cord_stromal tumors' and

germ ccll tumors Each catcgory ls fu(herclasslficd lnto dlfferent hlstoloBlc subtypes

and cach subtypc includcs benlgn, borderllne and maltgnant ovarlan ncoplasms

(Tablc I l)

1,2.1. Surface Epithclial-Stromel Tumors

Thcsc tumors orlgtnatc from thc eplthclium of lhc ovarran surfacc and conslttutc

about 75%of all ovarlan tumors and 90-9570 of ovanan malrgnanctes These tumors

affcct uomen rn thelr rcProductlve agcs and usually found ln post-mcnoPausal

womcn (mcan agc o[ appearance rs 56 years) Thcy rarely occur ln loung fcmales

partrcularly before mcnarche (Jones. 2004) Surfacc eprthehal'stromal tumors are

furthcr classlficd tnto five maJor subtyPcs rncludlng serous, muctnous endomelrtotd'

clear ccll. rnd transitronal cell (or Brcnncr !ype) Some surface cplthcllal-slromal

tumors arc not classlficd funher rnto any spccific subtyPe and are thereforc kno*n as

adenocarcinom.s not otherwrse spccrficd (l"lOS)

1.2.1.1. Scrous Tumors

Thesc surlace eprthcllal_stromal

lhosc epltheh!l cells that sm.ck

(Chcn et ol . 2003)

1.2.1.2. Muci[ous Tumors

Mucinous tumors arr those surface eplthellal-shomal tumors that can be elther of

cndocervrcal or mOllcrran lype formed by those cclls that rcsemble the cells of

endocervrcal eprthcllum or they can bc of tntestrnal typc formed by the cells thal

smack ofthc rntcstlnal cprthellum (Tavassoli and Devllec. 2003)

Assocratlon Bctween Eskogcn Reccptor Gcnc Varlatlons and Rlsk of
Ovanan Canccr ln Pahslanl Populat,on

tumors are formcd by thc ,ncrcased prolrfcratron ol

ofrhe cells ofthe rnicmal hnrng ofthc fallop,an tube
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1.2.1.3. Endom.trioid Tumors

Endometnord surfacc cptthclial stromal tumors of the ovar) arc formcd from an

cscalrtron of thosc cptthellal cclls that ere qullc stmllar to thc cells of endomelrtum

(Chcn e/ a/ , 2003)

1.2.1.4. Clc.r Cell Tumor!

Thesc surfacc cpilheltal lumo6 arc formed from cplthcllal componenl that conlalns

clear. pcg-lrke or hobn.rl-lrke cclls Most of thc clcar ccll cp'thclral tumors arc

malrgnan! whcrcas bcnrgn and borderllne clcar ccll ncoplasms occur lnfrcqucntly

60% oflhc cascs are at Stage I when dragnosed 
"rtth 

clcar cell malgnanc]' hcncc

reprcscnlrng good prognosis About two'thrrds of all femalcs t!rlh dragnoscd

cprthclral clear ccll carctnoma arc nulllparous and 50-7070 ha!c cndomctrlosrs (Chcn

er al ,2003\

1.2.1.5. Tr.nsrtlonil C.ll (Br.nncr) Tumors

Transrlronal ccll tumors occur Infrcqucnlly and arc formcd b) the o!arlan cplthellal

component that hlstologlcally rcscmbles to thc urothellum (lntcmal llnlng of urlnar)

bleddcr also known as transltlonal cplthcllum) Transrtlonal cell mallgnant o!arlan

tumors arc groupcd lnto mallgnanl Brenncr lumors and transrllonal ccll carclnomas

(Ttblc I l) Thcy rrc callcd as mallgnant Brcnner tumors \rhcn b€nlgn Brenncr tumor

componcnt rs assoctated wrth ebullrcnt prohfcrallve bu! non_ tnrasl\e urothellum and

are callcd as transrllonal ccll cerclnomas whcn benrgn or bordcrllne Brcnncr tumor

componcnl is lbscnl (Tavassolr and Dcvtlcc, 2003)

1.2.1.6. Squ.mous Ccll Tumors

Squamous cell tumors are thosc ovarlan ncoplesms whlch arc compnscd of squamous

cprthcllal cclls that arc not of gcrm ccll orrgtn Eprdcrmord clsts arc consldcrcd as

bcnrgn squamous ccll cprlhclial tumors rf thcy are of surfacc cpilhellal orlgln and do

not contrrn tcratomatous comPoncnt but lf tentoma clement ls present ln the cyst

thcy wrll bc classrfied rnto the caicgory ofgcrm cell tumors

Mosl ovaflan malrgnant squamous ccll carclnomas stand ln the catcgory of Scrm cell

tumors and cmcrgc rn dcrmold cysts Squamous ccll carclnomas of surfacc eplthclral-

Assocrallon Bctwecn Estrogcn Rcccptor Gcnc Varratlons and Rlsk ol
Ovanan Czncer rn Pakrslanr PopLrlalton
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stromal tumoa t)?c may develop ellher In purc forn or ln comblnatlon wllh Brcnner

rumor or ovafian cndomctnosis (Scully and Sobrn, 1999)

1.2.t.7. Mircd EPilhcli.l Tumors

Thcse arc thc surfacc cp,thelial ovarlan tumors whlch are comp sed of thc ml\ture of

two or more than two maJor cclltypes (serous' muclnous' endometrlold' clcar cell or

transrtional/Brcnncr) Thc sccond or thrrd ccll typcs must constttutc at leasl 10%of

thc Nmor inorderto quallry for thc dlagnosls ofa mlxed eprthellal tumor lfsecond

or thrrd celltyPes are Prcscnt <l0o% thcn the (umors arc slstcmatlzed accordlnB to thc

clemcnt that Is prrpondcratcd An cxamPlc ls of Endomctrlold carctnomas \\h!ch

moslly do not fall tn thls calcSory oftumors, as usually thcy contaln foct of glends

whrch arc lln.d by eplthchal cclls fillcd wrth mucrn but thcii concentralron rs not

sullicrent to bc quahficd for the diagaosrs of mrxcd ePrthehal tumorc (Tavassolr and

Devrlce,2003)

1.2.1.8, Undillcrcntntcd Cercinomas

Surfacc cpithehal ovarran tumoN that arc formcd of hrghly poorll drffcrenhated cclls

or by the cclls that cxhrblt hrghly mahgnant rttnbutes such as hrgh nuclear gradc and

no drffercntlatlon of c)'toplasm arc rcferrcd to as undlffercntlatcd carcrnomas (Chcn

et al ,2001)

i *t.n B.tt ..n Etlrogcn Rcceptor Ccnc Vaflallons and fusl of
Ovanar Canccr rn Pak,stanr Populatron
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I Surfr.. EprttElirl- .bo'n 75% of .ll
SEond I umors ovrn.n lumors ,nd

9G95% of o\l.ri.n
mrhgnanclcs

T.blc l.l WHO Histologic Cl.srificttiotr of EPithcli.l Ov.ri.n Tumors

Typcs rod Histologrc

subtypca ofov.rirtr compos[rotr D[gnos'd Lrtcrrlity R.t r.nccs

TuEors
(Joncs,

2004)

l.l.Scrous Tumors
i Bafrgn rwo-$rrds of ell Utr*ecn ttrc Oft.n.rc lctrn .t al .

ovrfim s..ous tumors 4urld 5rh brhrcnt 2003)

> Bordcrhnc .c.ounls for lGl5'/. 666 46a6.6J onc+rd rr (Chcn ./ a/
of .ll ovdrn s.tous Lfc b,lrrrrrl 2003)
lumois

> Mrlgn nl onc-lhrd ofdl orlllln srxth d6.dc of Almosl r\ro- (Chcn .r o/.
s.rous runors rd h.lf lfc rh||ds rrc 2001)
of tll ov.rirn brht nl
mrllgntncrcs

1.2 Mucrnous Tumors

- t( ncn lt ol
- BcnrSn :bour 7(.85". ot all b(l$ctn i" ()llcn 1n01r

mucrnous and a. dcced.\ unrt.tcret
Iun}ors .nd one-founh ofLf.
of all b.n'8n olanr
tudroE

muc'nou\ noplasms {" md 6" .nd.'ctNtcrl .001r
d.(.dc\ ol llt l! Pc

brl.l.r2l and

'loo'd of
,nrnrrn.l
llp.
brlelcr.l

.-ro1^ ,n 2tt ovti,rn dr&no*d .i .b.* 6-:0'" '.(^Il "'/- v2l'un'nr ,'it araac ot of rh.," -"_ mtllgndcr" 
,,,. lumor\ e

brlarc.rl

Assocratron Bctwccn Eslrogcn Reccplor Gcnc Vanatrons and RrsL of Page 6
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Typcs xrd Histologic

Subtyp.s of Ovrnln

TuDors
-lJ.E rdo;fttn;'d

> B.h'gn

> BodcrluE

CoEposilron

oc.uI rnfirqucntly

Dirgtros.d
Ag.

Dqnos.d

hfc

D'.gnoscd rl

Ifc

ldcnt'ficd rn

rhc srxth

Ocaur rn
bct*€n 23-90

l,.tcr.LtY R.f.Etrcc!

lTrvrssolrunrhErrl md D.ulc..
2003)

It

> Mrhgnrnt

I a.Clcer Ccll T'rmo6

, Bcn'-sn "caur 
mr'l)

2d nrost common
m.hg my. E?rcscii
E0/. of tll
cndoflEtflod turnors

rnd lG25ol. of rll
ovm.n mrlgn rcr.s

rEprcscnls 1-5o/o of all
.p(hclrl

t3-2Eo/. of

mallgnrnt

(Tav^asolr

rnd Dcvrl...
200i)

(Trv.ssol'
rnd Dcvrlct,
2003)

z MaLgnanr

(T.vrssolr
rnd Div'lce.
200t)

r-,fthdRad.of r!.roodrf \:lil "'
lrf. Ilt.!. lumors

ere brletcml

l.S.S4ur ous Ccll

> B.nrtn

EPd.flnod cYsb rrIE tunrors
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Typ.3.nd Hillologic

Subtypa. of OYan.n

Tumors
l.6.Trrnsrtrond Ccll

Brtnnd Tumrs

t BllnE turmr

(B.n'sr)

). Bmn r tumr of

> M.llnrfl

Brmrcr rulrs,

tru$lirdl clll

t-7 Mr\cd Eprdcltrl

z B€rr8n

CoEpositon L.t.r.lrty RafcranccaDrrgnosad
Ag.

oflrfe

dccrdcs of I'f.

unrlrtarrl

(Trvrssoh
end Dcvrl.t
2001)

(T.vassolr
.nd D.vrlc..
2003)

(T.vlrsol'
.nd D.vrlce.
2m3)

2 Mrlgn nt

l.t. Undrffcrcnti.lcd

- Borddlnc

Covcrs dmo$ 5% of
.llov&rm
mdrgnmclcs rnd I 4%

ofdlsurf..c cpiftcl.l

m.hSnant

r! brl.&d

2lqo of

eptlhcl'al

:001)

t00.] )

DrSnosrs Hrlfofih.s. (Ch.n c, /t
Elurs m lhc tumors tr! ?003)
$xth d..rdc of brlrtcrll
Lfc

Assocr.tron Bclwcm Estrogcn Rcccptor Gcnc Vanatrons and Frsl of
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(r) B..,8D Sdous Clstrd.noDa (,h.tqj
.p,rlEl'u ofcy$.dl.ent to suMd conpoEnr

a

(b) \@uspap,ll.D c){,c tumor of b.rd.rl,..
ISnG) smnliquon wnh c.lluld b'dd,ng

of cprrhclEl c.llr.nd abs.c. otht-ron

(d) Muc,Nus ClnadcnoM Cln lrrcd b] benrgn

.nd66rol hl.cpnh.lm

(0 Mucnous p.p,llar! c) sl,c lumor of bodcr|ne
mzh8nacy ofrnlBnnrl qF

SdoE p.J,rltzry et'mm. (h.tulotuc
lmrmuon of pehmome bod,

(.) Mucrm6 p.p,ll.D clsuc tumor ofbordc.|nc
n.ll!,le] olmd6F'cd ryF

Frgur. l.l(r): Strrf.c. Epitbct.l-Strom.l hrmors.

(Sourcc Scull) and Sobrn, 1999)

ij

Assocratron Bc(wcm Esfogcn Rcccplor Ccnc Vanatrons and fusk of
ovrnan Canccr rn Pallsr.nr Populahon
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ls)M(rru.d.no.drnotu Muc'murgl'ndsrd
.r.r\ I'n.d bv murm6rnd mrrn fie r.lls !d
dB. clsi fili.d wrrh "dr6' neorrc mrorl

l[] Endomernord .doeErnom. lubul'r !l'nds
I'nal h! rm'rfi.d non muc,n conBrnrnl cF n'_

lDmd,i $ld.ra olcdrDomz

(,) (lwell(5'noma DffN mnBcrcnr of
polrh.dr.l clqrells w'd 6+nrnc nucl.r

0) M.l,E tut BBn.rTumr T$oclsr'c B.nrgn

Rrcnn<Ir.$ td lnrl Etld
z8sr.!rr. urnr rn llbrom.rcE srrom.l compomr

(l)Ttu$t,onal Ctll(rdnon. Cyi nn.d b)

m.Lgtul ltusnrM.l .pnh.lu m rnt.drng
srEm rn rft8ulrrcund.d nsls

Figu]! l.l(b): Surfrc. EPitb.li.l-Stmm.l tumors

(SourEc Scully .nd Sobrn. 1999)

Clvanrn Canccr rn Paklstmr Populalron
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1.3. Risk Factors of Ovarian Cancer
Thc ctlology of ovartan canccr is stlll not complctel, understood bul some

rcproductrvc, cnvtronmcntal and gcnctlc factors arc known that can lncrcasc thc flsL

of devcloprng ovanan crncer

1.3.1. Rcproductivc Factors

Thc nsk of gcttlng ovtnan canccr hcrcascs rrlth thc agc fertlllty ls an lmportant

rcproductrvc factor thal can affect a woman's chancc of developrng thc drseasc

Womcn who can conccrve havc a 50oZ decreased rtsk ol detcloprng ovarlan cancer

compared wrth those who arc rnfcrtilc or nullrparous Thc use of fcfllltty drugs such

as clomrphene crtratc (clomld) for morc than onc year ls also a rrsk factor Ior

devcloprng ovanan canccr and thc rrsk ls cven htgher rn thosc womcn uho do not get

prcgnant cvcn aftcr uslng this fenllity drug. The usc ofhormonc replacemcnt thcrap)

aftcr menopause ls anolhcr rcproductivc rlsk factor for dc\cloplng ovartan canccr and

thc risk rs hlghcr rn those womcn who talc onl) estrogcn and tt ls less ln thosc

women who takc estrog.n and progcsterone both (Salchr e, d1. 2008)

On the olher hand use of oral contraccpt,ves rcduces the rlsk of ovartan canccr

Reccntly, a stud) has found tha! the womcn who r..Ise depot medroxyprogcsleronc

acctatc (DMPA). an lnoculatrng hormonel contraccptlvc, hale a lo\rcr rlsk ofotarlan

canccr (Amencan Cancer Socrety. 2016) Furthermorc, tubal llEatlon and

hysterectomy lowcrs thc flsk of devcloprng ovarran cancer by up to tlto-thlrds and

one thrrd respcctivcly (Salchr el a/, 2008)

1.3.2. Environmentrl Fectors

Thc cxposurc to somc of the envlronmcntal clemcnts ma) bccome thc basrs of gctrrng

thc drscasc The use of products drrcctly rn thc gcnrtal area can bc harmfi.rl as thc]

mrgll contarn somc contamrnants whlch can entcr Into tha surface of thc ovarles as

fcmalc gen(al tract pcrm( thc passage of fine partlcle polluhon and provrdes the

route to thc ovarran surfacc from thc outcr vagrna through thc utcrus and falloplan

tub€s (CBm€r and Xu, 1995) Somc studlcs suggcstcd lhat th. use ofcosmchc lalcum

Assocletlon Bctwccn Estrogen Rcccplor Ccnc Varratlons md Rrsk of
Ovarlan Canccr rn Pahstanl Populatron
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powdcr ln thc gcnltal arca can bc the rrsk factor for dcveloprng eplthcllal olarlan

cancer A rcsearch was conductcd for the confirmatlon and foundcd thc presencc o[

talcum powder partlcles rn ovlrlan canccrous tlssucs wtth the rcportcd lnformetlon

that the women sufferlng from ovarlan canccr were ln more use of talcum Po*dcr ln

thclrgcnltalarcaascompar€dtothchcahhywomen.suggeshngthatthclelcum

powdcr usc mlghl incrcascs thc rlsk of ovarlan canccr (Chang and Rlsch l997)

Srmrlarly, an occuptltonal cxposurc to pcstlcldcs lnscctlcldcs and hcrblcldcs

spccrfically lrlrzlne herblcldcs makc somc womcn morc vulncrable to dcvclop

ovafl!n canccr (Young el al ,2005)

Lrfc $ylc fectors such as obesll). lmbalanccd dlct Includlng c\cessl\e use of

saturatcd fals or rcd mcat and rcstrlcted or no usc of frurls and \cgetables and

crgarctlc smoklng can bc lhc nsl factors ofoverlan cancer (Salchl e' d1 2008)

1.3.3. F.milY History

Anothcrprc-emlnentrlskfactorlh.tc.naffectawoman.schanccofdevcloplnglhc

ovanan cancer ls thc famlly hlstory ofthls dlseasc Studlcs havc sho$n tha( I0 to

l57o rnctdcnccs of ovarlan canccr arc anrlbutablc to hercdltary gcnetlc lactors

(Chrstrc and Oehlcr,2006) lfany woman has onc llrst-degrec rclatr\c (mothcr- srster

or daughtcr) sufferlng from an ovarlen canccr thcn shc has a 596 lrfcttmc rtsl ol'

ovarran cancct end a women havlng two or morc lirst-de8rcc relalrvc $lth o\arlan

cancer has a 7o% rrsl ofgcttlng thc dlscase tn hcr Lfctrmc and womcn l^llh no famll)

history ofovartm canccr havc I 670 lifcllmc rrsk ofdevcloprng ovarlen canccr (Cool

2002) Furthcrmorc, a woman havlng famll) hlstory of somc other typcs of canccr

such as colorcctal and brca cancers Is also al an tncreased rtsk o[olarlan canccr

(Amcrtcan Cancer Socrcty, 2016)

1.3.4. Genetic Frctors

1.3.{.1. Inhcritcd Mutrtions

Ccnclrc faclors play an lmPonant rolc tn thc pathogencsts of

elready mcnttoncd, l 0 to l 5yo of ovarlan cancer cases arc ltnled

o\aflan cancer As

to lnhcrltancc Some

Ovaflan Canccr rn Paklslanl Populallon
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studrcs have shown $at 90% of hcrcdthry ovarlan cancer ls rclaled lo an lnhcrllcd

mutalron rn BRC,r,l (locatcd on l7q2l) or BRCA2 (lo'atcd on l3ql2'13) tumor

supprcssor gcncs (kal el ol , 2005) and l0% of hcredrtary ovarran cancer rs

.ssoclatcdwlthhercdltarynon-polyposlscoloncanccr(HNPCC)s}ndromclnthe

gener.l populatron, an estrmatcd I rn EOO women may carry BRC)i or BR(71 gencs

mulatrons bul rhc frequency ls much hlghcr rn Ashkcnazr Jcursh \\omen I ln elery

50 Ashkcnazr Jewlsh womcn may cafiy BRCAT and BRC mutatlons (Roa eI 
'rl

1996) Womcn rllth BRCA|mutatron havc an csrmatcd lrfctrmc rlsk of 40-50% lo

gct ovanan cancer ard for thosc who arc BRCA| mulatlon cafilcrs' an csttmated

Lfctrmc flsk rs 20-307o to 8et thc drscasc (Riccl dclll and Ochlcr' 2009) The canrers

may bc suggcstcd by lhc consultants to go for a prophylactrc salprngo'oophorcctom)

as a nsk mtnlmlzlng proccdurc for mutation caltlcrs

UndernormalcondrtronsBRCAtandBRCA?actaslumorsupprcssorslnthco\arlan

and brcasl canccr dcvclopment l-hc protcrns cncodcd b) these tr o Ecncs are

syncrg,strcally lnvolved ln two fundamcntal ccllular proccsscs DNA dama8e rePalr

crthcr by homologous recornblnatlon (HR) or by non-homologotis cnd Jolntng

(NHEJ), and tftmscrrptronal regulahon (Roy et ol ,2012) DNA reParr by thcsc rwo

protcrns rs cafilcd out through coalltlon \ lth othcr prol€lns lncludlng RAI)51

(Wclcsh and Krng.200l), RAD50 (Zhong er d/, 1999) and BARDI (llonnctl eI 11/'

2000)

MutatronsofBRC,'{.l,2arcassoclalcdwlthlncreescdvulncrabllltyforo\arlancancer

Rcsearchcrs have ,dcntlficd BRC.4.1/2loss-of'funcllon mutallons ln approxrmately

84o% of ovanan carcrnomas, includlng gcrm-llnc cctls end somallc cclls (l Illlon el rl '

2002) Cclls thal carry mutahons n BRCAI nd BRC'll gcncs may accumulalc

chromosomal abnormalltlcs rncludrng chromosomal breals' grrcvous ancuplordy and

centrosomc ampllficatlon Thts chromosomal lnstablllty due to mutatlons In lhesc

DNA rcpalr Scncs may bc thc palhogenlc basls ofovarlan canccr

iiiiut,on s",*"* g.lrogcn Rcccpror Ccnc valalrons and Rrsk of

Ovanan Cancer rn Pahslmr Populallon
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Srmrlarty womcn \rtth rnhcrltcd mulations ln lhc gcncs that are allled to other famlly

canccr syndromcs are also at an lncrcascd nsk of ovlrlan canccr' such as PIEN genc

(PTEN turnor hemanoma syndromc .lso callcd Cowdcn d$'ase), IttLHl 'VLH3

MSH2. MSH6, TGFBR2 PMSl, and PMS2 DNA rcparr Scncs (causrng heredrtarl

nonpolyposis colon canccr (HNPCC). Prcvrously known as Lynch syndromc) 't/,(/ /

gcnc (Pculz-Jeghcrs syndrome) rnd an Inhentcd mutatron rn '\'U7YH genc (causrng

MUTYH-assocratcd polyposls) (Amencan Canccr Socrcty, 2016)

1.3.4.2. Acquircd Mutrtions

Almost 85o/o ofovarran carclnomas arc bellcvcd lo bc sporadlc lhat occur b€cause of

acqurrcd mulllrons and arc not essoclatcd wlth lnhcrrlance (Chrlstlc and Ochlet'

2006) On thc basts of dcvclopmcnl. ovarlan carcinomas arc dlvldcd rnlo t\lo maln

groups Typc I rnd Typc II ovarien tumors (Wlllncr e, ,1, 2007) Thcsc tumors artsc

through two drstlnct path\,lays and arc rcferrcd to as lo$-8rade and hlgh-gradc

ovanan clrcrnomes, rcspcctlvcly Typc I tumors (low gradc) arlsc from endometrlotlc

lcsrons or from an ovartan ,ncluslon cyts end dcvclop slowl) from bcnlgn cyst

adcnomas and borderltnc lcslons to mallgnant tumors whllc Tlpc II tumors Erow dc

novo' from thc surfacc cplthcllum and Srow rapldly. lackrng an; ldcnt'fiable

prccursor lcsrons (Srngcr et ol .2005)

Typc I tumors account for 25%o of ovanan canccrs whlch rnctudc lo* grade seror'ts

low gradc cndomctnotd, muctnous and clcar cell ovarran carclnomas and contaln

mutatrons rn KR{S and BX,{F oncogcncs and C7NNB./ and PLE tumor suppressor

gencs (Rrccrardcllt and Ochlcr, 2009) 1(RlS pornt mutatrons occur most licqucntl) rn

mucrnous ovartan carclnomas. havlng the hlghcst rate (50%) of lirt4't mutallons

(Gcmrgnanr et ol,2OO3\ Thcy also occur commonly rn about l5olo of low'grade

scrous carcinomas (Srngrj el ol ,2003) Somatlc Polnt mutallons of ,Rlf oncogrnc

occur commonty rn llmost 30olo of low-gradc ovaflan scrous cancers (SlnBcr eI 4/.

20ol) on thc othcr hand, mulatrons ln thc L€la_calenrn tumor suPPrcssor gcnc

CTNNBI and, mulatrons rn the PfElr' tumor supprcssor gcne are morc common In

Assocrdlon Bctwccn Eslrogcn Rcccptor Ccnc varlallons and Rrs\ of
Ovanan Cznccr rn Pa|stanr Populatron
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cndomclrrold ovarlln carclnomas but arc lnfrequent ln other tumor tyPcs (Palaclos

md Gamallo. 1998. Obata er.rl, 1998)

Typc ll tumors constltutc 757o of ovarlan carclnomas and lnclude hlgh Srade serous'

hrgh gradc cndometrrotd, undllTcrcntlatcd 6nd clcar ccll carclnomas fhese tumors are

charactcrrzed by mutrtlons or ovcrexprcsslon of PJJ tumor supprcssor gene'

mutahons in BRCAI ot BRCA2 lumor supprcssor Scnes and mutatlons ln

Phosphaudyhnosrtol-4,5-Brsphosphale 3-Krnasc Catal)tic Subunrt Alpha (P/tr'1"

also known as P/J^') (Rlccrardclh and Oehlcr, 2009) Mutatton rn PJJ rs most

frequcntly prcsent In up to 70olo of high-gradc ovarlan scrous carclnomas lt also

occurs rn almost 8o% of clear ccll ovanan carclnomas and tn most hrgh'gradc

cndometaroid catctnomas but ls rarc in low-gradc scrous and muctnous

carcrnomas (Wrllncr el al , 200'l). BRCAI/2 loss of functlon mutatlon occur morc

frcquently ln thc spoiadrc and hcrcditlry hiSh_8radc scrous calctnomas as compared

to the low-gr.dc scrous carcrnomas (Hilton et aI..2002) whie PIKJaT mutatrons arc

reponed excluslvel) rn hrgh_gradc cndometnold or hlgh-glade clear cell

carcinomas (Wrllncr et al .20071

Furthermorc, overcxprcssron of the HER'2/ncu oncogcne whlch codes lbr a Brofih

factor reccptor that ls srmrlar tn structure to cpldcmal groMh lactor reccplor has

becn rdcntrficd rn human ovanan carclnomas Rcsearchers hrvc ldentlfied t\to fold to

forty fold rncreascd levcls of HER-2/ncu proteln In appro{imatel} one thtrd of

ovarran carcrnomas usrng lmmunohlstochemlcal technlques, and found that

ovcrexprcssron oflhrs oncogcne ts assoctated \ lth poor prognosls

In summary, molccular and gencttc studles have rcvealcd that hlgh-gradc ovarlan

carcrnomas carry a hrgh frcquency ofp53 and BRC,{ tumor suPpressor genes

mutalons and do not contaln mutanons lnXR S or BRAF oncogencs, ln contrast.

low-gradc ovarian canccr has a hlgh frequcncy of f1l4.S or BR4I mutatrons but

possess mutations rnp53 ot BRCAl/2 rnfrcqucntly

Assocratlon Bctwecn Estrogcn Reccptor Genc Vanatlons and RIsk of
Ovan!n Canccr rn Pakrsl?rnr Popularon
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1,4. Signs and Symptoms of Ovarian Cancer

Srgns and symptoms that arc assoclatcd lndcpcndcntly wlth ovarlan cancer lncludc

gastro t ntcstlnal symptom s such as scvcrc a nd perslstcnt ( I f occur more than I 2 t I mcs

pcr month) pclvrc/abdomrnal patn, bloatrng, drfficulty tn ealrng, nausca. vomrtrng,

constrpatlon, dianhea and gynccologrc symptoms such as selere and perslstent

dysparcunla. incrcased urrnation and mcnstrual changcs (pollmenorahagla.

dysmcnorrhca or amcnorrhca) (Goff et al , 2007) Castrolntcstlnal symptoms are

usually associatcd wrth late-stagc ovartan canccr whrle gynecologtc slmploms arc

assocratcd wrth carly stagc drseasc (Rycrson el al ,200'7)

1.5. Diagnosis of Ovarian Cancer

ll rs dlfllcult to detcct the ovanan canccr at rnrtral stagc Early olarlan cancer slage

causcs no scverc symptoms. Early symptoms causcd by the canccr ln ovarles tend to

bc causcd by othcr complarnts Abdomrnal swelhng/patn. dtfficulty In eatrng, lcchng

full wrth less food rntake. pclvic prcssure and urtnary symptoms antrcrpalc thc

ovarian cancer bu it rs not thc case Howevcr, the earlier mcnooned complarnts

should be addrcssed wllh some gynccologrst By the hme ovartan cancer rs

diagnosed, rt has spread to thc othcr organs of the body. thus. prompt actlon rs

rcqurrcd rf symptoms found

Most oftcn, scrccnrng tcsts are uscd to detect thc cancer. for examplc, mammogram

for brcast canccr detcctron However, thcre has not becn much success rn the

devclopmcnt of scrcenrng test me$od rn ovaflan cancer detcctlon The two tests

whrch are used to sc.ecn arc transvaginal ultrasound (TVUS) and thc CA-125 blood

test An ultrasound test rs also uscd to produce the rmage ofthe sl/c and tc\turc of

the ovanes and any possiblc abnormal growlh such as cysts or swellrngs prcscnl.

thcrc Ifthc patrcnt rs dragnoscd. funher tcsls arc rccommcnded to lnow the stage of

thc canccr that rncludcs a chcst X-ray, CT-scan. MRI scan, abdomrnal flurd

asprratlon, and laparoscopy

Assoclatlon Bctwccn Estrogcn Rcccptor Gcnc Vana ons and Rrsk of
Ovanan Canccr rn Pakslanl Populatlon
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1.6. Treatment of Ovarian Cancer

Aftcr the dlagnosrs of ovarian canccr ls mrdc, the lrcalmcnt proccss follo$s l'he

marn mcthods for the trcatmcnt of thc ovarran canccr are surger). chcmorherapy.

hormonc therapy, targctcd thcrapy and radration therapy One mcthod ls not adequate

to fight thc dlscasc Dtffercnt mclhods llstcd above arc used to treat thc dlseasc

Howcvcr. rt docs not cntarl thal all mcthods arc used for lhe trcatmcnt Most oftcn,

two methods arc uscd for thc trcatmcnt, surgcry and chcmotherapy

The treatment may difTcr from onc pahcnt to thc othcr becausc thc trpcs and stages

may not br tha samc Many factors arc kept rn front bcfore decldlng the lrcatment

proccdurc, for cxamplc whcthcr thc patlcnt rs planntng a chrld, or age factor

Furthcrmore, the new rnnovatrvc model of allocatlng ovarlan eplthcllal carclnomas

rnto two Sxoups rcqurrcs a dmstlc change tn the aunent trcatmcnt procedures lype I

and II ovanan carclnomas cntall drffercnt dtagnostlc and thcraPcutlc mcthods 'lhc

cumulatrvc undcrstandrng of thc molecular pathology of all subtlpcs of ovarran

carcinoma wrll bc hclpful ln thc devclopment of morc ratronal. rndlvlduallzed

targclcd thcrrplcs fic knowledgc of tzrgctcd lhcmpy ls scarce tn somc counlrlcs

especrally in undcr dcvcloping countncs lf thc knowledge tbout targcted therap)

trcalmenl lncrcascs thcn ,t would dcfinttcly lcad to a subslanltal Impro\ement ln the

chnrcal outcome ofovarian canccr patlcnts In thc ncar futurc

1.7. Survival Rates of Ovarian Cancer Patients

Thc cancer patrcnts survrve at lcast for 5 years after thctr canccr ts dlagnosed Ce aln

factors arc there which may affect thc 5-year survrval ratc of ovarran cancer such as

ovcrall hcalth of patrent, gradc of the ovanan cancer. treatment rccetvcd b) thc

patrcnt and how well the p.trcnt rcsponds to trcatment lf gcneral hcalth olthe patrcnl

rs good. canccr rs dragnosed at rts carly stage and rf pattcnt rcsponds well to thc

treatmcnt then thc patrcnt may survrvc much longcr than rclatrve 5-years and ercn tn

Assocratron Bctwccn Estrogcn R.ccptor Gcnc vanatrons and Rrsk of
Ovanan Cancd rn Pakrslanr Populatron
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some cascs lt may bc

locahzed stage (stagc

curcd but only l5-20P% of ovanan

I) (Amcncan Canccr Socrcty. 2016)

cancers arc dlagnosed al lts

r hv2s'v€ Eprth.lElOvan.n C.nccr r scr_Cord Strom'lC'nc'rs rGGrmC'llC'ncc6

x

L,J
lIc

Figurc l2: A grrPh rcpr6.trhng rcl.tiv. tyc.rs survlv'l r't' of di'fcr'nt typcs

of ovlrito crnccrs wiih diflcEtrt st.gcs aDd sub_sl'gcs (Sourcc Amencar Canccr

socrcry, 2016).

Asso.ratlon Bclwe.n Ilstsogcn Rcccptor Gcn€ V.natlons lrld Rtsl of
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1.8. Estrogen Receptors and Ovarian Cancer

Estrogcn reccptors are a group of protelns that are actlvatcd b) thc estrogcn homone

(l7p-estrad,ol) Thcy cxrst In two dlffcrcnt forms, ERo.nd ERP cncodcd b) tSR,l

and ESR? gcncs rcspectlvely Onca thc rcccptors are actlvated b; cstrogcn. thc

hormonc bindrng dlslocates hcat-shock protelns (chapcroncs), aftcr thal reccptor

dimcflzatron (homodimcrs or hetcrodlmcrs) occurs and translocatc lnto thc nuclcus

Inside lhe nucleus thc hormone rcccptor complcx b,nds to a hormone rcsponse

clemcnt ([IRE) on lhc DNA and rcgulatcs thc transcnpt,on ofcn enormous numbcr of

gcncs (Scgnrtz and Gehrrng. 1995) In an orarian carcrnogencsts cstrogcn recePtor

alpha rcgulatc thc exprcsslon of a varrcty of gcnes that encourage ccll prollferatlon

such as PI3K-/Akt, TGF-o, EGF, c)'tokrnc IL-6, c-myc and ICI--I (Lcung and Chor,

2007). Hcnce cstrogen rcccptors act as a lrgand rcsPonslve transcrlptton lactors and

may lnlcrlct wrth co-actlvators and protetns tn order to rcgulate the actl\'lt) of

dlffercnt gencs Onc of thc rnteractrng proterns rs BRCAI qtth *hrch 11 lnteracts at

N-tcrmrnus, l-300 amrno acrd resrdues (Welcsh and Ktng. 2001) Varlatrons t\rthln

cstrogcn rcccptor gcnes (rSR/ and rSR?) may havc an rmpacl on estrogcn reccptor

and thus mtcrrupts lts normal funchonrng whrch In tum mrght Induce mutatlons ln

BRC,r1 gcnc, suggcstrng its possrblc rolc rn the occtrrrencc ofovartan carcrnoma

Srmrlarly, loss ofBRCAI functron ln granulosa cclls of thc ovary has reported to

cause the uprcgulatlon of rn enzyme aromatasc An rncreascd expressron of thrs

cnzyme leads to thc rncrcased productron of cstrogcn from androgcns (Hu er al ,

2005) This proposcs thrt BXC,4/ mutatron docs not only affcct DNA damage rcparr

but also incrcasc thc nsk ofovanan canccr by producrng rncreascd levels ofeslradrol

1.9. Literature Review

Estrogcn mediatcs rts modc of actron through two receptors, estrogen rcceptor alpha

(ERa) and cstrogcn rcccptor beta (ERp) that arc hgand rcsponsrre transcrrptlon

factors ERo rs cncodcd by ESX/ gcnc located on chromosomc 6q25 I $hrlc tRp rs

Assocranon Bcrwc.n Estrogcn Rcccplor Gcnc Vaflatlons and Rrsk of
Ovanan Cancfi m Palostanr Populatron
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cncoded by ESR2 gcne located on chromosome 11q22-24 (l-tndglcn e/ '/ ' 
200'1)

Thc human ERo protcin conslsts of 595 amrno ac,ds and posscsscs a molecular

wcrght of 66kDa whllc ERp comprrscs of 534 amrno acrds and has molccular wcrght

of54kDa

Llkc othcr nuclctr reccplors, esfogcn rcccptors have fivc functronal domarns wrth

drffcrant funchons The A/B domarns in the N{crmlnal contaln actlvatlon functlon I

(AFl) whrch rs rmportlnt for intcractlon wlth othcr proteins and co-achvators and

rnvolvcs rn thc fanscrlphonal achvlty of cstroBcn rcceptors Thls domaln also

encompasscs amlno aclds that undcrgo post transcrlptlonal modlllcatlons ln order to

stlmulate lhe actrvtty of AFI The C domarn contarns a DNA blndlng doma'n (DBD)

fiat brnds to thc esttogcn rcsponsivc elcmcnt (ERE) on lhe DNA *rth the consensus

scqucnce of 5 -GCTCANNNTCACC-3' in ordcr to regulatc lhc cxpressron of tar8et

gcncs Thc D domtin ,s a hmgc regron that connccts thc DBD and LBD togcthcr cnd

rnvolvcs rn thc shmulatton of cstrogen rcceptor slgnallng ln cclls aftq facllltatlnS

post-translational modificatlons of ERs Thc last E domarn In thc C-tcrmlnal. lno\{n

as the activatron funcuon 2 (AF-2) contains a lrgand-brndrng domarn (LBD) that

asslsls ln an lnterachon vvllh estrogen hormone The rcsultlng hormone-reccPtor

complcx brnds to thc ERE on thc DNA and actlvates transcrlptron through AF-l and

AF-2 Thc last F-domatn is thc C-termrnal clongatron part of LBD (Lcc et cl .2012)

(Frgurc 13)

ERo and ERB drffcr ge.tly in thcrr functlonal domalns Thc N-termtnal A'B domalns

and C-tcrmtnal F-domarn are thc least conservcd regrons rn both of thcm The A/B

domarns of both rcceptors c)rhrbrt only I5% rdennty'hllc F-domarns of both

receptors exhrbrt only lE% ldcnnty Thc E-domarn (lrgand bindrng domaln) rs also

moderatcly conservcd and dcpicts only 59oZ amlno acld stmllarlty bctwccn both

reccptors. suggcsnng that both havc drffcrcnt modcs ofactlon (Lazennec, 2006)

Assocrafion Bctwccn Estrogcn Rcceptor Gcnc Vanatlons and Rlsl' of
Ovanan Canccr rn PaLstanr Populatlon
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Figur. 13: Furctionrl dom.iDs of.strog.tr Itccptor.lph. (ERfl)

(Source Rat2naphan. f0l2)
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Thcrc are also marn dlffcrcnccs bctwccn ERo and ERp rcgerdlng thctr ttssuc

drstnbuhon ERo ls !astly cxprcssed ln thc utcrus olanan theca cclls' Lcldlg cclls ln

tcstcs, prostatc stroma, lrvcr, brcast and cpldrdymrs (Lane' 2008) ERB rs grcatty

exprcsscd tn tcstcs. breln, ovarian granulosa cclls' prostale eplthellum and bone

marrow (Wctser et a/ , 2008)

Sevcral studics havc recommcnded thet cs[ogcns may pla) an lmpcratlle rolc ln

ovanan carclnogencsls. through thcir r'ccptors ln a srud) the conccntratlon of

cstrogcn rcceptors rn cytosol of mallSnanl ovarlan llssucs lvas obscrvcd to be

srgnrficanrly drssrmrtar lrom thosc of normal ovarles and bcnlgn tumor l'ssucs (P<

001) 22% of normal ovarlan llssucs r crc contalnlng rclatl\e low conccntrattons ol

esfogcn rcccptors ranglng from 2 to 9 fmoymg c)'tosol Protcln Thc estro8en

rcceptors dtstrlbutlon was slmllar ln benlgn tumors as wcll Houevcr' rn mallgnant

ovadan lrssucs, ERs wcrc prescnt ln 577o ofcascs ln conccnlrallons ranglng from I to

I 12 fmol/mg c)4osol protcrn (W rllcocl$ €/ al , 1983)

Sun el a/ (2005) conducted a study to cxamrnc the p'rt of human cstrogcn rcccplor'

rclatcd rcccPlors (ERRS) ln ovarlan canccr cell lrnes they found that ihc c\prcssrons

of thc ERo wcrc clevatcd ln 5870 of ov'rtan canccr cascs as compared to thc normal

ovaflan lrssucs (P < 005)Whrlc ERp was rn'dcquately crpressed !n the o\arran

canccr trssucs as well as ln thc normal ovartan tlssues lherr surrrval anallsts

rndrcated that ERo poslllvc group had a worse ovcralt sur!lval (19 0 months vs 315

months. P < 0.05) Hcnce. thclr slud) rndlcatcd that ER alpha mrght play a srgnrficmt

rolc rn thc devclopmcnt ofovarlan cenccr

PuJol e, d/ (1998) suggcstcd that ER-alpha may bc a markcr ol'ovartan canccr aficr

they rcvcalcd an tncreasc in thc cxPrcsston of ERo mRNA rn ovarran canc'r relatlvc

to ERp whllc comparlng wlth normal ovarlan tlssue Slmllarly' another stud) has

revealcd that ERp rs chrcfly cxprcsscd ln normal cplthcl'al o\arlan lrssucs or bcnrgn

ovaflan lumors bul ERo ls hrghly cxprcssed ln mellgnant ovarlan canccr (Cunal eI

al.,2004)

"t,on 
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Lr el d/ (2003) rccognizcd a two-fold up-rcgulatron of ERo protcrn rclalrvc to ERP

rn pnmary cells culturc obtatned from cplthcllal ovartan cancer whlle hr was dotng

rescarches on ovartan ccll cultures Thcsc all abolc llndtngs favors an assoctatton

betwccn lhe up-rcgulatron ofERq and occurrcncc ofovarlan carclnoma

Polymorphrsm rs dcfincd as thc prcscncc ofmorc than onc allcle al a 8l\en gcnc locus

wrth a frcquency grcatcr than l7o and srnglc nuclcotldc PolymorPhlsm (SNP) occurs

whcn a srnglc nuclcotldc changc takes placc et the tevel of DNA scqucnce Manl

venants of cstrogen rcccptor alpha gcnc havc bccn rcported and lt Is assumcd that

thesc genetrc varletlons may lnterrupls wlth esfogcn actlons on physlologrcal

processcs Among all thc polymorphrsms rn ESR./ gcne. 397T>C and -3514>C arc

thc most !irdel) studrcd Thcy arc also know n zs Pwll and Xbal respect've l) bccausc

ofthe prcscnce ofrestnctlon sltcs for thcsc rcstrlctlon cnzlmcs

Thcsc polymorphlsms are lntron verlarls and locetcd al the firsl lntron of ESR'/ genc

Thcrr assocration wlth other dlscascs htvc already been rcponcd, lmplanlatlon fallurc

in rnfcnrlc womcn (M F|ar/.,]]r el ol -2014)'n sk of non-smell ccll lung canccr (Chang

el ol.,2Ol2), proslate canccr (Gu et at , 2Ol4'), ldlopathrc prematurc ovarlan farlur€

(Lru et oi . 2013), rnfcrtrlrty (Lraqat el 4l ' 2015), cndometrtal cancer rrsl (wcdrcn e/

a/, 2008), breasl canccr (Boyapttr et ot .2OOS). ostcoporosrs (Massert, 2005) and

Alzhermcr's drscasc (dcn Hcuet el al ,2004)

Summaflzlng all the abovc lltcraturc lt was concluded that cstrogen rcccptors sccm to

play a stgnrficant rolc In thc devctopmcnt of ovarlan carclnom'' pa lcularly ERo

Assocratron of lts gcnetlc varlants rs2234693 and rs9140799 *rth olartan canccr has

not bcen documentcd yet ln any populatlon and ( nceds to bc lnvestlgated Loollng al

thc reponcd assoctatlon of lhesc varlatlons \rtth olhcr abole mcntloned dlseascs' ll

sccmed srgnrficant to lnvcsllgalc thelr assoclatlon wrth rrsk of ovarran canccr'

kecprng rn vtcw thc fact that assoclatlon may vary from populatlon to poPulatlon

lssocratron Bctwccn Eslrogen Rcccptor Ccne Vanallons lnd RlsL of
Ovanan Canccr rn Paktslanl Populalron

Pagc :3



C}IAPTER I INTRODUC IION

1.10. Statement ofthe Problem

ln Paktstan, scarcc data rs avathblc on ovartan canccr VeD llmltcd lnformatlon ls

avarlrblc on cprdcmrology, cllnlcal presentallon and gcnetlc causcs of ovarlan canccr

rn Pakrstant populatlon Thcrcforc. abundant worl Is requlrcd lo lnvcstlgale the

gcnetlc rrsk faclors of ovarran canccr ln Paktstan Fudhcrmorc' tn Paktstan canccr

trcatmcnt rs hmltcd to surgcry. chcmothcrapeutlc and radrothcrapcutlc drugs and most

of thc patrcnts farl to respond thcm whcn thctr canccr rs dragnosed at lalc stagc'

rcsultrng rnto an rncrcased ratc of monality duc (o o!arlan cancer

1.11. Purpose of the Study

Consrdcnng thc stalemcnt of thc problcm lhc purposc of thc sludy l,!as to rnvestlSalc

thc assocralron bct\!cen gcnctlc polymorphlsms ln estrogen rcccptor alpha gene \\'rth

ovaflan cancer rn Pakrslanr populatlon and to ldentlfy genctrc nsk factors of ovarlan

cancer wrlh thc alm of lnuoduclng targeled thcnpy for ovarlan cancer ln Paklstan

1.12. Objectives ofthe StudY

Thc obJectrvcs ofthc study wcrc

. To analyze thc collcctcd cllnlcal tnformatlon ofPatlents and ncgatl\e controls

rn ordcr to asscss thc rclatlve frcqucnctcs of hlstologlcal l)pcs of o\arran

tumors

. To examrne thc assocratlon of cstrogcn hormonc rcceptor alphe gcne slnSlc

nuclcotrdc polymorphrsms (rs2234693 and rs9340799) wtth rrsk of ovartan

canccr in Paktstanl PoPulatlon

. To asscss thc rolc of cstrogcn reccPtor gcnc v latlons \tlth dlscase

prcscntalron

lat,on B.t,r..n Etlrogcn Rcccplor Gcnc varlallons and Rlsk of
Ovanen Canccr ln Paklsranr Populatlon

Page:4
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CTIAPTER 2 MATERIALS AND METHODOLOCY

2.1. Study Subjects

A total of 193 cases (lncludtng 184 Formalln Frxcd Paraffin Embeddcd I rssucs and

09 frcsh rumor samplcs prescrved rn formahn) and 177 age & scx matchcd negattle

control trssuc samples (FFPE) were collcctcd in a pcnod of7 months Formahn Fr\ed

Paraflin Embcddcd Ttssucs of 2Ol2 to 2016 wcre collcctcd from thc trssuc

rcposltoflcs of Histopathology DePanmcnt of Islamabad Hospltal and Pakrstan

lnstrtutc of Medlcal Sclcnccs (PIMS) lslamabad and fresh tumor samplcs prcsened tn

formalrn werc collectcd routrncly Irom the Cynccolog.'- Dcpartmcnt of PIN4S

Hosprtal, lslamabad Womcn prescnted wth mallSnant, bcnlgn or bordcrllnc o!arlan

neoplasm r,lcre takcn as cases and womcn presented $lth unremarkable ovary,

polycystrc ovary. corpus lutcal or corpus alblcans wcre takcn as ncgatlvc controls

2.2. Sampling Technique

Consccuhvc samphng tcchnrquc was uscd to recrult the panlclpants from the study

populatron of laboratory tn both groups cases and controls lhe studl tncludcd

surgrcal spccrmcns of Ovaflan Pathology rccclved In the dcpanmcnl ol

Histopathology AII the surgrcal sPeclmens wcrc preservcd rn l07o formahn lherr

emblcmatrc scctrons takcn dunng Sross e).aminallon after uhrch thcl *crc proccsscd

rcgularly rn automatic tissue processor Thc paraffin emb€ddcd blocks \ ere thcn cut

lnto thrn shccs through mlcrotomc and stalncd lrtth hacmatoxvlln/eosln for

pathologlcal cxamlnatlon Thrn shccs of aboul E_l0F of paraftin embcdded ttssues

werc collected rn 2ml eppcndorf tubcs ln order !o cxkact the DNA for genetlc

analysrs

2.3, Data Resources

Pnmary data (chnlcal lnformatlon) was collcctcd from laboratorlcs records from

medrcal records and files Prlnclple lnvcstlgator was cng:ged rn all dala collcctlon

Aaao"rrtan B"rt*a"n Earogcn Rcccp(or Ccnc Vanallons and Rlsk of
Ovanan Cmcer rn Pahstanl Populat,on
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CHAPTER 2 MATERIALS AND METHODOLOCY

2.4. Settings

Thc study was conducted at Instltute of Blomcdlcal and Gcnetlc Englnccrlng

(lB&GE) Islamabad.

2,5. Inclusion and Exclusion Criteria

All cases and controls wtth clinrcal rnformalron and consenl (for frcsh tumor samples)

avarlable werc rncluded ln thc study and all those cases and control samplcs wcrc

excludcd from thc study for whlch thc conscnt was not taken and cllnrcal tnlormatton

was not avarlable Thcrcforc, aftcr applytng thc excluslon crltcrla a lotal of7 samPles

(cases) wcre c)rcluded and thc study was pcrformed on 186 cases and 177 ncgatrvc

controlsrmples

2.6. Ethical Consideration

. The study was approved by the Ethics Commlttec of Pakrstan lnstrtute ol Medrcal

Scrcnccs. Islamabad and lnshtutc of Btomcdrcal and Gcnctlc Englnecrlng'

lslamabad and was rn consonant to the Helslnkl declaratlon

. Informcd conscnt was taken from thc patlcnts at lhc tlme of surgerrcs for

collcctrng fresh tumor samPlcs

2.7. Techniques Used in the StudY

Followrng tcchnlqucs wcrc used ln ordcr to tnvestlgate the essoclatton of 
'S/11 

Senc's

A35lG (rs9340799) and T397C 1ts2234693) srnglc nucleotrde polymorphrsms rvrth

ovarlan canccr

2.7.1. DNA Ertrection

DNA from frcsh tumor samPlcs uas extmctcd dlrectl) bl addrng thc Llsts Buffer

(T.ble 2l) whtle thc DNA extractron from Formalln Flxcd Paraffin Embedded

Tissucs (FFPE) for genertc lnalysts was a thrcc dals process conslstcd of an

additionel stcD ofadding xylcne tn order to rcmovc

A=sao"rtan Bat*""n Ettrogen Rcccptor Genc vanallons and Rrsk of
Olanan Canccr rn Pafuslan, Populalton
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CHAPTER 2 MATERIALS AND MITHODOLOCY

2,7.1.1. DNA Extr.ction StcPs

Dry l:500II xytcnc was addcd rn each samptc ln ordcr (o rcmole paraffin Ihc

samples wcrc thcn mlxed vlgorously through voncx and Incubatcd at 55oC ln \\alcr

bathforl0mtnAftcrlncubation,lhcs'mplcswcrcccnlrlfugedfor5mlnutcsat

maxrmum spccd (110004m) and supcmatant was drscerdcd 
-fhc same stcps werc

rcpeatcdoncorlwoltmcslfncedcd.lnordcrtoremovcth.paraf}incomplctelyoncc

the par.ffin was rcmovcd perfcctly. thc samples $erc \rashed $'th 500F1 absolutc

cthanol In order to rcmovc xylcnc The samPlcs were ihcn centrlfugcd for 5 mtnutes

at maxrmum spced (l400orpm) and sup€matant wes drscardcd ln thc ne\t step' lml

ofdelonlzcdwatcrwas.ddcdtncachsampleandlncubatedalroomtcmpcraturcfor

2-3 mrnutcs aftcr whlch thc samplcs wcre ageln ccntrlfuged lor 5 mrnulcs 31

maxrmum spced of l4000rpm In thc last stcp olday l' 500F1 ofLlsls Btrllcr (Table

2 ) ) and 20pl of Proicrnasc K wcrc addcd tn lhc samplcs and thc samPlcs \^erc then

rncubalcd rn $atcr bath at 55'C o\cmlghl

Dry 2: Thc samplcs wcrc talen out from the watcr brth and 500p1 of2 5M NaCl *as

addcd rn cach samplc after which each tubc was shakcn vlgorousl) Thc samples nerc

thcn incubatcd on tcc for l0 mlnutes Aftcr lncub'tlon the samPles \rere ccntrrfuged

al6000rpmfortcnmlnutcsandthesupematentcontalnln8thcDNAplpctledoutln

new tubes Inthctaslstcpofda)2'lml ofrsopropanol r'ras added rn each samplc that

facrlitatcd thc precrprtatton of DNA Aftcrthls thc samplcs tlcre refngcratcd at -20'C

o!emight

Dey 3: On day 3, thc samplcs wcrc trkcn out lrom -20'C and centrrfugcd at

I.100orpm for 20 mlnutcs Supematant was drscarded Aftcr lhrs step' 500p1 of 709'"

cthanol was dded rn cach tubc and thc lubcs werc tappcd slrghtl! lor lew scconds

aftcr whrch thcy \\crc ccntrllugcd again at l4000rpm for l5 mrnutcs Supcmatant \tas

drscardcd and thc Pcllcl was lcft to dry untll lt tums sem(ransperenl Once thc pcllcls

dned, thcy wcrc rcsusPcndcd rn 50Pl to200Pl of Trrs-ED I A ( fL) buffer (pl i 80)

Aftcr upprng thc tubcs wcll thc DNA quanrrty rnd optrcal dcnsrtrcs (ODs) of thc

FffinB"tt** E.*gcn Receplor ocn' vanatrons lnd Rrsk of

Ovanan Canccr ln Pakstanl Populallon
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CHAPTER 2 MATERIALS AND METHODOLOCY

samplcs wcrc measurcd by spcctrophotomctcr (Nenodrop 2000c. Thermo Scrcnttfic'

USA) 6t 260nm and 2EOnm consrdertng tutto 17'20 as rdeal whereas ratro I 8 the

most rdeal (Scnguvcn e t at .2014) Aftcr taking thc ODs' all samples werc rclocatcd

rn I 5ml labclcd cppcndorf rubes and wcrc storcd at 4'C nll use For PCR

amphfication, l00ng drluttons of slocl DNA were made and unlcss PCR

amplificatron was no! carrlcd out all thc dllutlons wcre stored at -2ooc

2.7.2. Primer Dcsigning

P mcls arc srnglc strandcd charns of ollgonuclcohdcs that blnd to a pa(lcular

complcmcntary scquencc of DNA Thc cxact order of nucleoodes of Pnmers should

be known Thc pnmcrs for ESR.I *erc dcsrgned by prlmcr J frec onltne prrmcr desrga

lool and thcn purchased commcrcrally The pnmers ERA 93F and ERA 93R were

used to amphfy a 45lbp rcglon rn cstrogcn receplor gcne (EtR./) The prrmcrs LRA

99F and ERA 99R werc uscd to amphfy 524bp regron In ,SR./ Bcnc (l able 2 3)

2.7.3. Polymerase Chain Reaction- Restriction Fragment Length

Polymorphism (PCR-RFLP)

The 45lbp and 524bp rcgions rn ,gRS,l gcne to dclect rs2234693 and rs93-10799

SNPs, rcspechvcly werc ampltfied usrng polymcmsc chaln reactron (PCR) and uere

funhcr used for genotyptng by rcstnchon fragment lenelh pollmorphrsm tcchnrquc

(RFLP)

The polymcrasc chatn rcactlon ls uscd to amplil) our target gcnc _lhls 
lechnlque

rcqulrcs a rcmplate rnoleculc DNA and two primcrs (forward and reverse) ln ordcr to

rnrtiatc the proccss of amplificatron Thc PCR reechons were Pcrformed rn 20Pl of

rcactlon volumc Dctalls ofthe rcagents uscd ln thc PCR and thctr volumcs are gtven

rn thc (Tablc 2 2)

Thc the.mal cyclea program for the two polymorphrc s(es ol l.R./ gene conslstcd of

an rnrral mcltrng step at 94oC for 3 mrnutcs, followed by 30 c)clcs encompasslng

threc stcps cach, denaturalton at 94oC for I mtn, prlmcr annclllng at 62'C for l0 sec.

Assocrltron Bctwccn Estrogcn Rcccptor Gcnc Vanat,ons and Rlsk of
Ovanan Canccr rn Patlstanr Populatlon
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CHAPTER 2 MATERIALS AND METHODOLOCY

and primcr cxtcnslon at 72'C for t mln and fin'l cxtensron temPcraturc of 72oC for 5

mln

Thc arnphficd products wcrc thcn stlbJcclcd lo rcstrlcllon fragmcnt lcngth

polymorphtsm tcchntque (RFLP) It Is a most common tcchnlquc uscd for anal\sls ol

known mutatlons Thc drgcstton reactton was pcrformed ln a l5Pl of rcactlon volume

Twclve mrcrohlcrs of PCR product.0 5pl ofenzymc' l5pl of lX buffer and I5pl of

watcr wcrc uscd for rcstrtctron digcshon ofc 454-351 A>Candc 454-397 I>C 05

unrts ofXbal and Pvull rcstrlctlon cnzymcs \'!cre used scparalcl) for dlScsllon l'hc

amplrficd products \lerc dlSestcd oYcmrght lt 37'C

2.7.4. Agerosc Gel Elcctrophorcsis

After drgestron, thc PCR amPlrfied fragmcnts werc cleclrophorctrcall) scparatcd lbr

about 60 mrn at a voltagc of l00V on a2yoagarcsc g'l J 00bp laddcr wrs uscd as a

rnarlcr lhe 2yo a}arosc gcl was prcparcd b] mcltlng 2g of Agarosc rn I00ml lt]l:

buffcr tn a mrcrowave ovcn A small amounr ofcthldlum bromlde \ras also added

durrng thc Prcparatlon of a gcl whrch alded ln thc vlsuallzatlon of DNA bands upon

Uv translllumrnatron After 60 mln an Imagc of thc gct was captured b) gel

documcntatron systcm (Uvltec Cambrldgc, UK)

2.7.5. St.tisticel Anrlysis

Data \,ras analyzed uslng statlstlcal approach PcrccntaSes wcrc calculated of thc

gcnotypc and allcle frcqucncrcs rn benrgn, bordcrllnc and malrgnant ovarlan canccr

cascs and tn ncgattve controls and slatlstlcal slgnlfictnce of the drffercnces rn allchc

frcqucncrcs and drstnbutlon of Scnotypcs betwccn cascs and control Sroups wcre

anallzcd by logrsric rcgrcsslon Statlstlc'l slgnlficancc was fixcd al p values < 0 05

A-a*",41,"" B"t",*^ Ettrogen RccePlor ccnc varlatlons and Rrsl of
Ovafl an Cancc n Paktslanl PoPulatlon
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T.blc 2.1 R.quircd

S.No

I

rcrgants for thc compolitmn

Rc.gcnts Rcqurrcd

lM Tris pH 8.0

5M NaCl

0 5M EDTA pH 8.0

l0% sDs

DcronrzedHzO

of lysis buffcr (50m1)

Amount

500p1

lml

lml

I5ml

45ml

Assocratron Bct$rccn EsEogcn Raacplor C,€nc Vanatloffi and fusL of
OvdJlan Cancer in Pakrstanr Popuhtlon
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Teblc 2,2 Dcterls of rcagcnts us.d in polymar2sc chalo r.lction

S.No

I

R.rg.rb Stock Concantrttiotr FiDrl Volumc

Taq buffer l0x

MgCl,

dNTPs

Forward Pnmer

Reven€ Pflmcr

Taq DNA

Polymerasc

DNA

dH:o

Tolel Volumc

25mM

50mM

IOUI\4

louM

l00ng

llrul

0 25pl

I trl

I I 75Fl

20pl

:Ul

lpl

lpl

lpl

5IJ

E

Assocratron Bclwccn Fstrogcn Rcacptor Gcnc Vaflatlons and Rlsk ol

O\ Jnar C.nccr m Pahstafl Populatron
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CIIAPTER 2 MATERIALS AND METHODOLOGY

Trblc 23 Primer scqu.nc. of fSXf g.ac polymorPhisms

PdE.rs S.qucnc. Anncjing AmplrcoE

S'-3' T'mP L'nglh

I-sR I rs9l,l0799 Xbal-F GC,CCTTAAACAATI C fC

CTGCT

62'C 524bP

F,SRI-rs93,10799 XbaI-R CATTACCTCTTCCCGTC

TGTTG

ESRI rs1214693 Ptrll F GATTCTCCCACCICACTC

CTTAC

62'C l5lbP

ESRI N223{691 hull-R ACCAATCCTCA rCCCAA
CTCTA

Assocratlon Betwcen Lstrogan Reccptor Gcnc Vanallons and fusL of
Ovanan Canccr rn Paks,taor Populatlon
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CIIAPTER 3 RESUL TS

3.1. Epidemiological Aspects and Characteristics of Ovarian

Cancer Patients

The collcctcd clinical rnformatron of 186 ovarran cancer petlcnts and 177 ncgallve

control samples wrs analyzcd thoroughly ln order to cvaluate thc frequcncl and

pattems of ovartan lestons, to asscss thc latcrallty and gradlng of ovarlan cancer

patrents and to find out the prevalcnce ofdlseasc tn drffercnl agc groups

All the ovarran canccr pattcnts werc categorlzcd tnto three maJor categorlcs of

ovanan canccr wlth thc hlghcsl pcrccntagc cvaluatcd \ as oIsurface epnheltal tumors

(T6ble 3 l) Ne\t all patrcnts wcre dtvrded lnto malrgnan!, bcnrgn and borderlrnc

groups. mahgnanl (74). bcnrgn (102) and borderlrnc (t0) patrents (Tablc 3 2) Out oi

74 malrgnant cascs. FFPE blocks of 55 cases \terc avallablc In thc reposllor) of

hrstopathology depertmcnt and werc collected. l0l blocks of benrgn patrents rere

avarlablc and dl blocls ofborderllne cescs werc avarlablc and collectcd (Table I 3)

All malrgnant canccr pahcnts were subdrvided lnto hlstologlc mallgnant sub$Pcs

wrth the most common subtype cvaluatcd $as 'serous adenocarclnoma (41 9olo)

(table I 5) Gradtng of malrgnant ovarlan cancer patlcnts'was also assessed (Table

3 6) Srmrlarly, all bcnrgn patlcnts *cre suMlvrdcd rnto drflcren! hrslologrc subtlpcs

wrth the most frcquent subtypc calculated was 'serous cystadcnoma' ('17 06%) (Tablc

3 7) 'Bordcrlinc scrous tumor' was calculated as the most common bordcrlrnc

ovarran tumor (Table 3 8)

All patrcnts werc also dividcd lnto dlffcrcnt age gtoups ln order to c\aluate the most

susccptrblc agc for the dlagnosis of bcntgn and mahgnant ovaflan cancer lhe

dragnosrs of benrgn tumor was observed to bc hlghest bet*ccn the sccond and thlrd

dccadc of llfe whrlc thc dragnosls of mahgnant ovartan cancer was assesscd to be

hrghcst betwcen thc fifth and srxth decadc of llfc (Flgure 3 7) Whllc cvaluatrng the

l.terallty ofovanan canccr patlcnts. nght ovary was obsencd to be more susceptrble

to the drscasc m all cases rncludrng bcnrgn, bordcrllne and malrgnant (flgure 3 E)

Assocralron Bctwecn Esrogcn Rcccptor Genc Vmatlons and Rlsk of
Ovanan Cenccr rn Paklstanl Populatlon
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CHAPTER 3 RESULTS

Tabla 3.l Catcgorics ofoyarirn carccr rnd numbar of Prhants rcsidc
wilhrn cach crlcgory

CrGgory

Surface Epithcllal Tumors

Sex Cord Stromal Tumors

Ge.m Cell Tumom

Total

No. ofP2ti.ntr

153

8

25

t86

PcrcGntrgc (9/o)

t23

4-l

t34

100

*

1m0

ro0

60.o

a0_0

200

0.0
Surfe fphihclnl sllcordsltomal G.nnCcllTumots

Figurc 3-l: Craphic.l raprcs.ntation ofovarian crnccr c.lcgorics

Ovanan Canccr ir Pakrstarn Popuhtron

Pagc 3.1Assocrahon Bctwccn Lstrogcn Receptot Gcnc Vanatlons and fusL of
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Teblc 3.2 Dislribution of Mrligntnt' Bcrign rtrd Bordcrlinc ovrri.tr ctnc.r
prticnas

Overien Cenccr

Melignrnt

Benrgo

Borderltne

Toral

No. ofP.ticnt!

74

102

l0

t86

P.rccnteg. (70)

39 78

54.84

538

100

a Mahgnant

a l€nrtn

t lordcdrn€

Figurt 3.2: Pic diegrrm rcprcscoting pcrceni.gcs of melignenl, bcnign

rnd botdarlitrc ovarian canocr cascll.

Oranan Canccr rn Pakrslatu Populatlon

Paerc 35Assocratron Bchlccn Fstrogcn RcccPtor Gcnc Vaflatlons and Rlsl oi
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Trbl. 33 Rcprcs.nts thc p.rccnhgc of blocks .vril.bl. rnd thc pcrcctrtrgc of
blocks rot.v.ihblc ofov.rirn crtrcar paticnts

t

I
t

J

I
,

I

'I

I

i
.i

,l

<

I

ov.n.n ( rscs with *.*."og. -::--t-T^tl,- Pcrccnl.gcz Totrl
Croccr Av.irbl. Blo.ks 1'at ""';;:il''' tv.t

MahgDant 55

Bcnlgn

Borderlinc

Total

'1426t914

r0299l0l

l0t0

18620166

r00

AssocBtlon Ratwccn Fstrogcn Reccptor Gcnc Vanatrons and Rlsk of
OYanan Canccr m Pahsta Populahon
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120

1m

m-

60

40

20

r C.5!s wlth Avarlrbla llocks

r C-asas wth not a\r.rlable

0

rl.ltnrrt

Frgurc 33: Column ch.rt rcpr.sctrting the rumb.r of blo.ks 2veileblc rnd tht
numbcr of blo.l6 un.vrihbl. ofm.lign.rt, bcnign end bordcrlinc crscs.

AssGratlon Betwccn Estrogcn Rcccptor C,cnc Vanatrons and Rtsk of
Ovanan Canccr m Pakrstant Populalton

PaE 37



CTIAPTER ] RESULTS

Trblc 3.4 D.trils of coll.ctcd ncg.tiv. conlrol stmpl.s

Ncg.tivc Contrcl Srmplcs

Paticnls with no cancer
hlslory

Patrents with uterme
mahgnancY

Normal ov.ry ofovtriar
canccr petenls

Total

Numbcr of
Semplcs

t29

I

41

117

Pcrcctri.gc (Yo)

12.9

05

266

t00

Figurt J.,l: Pic chrrt illustr.ting crlcgorics ofncgrfuv. cortrol srmpl.s

r PatEnts wth no cancrr

r Patarts wth utarrn€
mahtnancy

r Normal or.ary ol o\..lran

Assocrrtron Bctwccn Lsro8cn Reccplor Gcrlc Vanatlons and fusk of
Ovanan Canccr m P.krst nr Populanon
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T.blc 3.5 Histologic aubtyp€s of maligtrrnt ovrriln crnccr lod lhG numbcr

of p.ticnts rcaidc withln .rch subtyPc

Hiltologic Sub Typ. of
Ctnccr

Scrous Adenocarrinomr

Mucrnous Adenocarcrnoma

Endomctnold
Adcnocarcinom a

Clear Cell Adenocarclnoma

Carc tnosarcoma

C,ranulosa Ccll Tumor

Scrtoh Lydrg Cell Tumor

Germ Cell Tumor

Subt)?€s Unrdcnufied

Total

No. of Prti.nts

ll

tl

Pcrc.nl.gc (7o)

41.9

176

r70

68

ll

54

l3

8l

10014

149

Assocratlon Bctwcm tstro8cn Rcc.pt(r Gcnc

Ovanan Canccr rn Pzlstant Populatlon
van.lons and Rrs[ of Pagc l9
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t

a50

10.o

350

300

23O

200

15.0

100

50

00

Figurc 35: Grrphicrl r.prcs.rt.tiotr of hiltologlc subtyp.s of trltlignttrt ovlritn
cr;ccr, Tha most fraqucnt typc obsarvcd wts'Scrous Adcaocarcioom'''

Assoc[tron Bctwccn Fstrogcn Rcccptor Gmc Vanatrons and fusl of
Ovenan Canccr rn Prl,rstaru Populatron

Pagc J0



CHAPTER 3 RES(JLTS

Trbl. 3.6 Grrding of mrlign.trt oYtri.n c.nccr

Gredc No. of Prticnts

Low Gradc (ClF W.ll diffcrentretcd

lntcrmcdial€ G.adc (G2)- Moderately
dlfferentralcd

High Grlde (G3F Poorly differcnudcd

Gndrng Unidentrfied

Totrl

Assocntion Rctwccn ! slrogcn Rcceptor Gcnc Van.lrons and Rrs[ of Page 4l
O\enan Canccr rn Pa].lstem Populatron

ll

l0

28

25

74
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Trble 3.7 Histologic subtypc! of bcnign ov.ri.n tuEors rtrd thc nuEb.r
of paticrb lic withiD .rch subtypc

Histologic Sub TypG of
Banigtr Tumor

No. of Prticnh PcrccntrgG (9/o)

Scrous Cystadenoma 47.06

Serous Cystadenofi broma 882

48

Mucrnous Cystadenoma

MaturE Cystlc Tcratoma
(De.mord Cyst)

Fibmthecom.

Fibroma

Seromucrnous Cystadcnoma

Total

23

t9

22 55

t863

098

098

0s8

100r02

Assocrrtion Bctwccn FsTrogcn Rcccptor Gcnc Vanarlons and Rlsk of
ovanan Canccr rn Pakstafl Popularion
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5O-0O r

45@ -

10 c)

^ 35m -
x
;3Om -

E 2sm
I 20m .

'tso
10.0()

5m - rIIom"ff-f

d.,o"

,"'f

Figur. 3.6: Gr.phictl rcpr.s.ot.iiotr of hblologic aubtvp.! of b'nlgD t{mors'

Tha most fraqucni typa obicrvad ias of S.rous Cystzdanomt'
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T.blc 3.t Histologic subtyp.! ofbo.dcrlinc ov.rian tumors

Hislologic Sub Typc ofTrEor No. of P.ticnts

Bordcaline Scromuclnous Tumor

BorderLnc Serous Tumor

Bordcrlinc Mucinous Tumor

Total t0

Associahon Bctwccn Eslrogcn Rcccptor Gcnc Vanatlons and RrsL of
Ovrfian C.ncer m Pekistanr Popul.tron
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Trblc 3.9 Distributiotr of m.ligD.trt, b.Eign rod bordcrlinc ov.rirn crnc.r
prticnts .ccorditrg to thc .gc groups

Agc Groups

40

2rF'34

3s-il,a

a5-54

5r6a

6*71

>74

TotIl

Mrlign.trl

6

l0

I8

t7

t6

Bcnign

8

4t

24

t8

9

2

0

r02

Bordcrlina

I

5

0

I

2

0

I

l074

Assoclatron Bctwccn EsEogcn Rcceptm Gcnc Vanattons and Rls[ of
O\ anan Canccr m Pal0stafl Populauon
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Figurc 3.7: Gmph rcprcscDtirg diltrib[tion ofovrritn crnccr paticnts rccording
to thc rgc groups

Assocntion Bctwccn Estrogcn Reccptoi Gcnc Vanatrons and Rtsk of
Olanan Canc.r m Pd\rslrm Populenon
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Trbl.3.l0 Lrlcr.lity informrtion of overirn etrccr p.ticnts

Lrrcrrlity Mrligtr'ht B'nign Bordcrlinc Tohl p.rcctrtrg. (9/o,' clsas cllta! cllcs

Right Ov.ry 20

Left Ovarv

63

50

l4 026

11

186

34

t5

t00t0

39

19

27

t02

l8

I9

74

4

11 27

Bil.teral

Not
Speci6ed

Total

Assocratron Bctwcen Lstrogcn Rcccpto. ccnc Vanetrons and Rrsk of
O\ anan Ca.nccr tn PakrslaD Populatton
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a irlht ov.ry

r l.ft Ov.rY

t lrlet.r.l

tlot Splcdlcd

Figurc 3.E: Pia cbart rcpr.s.trtitrg lrtcrality ofovarian canccr prticnas

Associrhon Bctwccn Estrogcn RcccFor Gcnc vanatrons and Rtsl of
ovanan Canccr ln Pakrstam Populatlon
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3.2. ldentilication of Genetic Polymorphisms in ESRI

In order to asscss genctrc polymorphlsms of ES,R1. 2 SNPs wcre selected The

dctcctron of SNPs was pcrformed by RFLP technrquc ln order to dctcct rs9340799

polymorphrsm, 524bp regron of ESX/ gcnc was amplrficd first and thcn thc PCR

paoduct was drgcstcd wlth Xr4[ rcstrlctlon cnzymc Thc dlgested fragmcnts !!crc then

scparatcd through gclclectrophorcsis and thrcc dtfferent gcnotypes wcrc obtatned t c

AA (Homozygous, wrld type), AC (Hctcrozygous). GG (Homoz,8ous. polymorphrc),

drgcstion through rcst ctron cnzymc yreldcd two fmgmcnts of 227bp and 297bp ftrr

wrld typc A allele and G allele yrclded only onc fragment of524bp (Fr8urc 3 9)

ln ordcr to dctcct R2234693 polymorphrsm, a 451bp regron of ESR./ gcne contarnrnB

thc polymorphrsm was amplified and thcn rcstrlctton dtgcstton was performed b)

Ptull cnzymc Three gcnotypcs were obtarncd when the dlSestcd l'ragments run on

2yo agarosc gcl re fi (Homozygor-ts. for maJor allele)' l-C (Hetcroz)gous). CC

(Homozygous. for mrnor allelc), rrstrrction drgestron yrcldcd t$o f'ra8ments o[ 385bp

and 66bp for T allele and onl, onc fEgmcnt of45lbp for C allele (Frgure I l0)

Assoc,atron Bclwccn Eslrogcn Rcccplor Gcne Vanatlons and fusk of
Ovanan Canccr rn Pakrslanr Populahon
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Frgur.3.9: Th. r.lEictron profil. ofESRI gco. -Yrdl (ca5+351). btr' M DNA mrrk'r
(l00bp, gco. mlcr), lrn. 12: undrgcst d PCR product' GC g.notyp' (homozygous'

polymorphi.), hms 3, a. t, & ll: AG Fnotypc (h.lcrozygors)' l.ocs l' 2' 5' 6' 7' 9' l0'

13, l a, 15, & 16: AA g€notyF (homozygoor, wlld typ.).

Figur. 3.10: Tt. rcslrichoo profil. of ESRI gcn. Pvrll (c'a5+397) Lrnc M DNa

lrdd.r (I00bp), l.D.s 3,,a, 9, & l0: urdiFrcd PCR product. CC E.notvp! (homozygous'

polymorphi.), lrics 2,5, & 6: TC t.trotypc (hcr.rozygous), l.nca 1.7' & t TT 8'notF'
thornozygoo+ wild typc).

Arsoclaflon Bctwccn Fstrogm Rcccplor Gcnc Vanatlons and fusl of
Ovanan Canccr m Pakrslanr Populatlon
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3.3. Association between rs2234693 and Ovarian Cancer

Out of 177 negetrve conlrol samples and 186 cascs.46 negatlvc control samples and

79 samplcs of patrcnts wcre typcd for ESR/ gcnc polymorphtsms. ts2234693 and

rs9340799 DNA of other samples was dcgradcd and tn some samples DNA uas

prcscnt m mrnulc quanttty whlch couldn't bc ampllfied

3.3.1. Overall Anrlysis

ln Controls, thc Eenotypc frcqucncy dtstrrbutton of homozygous ancestral gcnotype

'TT'was 26 087%, hcterozygous genot)?e 'TC'was 50 0olo *hereas 2391370 ol

femalcs werc homozySous varlant wlth gcnotypc 'CC' and allcle frcqucncy of the

wrld type allclc 'T' was 5l 087%andthatof thc rrskallele'C was489l3% Among

all cascs (n=79), 24 lyo wcte homozygous wtld typc T'I , 50 69'0 of patrcnts ucre

hetcrozygous 'TC' znd 25 3%o werc homozygous varlant CC' ln all cascs. allclc

frequenc) drstflbutron o[rhe wtld type allele 'T' was 49 '1o% and that of rrsl* allele C

was 506%. ln Bcnrgn pahents (n=53),264% ucrc homozySous wrld type l-l'

49 17o,.!crc hcterozySous 'TC' and 2'l 5olo were homozygous varun! CC whrle the

allcle frcqucncrcs of wrld typc 'T' and rrsk allcle C' *ere 509ot' and 49 |ol"

respcctivcly ln Mallgnant pattents (n=23). thc genotype frequency dtstrrbutrons ol'

'T'T', 'TC'. 'CC' werc 217yo, 47 8%, and 30 4o/o resPcctivcly whtle lhe allele

frcqucncy of wrld type 'T' and varlant 'C' was 45 lok and 54 3o/o respcctrvely Only 2

Bordcrline samples wcrc amphflcd and in thosc pancnls (n=2). the genotyprc

frcquencrcs of 'TT', TC' and 'CC werc Oozi,' 10096 and 0o% rcspectrvcly and allclc

frcquency ofanccstral allelc 'T' was 50% and that offlsk allele C' wls 50oZ

3.3.2. Comperison bctween all Cases and CoDtrols

Thc data of all ovarran canccr patlcnts and ncgallvc conlrols \r'cre comparcd

stahshcally (Tabte 3ll) Logtshc rcgrcsslon analysrs drd not releal any slSnlficant

vanance bctwcen the gcnotypc frcqucncres of cascs and negatrvc controls ne(hcr

underthc DM (OR=l 09.I95o/o Cl=0.45-2 661. p=0 83) nor undcr thc RM (OR:l 14.

l95o/o Cl=o 40-3 221, p-0 79)

--

Assoc[tron Bctwrcn Estrogen Rcccptor Gcnc varlanons and Rlsk of
Ovaflan Canccr ln Pakrstarl Populatron
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Srmrlarly, no srgntficant differcnce was obscrvcd betwccn thc allele frcqucnclcs ofall

cascs and negativc controls (OR=l 07,l95o/o CI=0-64-1791, p=0 79)

3.3,3. Comparison bctween Benign Group and Conlrols

No srgnificant drffcrcncc was obscrved betwccn the genotype frequencres of benrgn

samplcs and ncgatlve controls whcn thc data was anelyzed through loglshc regresston

analysis ncrthcr undcr the DM (OR=O 96. [95% Cl=o 37 -2 5l]. p=0 9-1) nor undcr the

RM (OR=l 01. [95% CI=o 33-3 08], p=0 98) (Tablc 3 I 2)

Unrvariatc logrstrc rcgressron analysls also dld not revcal anl srgnliicant difference

bctwcen the ellcle frcquencics of benlgn cascs and ncgatrve controls (OR= I 00 1959"

CI=0 57-l 751, p:0 98)

3.3,4. ComprrisoD betwcen Malignant Group and Controls

When stahstically analyzcd through logistlc regrcssion analysts. no srgnrficant

drffcrcnce was pcrcctvcd bctwccn thc gcnotype frcquencles of mallgnant samPles and

ncgauve controls ncrther undcr thc DM (OR=l 14, [95% Cl=o ]24 071. p=0 83) nor

undcrthe RM (OR=l 52,l95vo Cl=O 37 -6 251. p=0 55) (Table I l2)

Srmrlarly, unrvanatc logtstlc rcgresslon anal)sls also dld not re!eal anl stgnrficant

dlfferencc bctwcen thc allclc frequcncies of mal,gnant samples and negatl!c controls

(OR=1.24, [95% CI=0 6t-2 s2), P:0 s4)

3.3.5. Comperison bctwcen Benign and Melignlnt Groups

Thc data of thc bcntgn patlenb was also comparcd wlth mallgnanl patlents

stahstrcally (Table 312) No srgn,ficant dtffercncc was detcctcd betwccn thc

genotype frcqucncres of bcnlgn paticnts and mallgnant patlcnts when the data was

anal)zcd through logrshc regrcssloni nclther under lhe DM (OR= I I 8' [95% CI=0 ]1-

4 091, p=0 73; no. rndcr thc RM (OR=l 50. [95% CI=o 3E'5 95]' p=0 55)

Assocdlon Batwccn Estrogcn Recaptor Gcnc Vanatlons and RlsL of
Ovanan Canccr rn Pakrstanr Populallon
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Loglstlc rcgrcsslon analysts also drd

the allcle frcqucncics ofbenigt cascs

2 471. p=0 54).

not divulge any srgnrficant

and malrgnant cascs (OR=l

drffercnce bctueen

23,195o/. Cl=o 6l-

Assocrllron Bclwccn Esrogcn RecePlor Gcnc Vanahons and Rlsk of
Ovanan Canccr rn Pahstanr Populalron
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T.blc 3.lI Gcnofypc rnd .ll.l. fr.qucrcy distribution of -ESrt1 g.n. rs2234693
polymorphfunr rtrlorg Totrl Calcs ard Corirok

Assocr.tron Bctwcm Esfogcn Rcceptfi Gcnc Vanalrons and RIsk oI Pagc 54
Ovanm Canccr ln Pahslanl Populatlon

Gcrotypc Contmls
(N-{5)

Tot l Ca!..
(N=7e)

Cotrtrob vs Tot l C.s..
OR (95%CI) (p-veluc)

TT t2
(26.087%) t9 (24.1%\

TC
23

(sv/o) 40 (50.6vo\ DM I 09t0 45-: 66) (0.81)

CC
lt

(23 9t3%)
20 (25_3%) RM.l 14(0.4G1 ::) (0 79)

Allcl.
Frcquctrcy

Cotrtmk
(N+2)

Tot l C.!.s
(N=rsr)

CoDamls vs Tot l Crs.s
OR (95%Cl) (p-vrluc)

T
47

(st 08't%)
78

(49 4%)
1

C
45

(48 9r3%)
80

(5o.6%) r 07(0 64-1 79) (0 7e)
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ESRl_rc2234693
All samples

Figurc 3.ll: Gr.phic.l r.prr..trt tiotr of non{igtrificrot dificr.rcc iD th.
gcnotyp. .Dd ellclc frcqucncics of ERA 93 bctwecr .ll c.s.s .nd hcg.tiyc
controls

Assocratron Bctwccn Estrogcn Rcceplor Gcne Vanarrons and F.rsk of
O! anan Canccr m Pahst nr Populalon
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CHAPTER 3 RESI]I-TS

ESRl-rc2234593 'rc
Benign Tumor rcc

^CAllele

I Rafercncc

. (wrtd Typ.)

0.1 1

Odds Ratro

10

Figurc 3.12: Gnphrctl rcprcscnt.tion of noh-signific.nt diflcrcncc in gcnotypc
.nd .ll.l. frcqu.nci.s of ERA 93 b.tw6D b.nigr group .nd coatrol group.

Assocratron Bct\rccn L,strogcn Reccptor Gcne Vanattons ard fusk of
O\ aflan Canccr tn Paktstan Populatton
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ESR1 rs2234693
Malignant Tumor

aTC

lcc

^ 
C All€1.

lwrld Typ.)

F----l-+

*+

1

Odds Ratlo

Figur. 3.13: Grephicel rcprcscnt.tion of notr-significrlt diffcrchc. ir gcnotyp.
rnd .ll.lc frcqu.trcics ofERA 93 bctw.cD m.lign.nt group .trd cotrtrol group,

Assocratron Between Estrogcn Rcccptor Gcnc Vanalrons and Rtsk of
O\anan Canccr ln Paktstafl Populatton
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ESRl-rs2234693 'rc
Benign vs Malignant...

X ACAllcle

0,1 1

Odds Ratlo

10

Figurc 3.1,1: Grephic.l r.prclctrtetion of non+ignific.rt diffcr.ncc iD gcnotypc
rnd .llclc frcqucnci.s ofERA 93 bctw.Gn bctrigtr group.nd m.lignrnt group,

Assocntron Bctucen Esuogcn Rcceptor Gcnc Vanaltons and Rlsl of
O\fian Canccr tn Pahstant Populallon
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3.4. Association between rs9340799 and Ovarian Cancer

3.4.1. Overall Anrlysis

In Controls, the gcnotypc ficqucncy drstnbullon of homozygous ancestral gcnotypc

'AA' $as 7l 73970. hctcrozygous genotypc 'AC' w.s 26 087% whereas 21'139P/o ol

fcmalcs wcrc homozygous vanant wrth BcnotlPc 'CC' and allclc frcquenc; of the

wrld type allclc 'A' was 84 783% and that of therrskallcle C' was I5 2l7% Among

atl cases (n:79), 709oh werc homozygous wlld typc 'AA , 27 8olo of patlents wcre

hcterozygous AC' and I 37o werc homozygous varlant 'GG In all cascs. allcle

frcqucncy drstflbutron ofthc wlld type allcle A was 84 89o and that ofnsl allelc G'

was 152%o ln Benrgn palrcnts (n:53).69E% \aerc homozyEous wrld tlpe'AA.

2E 30% wcre hetcrozygous 'AG' and I 9oZ 
"lcre 

homozySous varrant 'GG' \\htlc the

rllele frcqucnctcs of wrld typc 'A and rtsk allele C *cre 83 96Yo and 1601-"

respcctrvcly In Malrgnant patrcnts (n=23), the gcnotypc frequcncy drstobutrons ol'

'AA', 'AG', 'CG' wcrc 69 6%. 10 4%. and 07o respectrvely whrlc the allele

frcqucncy of wtld typc 'A' and vafl.nt 'G' was 84 8olo end l5 2%o respectrlely Only

2 Borderllne sarnplcs werc amplficd and rn those pahents (n=2). thc genotyprc

frequcncres of AA'. 'AG' and 'GG' wcrc l00o%,0o% and 0olo rcspcctrYcl) and allcle

frequcncy ofanccstral allclc 'A' was l00o% and thal ofrrsl allcle 'G was 09"

3.4,2. Comparison between all C2s€s and Controls

lhe data oI all ovarian canccr pahcnts and ncgatl\c controls \^cre compared

statrst,cally (Table 3 13) Loglstrc rcgrcsslon analysts drd not revcal an) slgnlficant

va ancc belwcen the gcnofypc frequcncrcs of cascs and ncgatrvc controls undcr thc

DM (OR=l 08, 195% Cl=0.41-2 461, p=085) Stgnrficant vanance betwcen thc

gcnotype frcqucncres of cases and ncgatrve controls undcr thc RM could not bc

assessed as thc number of samplcs ampllficd wtth the gcnotypc homozvgous vanant

was only onc

Slmrlarl). no srgnlficant dlffcrencc was observed bctwcen the allcle frequencres ofall

cascs and ncgatrvc controls (OR=o 99. [95% CI:o 48-2 01]. p=0 99)

Assocratron Bctwccn Estrogcn Reccptor Gcnc Vanenons and fusk of
Ovarran CaIrccl,n Pakrstanr Populauon
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3.4.3. Comperisotr betwecn Bcnign Group and Controls

No slgnlficant drfferencc was obsencd befween the gcnot)pe frcquencles o[ bcnrgn

samplcs and ncgatrvc controls uhcn the data',!as analyzed through logrsttc rcSrcsslon

analysrs undcr the DM (OR=l ll, 195% C1=0 45-2721. p:081) (Table 3l'1)

Srgnlficant diffcrcncc between thc gcnotypc frequcncrcs of benren cascs and negattre

controls undca the RM could not bc cvaluatcd as thc number of samples ampllficd

wrth gcnotypc homozygous polymorphtc was only onc

Univarate loglstrc rcgrcssion analysrs also drd not reveal an) srBnlficant dlfferencc

betwcen thc allclc frcqucncrcs ofbenrgn cases and ne8atlvc controls (OR=l 06. [95%

CI=0 19-l 291. p:0 87)

3.4.4. Comparison between Mrlignlnt Group and Controls

When statist'cally anal)zcd through logrstlc rcgrcssion analysls. no s,gnlficant

drffbrence was pcrccrved bctween thc genotypc frcqucnctcs ofmaltgnant samples and

negatrvc controls under the DM (OR=1.20. [95% CI:039-]631, p=074) (Tablc

3 l4) Srgnlficant differencc betwcen the genotypc frequencres ofmalrgnant cases and

controls under the RM could not bc anal}zed as no mahgnant samplc wrth genotype

homozygous polymorphrc was amplificd

Srmrlarly, unrvalale logrshc rcgrcssron analysrs also drd not relcal anr srgnrficant

drffcrcncc betwcen the allelc frcqucncrcs ofmalgnant samplcs and ncgatrre controls

(oR=1. [95% CI=o 37-2 67]. p=l 00)

3.4.5. Comparison between Benign and Malignarlt Groups

Thc datt of thc benlgn palrents was also comparcd wtth malrgnant palients

stabshcally (Tablc 314) No srgnrficant drffcrencc was detected betr\een the

genotlpc frcqucncrcs of bcnign patlents and malrgnant patlents under thc D\4

(OR=l 07, [95% Cl=0 36-3 l5], p=0 88)

Assocraflon Bctv/ccn Estrogen Reccptor Gcnc Vananons and Rlsk of
Ov!flan Carccr rn Pahslani Populatron
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Logrstrc rcgressron enalysls also drd not

lhc ellelc frcquencres of bcntgn cascs and

2 aal. p=0 89)

dlvulgc eny srgnrficant drffcrcncc bctucen

mahgnant cascs (OR=0 93, [95% Cl=0 36-

Assocra(ron Bctwccn Eskogcn Rcceptor Gcnc Varlatrons and Rlsk of
Ovanan Canccr ln Pakrslanr Populalron
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Trblc 3.13 Gcnotypc rtrd allcl. frcquctrcy drstnbutron of ESX, g.tr. rs9340799
polymorphNm rmong Tot.l Crs.s rnd Controls

G.trotypc
Controls
(N=rO

Totrl C.s..
(N=7e)

CoBtrols vs Total Cases
OR (95%CI) (Fveluc)

3:
l7l '139o/.) 56 (70 9%\

AG
l2

(26 087%)
12 \27 8%) DM I 08(0 47-2.{6) (0 85)

6 01

17 t739o/o\
0l (1 3%)

Allcl.
Frcqucncy

Cortrols
(N=e2))

Tot.l Cts.s
G:rsE)

Controls v! Tot|l Crscs
OR (95%CD (FY.luc)

78
(8.1 783%)

l3.t
(84 8%)

G
l4

\15 2t7%) tt5 2o/o)
0 99(0 48-2 0.1) (0 99)

Asso.ratlon Bet\r'am Estrogcn Rcceptor Gcne Vanattons and Rtsl of
Ovanan Cancd rn Paltstanl Populduon
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ESRl-rs9340799
All samples

+r

1

Oddr Retio

.AG

l G AIl.l.

(wrldrypc)

0.1

Figur. 3.15: Grlphic.l rcprcs.ntrtion of non+tgnificrnl diffcrcnc' rn g'notypc

end allclc frcqucncics of ERA 99 bet*ccn ell clscs and controls'

Asso!ralron Bct\\ccn Fstrogen Rcccplor Gcn€ Vananons and Rrsl of
Oranan Canccr rn Palrslafl Populatron
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RESULTSCHAPTER 3

ESR1 rs9340799
Benign Tumor

l G all€lc

Frgur. 3.16: Gr.phrctl r.pr.s.nt.tion of
.nd rllcl. frcqu.nci.s of ERA 99 b.twc.h

non-srgnificrnt dlf[.rcnca rn gcnotypa

benrgn group and controlgroup'

Assocrarron Be(\+ccn Estrogen Rcccptor Ccne Vanatrons dnd R,sl of
()\arran Cano.r rn Palrstanr Populdtlon
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ESRl-rs9340799
Malignant Tumor

.AG

lG Ali.le

(wrldTyp.l

01 10
Odds R.tio

Figurc 3.17: Griphic.l rcprcscrtttion of non-signific.nt diff.rlnc. in gcnotyPC

.nd ell.l. frcqu.ncics of ERA 99 b.tw..o milign.nt group .nd conlrol group.
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CHAPTER 4
DISCUSSION

In thc currcnt study 186 pahcnts of ovanan canccr $cre taken as cases and 177

subJccls wcrc takcn as ncBatlvc con[ols All thcse cases and ncgatltc controls \\cre

uscd \lhrle cvaluarng thc Pattcms and frequency of ovarlan leslons In Paklstanl

populalron, latcrallty and gradrng ofmalgnanl ovarlan canccr and \rhlle asscsstnB the

dlstnbutlonofthcdlscascrndrffercntegcEroupsBut*hllclnvestlgatlnBthe

assocIalIonofrs9340799andrs223469]slnglenuclcotldcpolymorphrsmsoIcslrogcn

rcceptor alpha wlth nsk of ovarlan canccr ln our populatron only 79 cases and 46

controls wcrc ampllficd uslng polymcrasc chaln rcactlon Some ofthc samplcs \\erc

degradcd end somc of thcm wcrc contalnlng thc mlnutc quanlll) of DNA !'!hlch uas

lnsufTicrent for amPllfi callon

In our study the frcqucncy of surfrcc cprthehal tumors was the hlghcst rmonB the

majorhrslolog,calclesscsl.823%(153/lE6) Thls l'indrng rs quttc closer to lhc dalc

reponed rn othcr studrcs from Wcst (Cupp) eI o/' 2005) and Indra (T)aBI 
''I 

d/

19931 te g}yo and 7070 rcspectrvcly but docs not corrcl'tc lo th' rnlbrmatron

repo(cd rn a study from Karachr, Paktstan re 647o (Ahmad el d/':000) 'lhrs

drssrmrlarrty may bc bccausc of dlffercnce ln thc samplc slze or mlght bc

en!rronmcntal and gcnctlc frclo6 are lnvollcd The frcquency ofsex cord stromal

tumors tn our study l^as cvlluatcd 's 
4 3% (8/lE6) \^hrch rs ver) srmtlar to the

frequcncy reponcd In thc sludy that was carrrcd out ln the Unllcd Ktngdom I e 5oo

(Montson, 2005) Thc frcqucncy of g'rm cell tumors In prcsent stud) was 13 loi'

(25/lE6) whtch contradtcts to thc frcquency reponcd rn a stud) conduclcd rn Pakrslan

rcccntly r.c 4331o/o (Ashraf e/ ol ,2012) and lhc frcqucnc) rcponcd In lhe slud)

carrrcd out rn Ncpal t. 42 2Vo (Jha and K^rkr, 2008) b'rl somchow comp'rablc to the

frcquency reponcd ln t$o dlfferent studlcs cafiled out In Paklstan rc 27 l3oo

(Ahmad e/ a/, 2000) and 20 5% (Tanwanr. 2005)

Outofl86ovartancanccrcases,T4patrcnts*crcmallgnanl(1978o'")'l02patrcnts

wcrc bcntgn (54 84%) and only l0 patrents *crc of borderlrne tumor (5 389i') lhrs

findrng rs rclated to rhc data rcpoftcd ln a stud) conductcd rn PaLlstan rn \\hlch lhe

rcportcd frcqucncy ol bcnlgn tumors was 59 l8o% (506/855) and the frequenc) of

A-ffi", B.l-.." Er,.g." Receplor ccnc varratrons 
'nd 

Rrsk ol

ovanan Cancer tn Pallstanl Populellon
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CHAPTER 4 DISCUSSION

malrgnant tumo6 was 40 8lolo (349/855) (Ahrnad et al .2000) But our findrngs $ere

slrght varrcd from anothcr study in Pakrstan t . 46 4yo (1481119\ wcre bcnrgn tumors

and 22 2"/. (11/3lg\'tlcrc rcponcd mahgnanl rn thrs study (Tan\rant 2005) Srmrlarll

our rasuhs wcrc also dlsslmllar to thc study cerrlcd out ln NcPal Accordlng lo thclr

sludy thc frequcncy of benign lumors was 83 9% (135/l6l) 6nd thc frequcnc) of

malrgn.nt cascs was 16 lo/o (26116l) (Jhr and Karkr, 2008) Thrs devratron mrghl bc

bccause of drflcrcnt samplc slzc or may bc genetlc and cnvtronmcntal factors are

rn!olved

Whilc cvaluattng thc frequcncy of mallgnant ovarlan les'ons lh€ most frequent

hrstologrc subtype observcd ln our populatlon r'!as of scrous cyst'dcnocarclnoma'

I e 1l g% (3ll1a\ followed by 'mucrnous cysudenocercrnoma' I c 17 6y' ll3l11)

Thc most wrdesprcad hlslologlc subtypc of bcnlgn tumor uas scrous cystadcnoma'

te 41 060/" (481102) fotlowcd by 'mucrnous c) sladenoma tc 22 55o/o (23110?) and

'maturc cystrc lcratoma (dcrmord cyst) I c 1863%(19/102) lhesc rcsulls corrclale

to thc prcvrous cpldemlological studlcs ofovarlan canccr ln Paklstan Tanwanl (2005)

conductcd a study to cvatuatc the mosl frcquenl hlstologrc subtypes of benrgn and

melrgnant ovarlan cancer and hrs resuhs wcrc correlated to our stud) lhc most

frcqucnl bcnrgn tumor evaluated ln hls stud) was 'serous cystadenoma' (507o%)

followcd by 'muclnous cyst dcnoma' (16 9yo) and 'maturc clstrc lcratoma' (18 9olo)

Srmllarly thc most frcqucnt maltgnant subtypc asscssed ln hls slud) uas serous

cystadcnocarcrnoma (35 2%) followcd by 'mucrnous cystadenoclrcrnoma' (18 27o)

Anoftcr study ln Paklsten rcportcd thc same rcsults as reported tn our studl t c the

most common mal,gnant subt)?c was 'scrous cyst'dcnocarclnoma'and lhe most

commoncst bcnlgn tumor was 'scrous cystadcnonla' accordlng to thclr llndlngs

(Danrsh e, a/, 20l2) Slmrlarly thc ev.luatlon of thc most prcvalent hrsloloBrc

sublypc ofmahgnan( ovarlan cancer was also donc ln a stud; carrled oul ln lndle and

lherr rcsults rcported thal lhc mosr prcvelcnt typc obscrved uas oI scrous

adcnocarcrnoma' (19 69yo\ fi Indla and lhc sccond most prevalent typc \las

'cndomctrrord adcnocarclnoma' (19 l%) followcd by'mucrnous adenocarcrnoma

II .tron B.tt ..n Etlrogcn Rcccplor Ccnc Vanetlons and RIsk of
Ovaflan Canccr rn Pahslanr Populatlon
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(10 42%) (Sarni e, ai . 2016), unlikc rn our Populatlon as rn our study thc sccond most

prcvalcnt typc was 'muclnous adcnocarclnoma'. A study conducted In Egypt elso

evlluatcd 'scrous cystadcnocarclnoma'as thc most common hlstologlc subt)?e of

malignant ovaian cencer ic 58o% (Mostafa el ol ,2012) Thc findrngs of a study

carrlcd out rn Ncpal on l6l cascs of ovartan canccr contradlcts to our obsenatlons

rcgardrng thc most frequcnt bcnlgn rumor but werc slmllar rcgardlng thc most

prcvalcnt mallgnant ovanan cancer subtype. Thelr data rcported that thc most

prcvalcnt benrgn tumor tn ihclr PoPulatlon was 'mature cysttc tcratoma' (48 2%) and

thc most common maltgnant tumor was 'scrous adcnocarclnoma (46 2%) (lha and

Karkr, 2008) Similarly anothcr sludy that was camed out tn Lahore' Pakrstan

rcponcd thc samc rcsults as prcscnted ln our study rcgardlng the most frequcnt

malignant subt)?c but varicd rcgardrng the most common bentgn ovarmn tumor

Therr data showcd that thc most frequcnt benlgn tumor In our populatlon \ as

'dermord cysf (31/82) followed by 'scrous cystadcnoma (20182) and the most

prevalcnt mallgnant tumor u'as serous cystadenocarctnoma- (ll/'15) folloucd by

'mucrnous cystadenocarcrnoma (9/45) (Ashraf €r 41. 2012) Lrlc stllc faclors or

genetrc factors or the differcnce ln the sample slze could be thc posslble rcason for

this dcvratlon m lhc relatrve frcqucncrcs ofthc hlstologlcal pattems ofovartan canccr

ln our study lhc bcnrgn lumors has obscrvcd to bc more common than mallgnant ones

rn thc age groups, <20, 20-34, 3544, znd 45-54 The bcnrgn ovartan lumors havc

found to culmrnate bctwccn the sccond and the mlddlc of thrrd decade of ltfe whrle

the mahgnancy has obscrvcd to bc tncreased as compared to the benlSn tumors ln thc

agc groups rangrng from 55-64 and conllnuc to lncreasc as thc a8e lncreases lhls

findrng ,s srmilar !o the ovanan cancer statlstlcs ln the Unlled Statcs. reported

rcccntl) ln 2016 Thcrr data showcd thet thc number of mallgnant o\anan cancer

patrents was hrghest rn the agc $oup of 55-6-1 t e 24 2% (SEER Canccr Statrsncs

Revrcw.20l6)

Assocratlon Bcrwccn Estrogcn Rcccplor Ccnc Vanallons and fusl of
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CHAPTER 4 DISCUSSION

Anothcr aspcct of lhc present study was to lnvcstlgate thc assoclatlon of rs2234691

(Pvall) and tsg3l)lgg ()bol) srngte nuclcotrdc polymorphrsms (SNPs) wrlh nsk of

ovaflan cenccr ln Pallslanl populatlon Thls was thc firs( tlmc thal thc assoclallon ol

thcsc SNPs with ovarlan canccr rtsk was lnvcstlgatcd rn any populetlon Prcvlously

no such study was avarlablc that documcnted the assoclatlon of thcse gcncttc

polymorphtsms ofcstrogcn rcccpror alpha wrth rlsk ofovarlan canccr

ln casc olPvzll polymorphrsm, no slgnlficant assoclatlon \ as obscrvcd bcl$ccn thrs

polymorphrsm end rlsk of ovarlan canccr Therc \eas an lnslgnlficant drffercncc ln

hetcrozygous gcnotypc TC (P=O 83) and homozygous v'nanl gcnolyPe CC (P=0 79)

bctwccn cascs and controls Slmllarly an lnslgnlficant changc was obser\cd ln rrsk

allelc 'C bctwccn cascs and conrrols (P=0 79) Funher lnvcsrgatlons wcrc madc and

all assoctation of Puzll polymorphlsm was dctermrncd scparalcl) l,!lth bcnlgn group

and mallgnant Sroup of patlcnts, also benlgn Sroup uas compared \\llh mallgnant

group bu! the rcsults \[ere rnstgnrficant

Srmrlarly. rn casc of ,l6al polymorphlsm' no slgnlficanr assoclatlon \t's obscrvcd

l'hc drfTcrcnce ln the hetcrozygotls gcnotype AC dlslrlbutlon bctu'cen cases and

controls and dtffcrcncc rn the polymorphlc C allcle frcqucncy bctlvecn cases and

controls \l.s rnsrgnlficanl (P=085 and P=099, rcspcctrvcly) The rcsults nerc

rnsrgntficant also whllc comparlng thc gcnotype and allclc frcqucnclcs bct\\een

bcnrgn group and controls, bctwccn mallgnant group and conlrols 
'nd 

bct$een

benrgn group and mallgnant SrouP

Ahhough we drdn t find assoclallon htwcen cslrogen rcceptor alpha gcne lnlron

vaiantsrs2234693andrsg340Tggendrlskofovallancancerlnourpoprrlatlonbutlt

rs obvrous from thc prcvrous studlcs lhat ERo pl'ys a slgntficant rolc tn orartan

carcrnogcncsrs (W illcocks et al , I 983, Pulol et al , 1998' Lt et al ' 2003 ' Ctnat et

a/. 2004, Sun et al 2OO5) Thcrc rs anothcr srnglc nucleolrdc polymorphrsm l9kb

downstrc.m of ESRI gcne rc rs2295190 (C>T) lhat was found to be assocrated

Att*--"t,"" B"t**" E.u"gcn Receplor Gcnc vanallons and Rrsk of

Ovaflan Cencer ln Pakslanl Populallon
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CHAPTER 4 DISCUSSION

wrth nsk of rnvaslvc ovtntn canccr, odds ratio (OR) ol 121 l95o/o confidencc

rntcrval (CI), 1 06-l 44, P=0 0061 (Dohedy et al '2010)

In our population thc hctemzygous gcnotlPe AC of ,tlal Polymorphrsm and

hctcrozygous gcnotype TC ofPrzll polymorPhlsm has bccn reponcd 10 be assocratcd

wrth the flsk of lnfertrtlty (Lllrqat el a|.,2015) Srmrlarly thcsc polymorphlsms havc

also bcen found to bc assoclatcd with ldloPathtc prcmature o!anan farlurc tn Chrncsc

population (Lru e/ d1., 2013) but do not found to be assoclaled wrth the same drseasc

rn Serbian womcn and do not contrlbute to thc gcnellc basls of thc dlscasc (l-l e/ 41 .

2013), suggcst,ng that thc assocratlon of genctlc pol)morphrsms l^rlh a paftrcular

dlseasc or wrth d,ffercnt dlseasas may vary from poPulatlon to populatlon

The frcquency of homozygous polymorphic gcnolyPc GC of rs9340799 SNP has

observed to bc very lcss tn our populahon but nccd funhcr lnvcsllgatlons for

confirmatlon end to dctcrmlne whether thc findrngs arc Sencrallzablc to olher

populatrons

Assoclauon Belwcen Estrogcn Rcccptor Genc Vanatrons and RIsL of
Oranan Canccr rn Pa}Jstanr Populatron
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Conclusion

Thls sludy w.s pcrformcd to achrcvc two m'Jor goals Although we couldn't find

assoctatron bctwccn ERA 93 and ERA 99 srnglc nucleotrde polymorphrsms \rrlh

rrsk ofovanan cancer ln our popullllon, posslblc rcason for whtch could bc small

sample srzc but wc succcssfully cvaluatc frcquency and pattems of overlan canccr

rn our populahon Our rcsults arc suggesting that scrous epllhcllal tumors arc lhc

most frequcnt occufilng tumors tn Pakistanl populatlon' lhereforc assesslnB

association spccrfically wrth thcm mlghl bc srgnlllcant fhc reason for the

dcgiadation of largc nurhbcr of samplcs could bc thc sampte slorage condtttons ln

thc rcposrtortes of thc hlstopathology dcpanmcnts of the respcctrve hospltals as

FFPE ttssuc samplcs nccd to bc storcd al rcl'hve lo\i tempcraturc bul ln thc

rcposrlortcs thcy were storcd at room temperaturc' mrghl rcsultcd rnto an lncrcasc

numbcr of sempk dcgrtdatlon

Future Prospccts

> Associatron of ERA

subtypcs of ovanan

rnvcntron of targctcd

i Erprcssron anallsts

canccr tn ordcr to

ncgatrve subtypcs

93 and ERA 99 wrth cach of thc partrcular hrstologrc

canccr can bc cvaluetcd whrch mrght lead to an

thcr.py agtrnst any partrcular subtypc

of ERq can bc done ln drffercnt subtypcs of ovarlan

dctcrmrnc thc estrogcn rcceptor alphr Posltl!e and

Ovanan Canccr ln Paklstanl Populatlon
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