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Aadial)

daiiall GUajudl eV i e ST QU (e sad GUayadl g5l ST e Breast Cancer il glaj ax
el 8 ST I Joat) Al o3a adifis cpgilin DA 3l 120 JS0 50n ) 3lhel i (i pall canay callall Jom Ui
e Alae allall Joa e lustll G il gl linse ST e il Gl jas 223 130 . (McGuire et al., 2015)ilasiaall (s
2020 ale DU 3l 685000 Ayl (iapal) 1ags Aasall il gl ae 4l 3 (WU and Chu, 2021) ¢layll ¢ 153l 4,
. (Wilkinson and Gathani, 2022)

Coglii dpmg e Db (J3al) Aaugiall 5 dmidid) Joall & il o ge dealill cilagll 5 cllay) S
Aadipe Joall Gd3kadl a8 o ol Jame diay 3 Al e Clsins 5z 3ladl 08 o Bl Jama & Jsall G S
3o sl e Ladl a5 digll e JS 3 %40 5 %66 Ll oda 225 Y G« %90 (e S ) Jaal
O el sl o3 Caad S5 il 5 L e JS (8 sl 13 s e bl e el i
daaa) Glilas) ol (e a2l e .(DeSantis et al., 2015) Ly il S ehaall Gigin B ale Cpeadd) o
el sl Jaee (28ai) 3 olan lagy ) 5 1980 ale die sl oy 2Me Jlae b Jawe 38 € Loai clllia (o )
daiin b 5 apaiall Gl lild 4 Jas b ae A5lie Jaal) dadiye Al 62020 ale 8 /40 diiy Gyl 13
5 e AY) Lphall Gladlally e lasY) z3all dahall (e e lainly Jladl) Z3all 5 (apall Saall CalSU oy panl)
.(Sung et al., 2021; Ntekim et al., 2022) 4wl Jsall 8 Silea Gpuad Gty lgage J¥) ) L

oaadll Pla aie Gaill Sy el B caeliall glailly clilagad) 4y seud @l GUaje (e iy
o (Say Lays ey Lad JS sylasd) (e oyl Jlsdiall AL@VU il LA a5 Ledie il gl dhasy ¢ iy )
13 (Lilae) Bk Loy apoll ey 5 ciandl Al il PUA e S o) Adglle e AESS 4 i) PIA (1
amal)l Ja1a samy b ) oLEy) e 5adl L o Aaad) dasl) g2 5 sl e 5ol oLDA el
. (Salzman et al., 2019; Prusty et al., 2020; Afzal et al., 2022)

el (e Ul ) Caag Clagliinl skl pada ) daslally dagall Hsal) o i) Glaje Glise a5 22y
oo @il dgaled) Eisanll cillail o dia L (Xia et al., 2022) cllall adli (e 2l Jled zOle e Gyl Gl
g pill Jaisall sl e el Jsn luhydll ey iS5 ale 100 o ST Jd il ol (laye Slise
Jsaill Cigan day oyl anil) @3 B Ll 5 Glapall uall oo clS 13 Lag Al ud) AalV) aca 2854
8 g asay e sl b 3 ludY) 8 LLadl ghihaa) Jainall g il (amy a3 28 0 Glld a5 ol
) o) o ilig il o3 cilS o laghae Jsbdll iy 5 ool danl 8 Lidl) AV 5 sameall AV e
(Afzal et al., 2022, Lawson et al., 2018) . syl culas) 8 4 Laa ()65 Lagy 5l (sl (U yud
sl g yuil) 538 e
Mouse mammary tumor virus (MMTV) lall & gaill ays (ag 8 =

G MMTV g i
Order: Ortervirales
Family: Retroviridae
Genus: Betaretrovirus
Species: Mouse mammary tumor virus (MMTV) (Lefkowitz et al., 2018)
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el 4381 lile 50 e SSI Mo Ayl @il ilillaye Gand iluasall ) T (MMTV) Ul o o)y (g an
& (MMTV) Sl ) 6 ays syt dgued Sl Judud 30a3 5 98 5 Apynsally 4iall il ol gl A5y
. (Lawson and Glenn, 2022) oLy sa dadiall gaill et
Sl (s Jal) germ line Ll s ball Pla e 5 (el Jal) Ll ol e (MMTV) Gaspd Jiy
bl s (I geadll oY) gyl ) Uy Uaine o6 8 MMTV-liKe Gy of (I as D31 d5ms 00 )
2l il & MMTV-lIKe oyl Dbl (e Liaitiall cilygiaal) e ol Ay saal @y 5 Jliadl am Jhle
eV 1s I Cannsy Lo 138 5 A0S Alay) 5 A0S Ayl il aey 38 3) (PCR) 1 daall e il (e Slad 43500
oy lie A MMTV-like )l s a)5 o iy 40il) (ENV) oos il G cilin Jules 323 20 28 @y o
cosill Gl Judis 3083 503 dguldll (PCR) 1) 408 b chendind dlsn 11 e A 522 DA e il
< ((Zammarchi et al., 2006; Mazzanti et al., 2011; Fekete et al., 2023) il A & MMTV-like
G AL Sl i GLEKY) 1as ST dpgdal) ol il 3 DLl oda (et 3gay 0l JS  Cilas
Lsil b sasmse il MMTV-liKe Sl i ays (usis Agadll cilial) edlbis o cldy (PCR) g s
s MMTV-like Sl (g5 ays (s andy gyl JalSl) agiall agms coluhall sda il WS (gl Glajy DA
Gl & MMTV g 799-91 dus ) deay lglin elal 3y gyl il (llape cilie e %70
sl Gans 8 S <G Lgie el 2 Wit 5 gp52 MMTV s of ces 3 5 (Melana et al., 2007)
L8l pe a4l dagl Wl MMTV 5 3l Gl e (adaad) 2llall o s MMTV Gugpudl dulagy) (530
sy Sl z s 5 il sda o Wl alinll 13 ,eday 5 ¢ (Collaborative Group, 2012) Ll MMTV s se
Apdadl il Al pamy b lalie D W o) 258 5 Apd) bl 3 MMTV 2 ddagyall dslall ol o
.(Lawson et al., 2018)
MMTYV Transmission édl N MMTV il a5 a9 ugmd JELI 5,k

3sa5 adi LS ((Johal et al., 2011) laghall Gilecaydd) e Culs 3 MMTV 25a5 cluhall ey
sl Culs 8 odsmy ae Alhe LA €I Ly i) GUajes Ll Laje JSYI elall Cuda B Gl
538 3gay Jaw 3 (glud¥) lad 8 Sl o gyl i agay e aiSH 2 WS o(Nartey et al., 2014) Gl
A Ol clbad) sl (e 757 5 Guedall il (e 711 copmadall JULY! (e 727 Gl 3 clial)
A as Gy e Db ¢ pdl G gl JERY Al osS 8 Gl ol ) iy 135 ((Mazzanti et al., 2015)
oy SO el of 5 «(Hsu et al., 2010) Lkdll 5 DS e S & MMTV gy Glia aa 5 pand &
oailadl) (s Gy ) dila) «lAY) s Ja b g Djlie Conuall laia gaill (jlapesy LD dimje (S (DI
o3 5 (Nguyen et al.,2018) il s il GUaps € aa ) 4l GOSN 8 o) Ay Apmpally daaglsudl)
O Glad Aaidgy )l ) SN e MMTV (g b Sl alSal J) i ealaadul)
el 5 Bl ALl LAY Lila) o Sl 5 a9 (ug b B8

Cilas LS cdyglal) dehall b Ayl o) DA dla) e 508l MMTV Sl 8 gl ay5 (agpd seli)
Lladl LAl a5 pada Jlsde JS& Qe asia mleil o Y

.(Sung etal., 2021, Konstantoulas and Indik, 2015)

e oy (& deal e (A asnad) L (6 (g8 asiall (O 58 s usnd asis el e

MMTV ) 55 ays cusod asin zlaxih OF ¥ cighill eha (e oad 5 dm)la gste Gupan ) el 14 5 Dl Jual
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Gl duhy 5 bl (8 ibadle G Lal dgliie Byseamy g Baxie pdlse (A 5 Adlsde lee (il asind) (e
I cilin Bllid (A 3 3sas ot (B Glajs Oplian sdy Aige Gsdan 215 Yy Y e BsSa Alile o
s ooah BNV Sl Julosh e 7198 Aty iyl LS DA Aila) 2l (e 33 ald) (gl by cilie b €NV
. (Etkind et al., 2008) g5l JMA (3o (a5 8 JEY Aty a3 Aagitll o2 LApmaall il 3 dsasall ) o
Pl 8 Glayw (B MMTV W 05 a9 Gussd S (e apsll Elaal bl

Ol YY) (Retrovirus cilugys Jie € 0S5 Alsaie je Clug il (e 2ny Sl 685 o)y Gugyd e a2l e
Apleall WIS Jysas o 508 Sl 55 )y g e o e ) clisind) o cadl dad) A
Elaal & MMTV Sl o ays G b oy 8 Al Gl o @lld ae dpllage 080 ) gyl oill eyl
Caagll il asiall b lal) oo o)y gyl (gasil) malall zlaxi) Cjelal colaill o VI cdazly e clly Lo Uyl
Fibroblast growth 5 Wingless-related integration site Jie ) duaysll cliall e ST aals e il
. (Lawson et al., 2018) ohll 4, 3 alyg¥) skaiy 3dagiyal) factors
:Jalsl) aghiad) b

casiall el Judes (DA (e gl @l Glayes 8 MMTV ) (65 ays s Ay 2 e a2l e
oo due 800 (e ST G e 3 ik & MMTV )l i o)y (s <Oalis aaas oY) (Tang et al.,2013)
s ool el 4ns agiall Glel ) 5 JelSH agiad) Jodus e Bguin SSTPCR o) 1 ey 138 5 ) s
Obill gl gl bl pus il ae Milatia S Ay} Gl GUaypes (0 £99-84 Aty Jie Al s MMTV Ll o
.(Vinner etal.,2015) MMTV
795-85 I dusi Aoty MMTV ) cilisgyd 40is & s MMTV-liKe s b Gligia gil) (laje WA a5
(bl dall ool el iy o 8 Ly Ailaia MMTV st b 2ol #2155 aae s calial) Judus oS 5
. (Lawson and Glenn, 2022) jéll sal sl (lajus Glas) 3 MMTV Gugys by aexi A5Y) s

Human papillomavirus (HPV) @&l adal) aygll (g b
e Gl 2 «ldSDNA  asin SOl sl Papillomaviridae  :able I HPV sy ey
il e Clilhpe mien B cuu o Gewy sphall e HPVgal alall gl (ag
.(Shukla et al., 2009) sl Glajs clan) G ys0 4l sS 8 HPV of ) uis A0 cjels 5588 cliad) 3
Slos difde Aple Gleseas 4 335 18 (16 gl Ju sshall Ale HPV glsl aaan S
& HPV 50 aaas ) bl (e aaall cms WS .(Sigaroodi et al., 2012; Ren et al., 2019) auls GUas
lsatl) cgmygyil) chaniall AShaall A Spal saniall LYl (e IS Gl ddlite AlSa Cilesana b gl i) ()l pus
LS5 bl el Sy el elnall cllind ¢l cdgiad) LsS Ll ¢mal) (Ll elibnd ¢lllay) ¢ yaal
Slubal) Leiled A Jsall (& s GUaps (3 HPV g b L) s ol By ccajially o 0¥ clyygas ¢ hal)
Jgag Aulyy el o(Lawson et al., 2015) sasidl iyl 8 Ll a1 786.2 ) clusdl 4 /4.4 o (1
«(Chen et al., 2009) (sl Lpnplall das¥) b odgas o JST oaill Aty daasd) Jd 5yshaal) e HPV ug )y
A Auhy @S 5 Al gl 3yslaall Lpdall (i) Aol 3 HPV (ugy GlES) axe (i) duhy @)Sd Laiy
Cllbaadll ¢l (s 2o asyll Gie Glayus 5 g2l Glajys (e S (8 g5l i e HPV gyt Jye
.( Lawson et al., 2018)
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Human papillomavirus Transmission (ug il Juai)
Al clie n ale Jual gy (gt Cua 5 dgaal @il Al Glaye & HPV Js) ol o
lely (omiad) Jiai¥) ol AN a8 PR e q I HPV (s ae (g5l Jial Jpan Seall a5 gl
epiiall ¢lapll aall WA 8 HPV a5a5 Jaasl WS ((Gupta et al., 2021) gstaalll Sleall sf aall 1 gyl Qi)
ol e 222k slimel N HPV ugyd il U sy 13 a5 o9 0 Joad daty 5 55 S oy s pally
» 5 «(Wang et al., 2015) lalll Gyl ge HPV (s iy (gsaal) JU&l 15350 uil 585 .(Chen et al., 2009)
3sag onb Miaa Al 4 5 (D'Souza et al., 2009) il Glajs Vs 8 gl JEY Jaise iyl L
ddhise Al Gyhay HPV (s Jlil 400l ) el 138 5 cauayl) JULY) agd Ley 53] aldl jaen 8 HPV (g
. (Budukh et al., 2018) sl Jla¥) ye
aall Gie Glajw 5 gl Glajn clbladl clall & (16 gaill) gl (uss (0 HPV Qg b Judid apaas o
s gl Ll i) PR e gl ) S Al dahid) e HPV Gagys JEs) dglSal I sl 1ag
.(Lawson et al., 2018) aleain) 5 Juiey)
Epstein -Barr virus (EBV) )L (plid) gy —
) (EBV) s (o
Order: Herpesvirales
Family: Herpesviridae

Genus: Lymphocryptovirus
Species: Human gammaherpesvirus 4

Human herpesvirus 4 (HHV-4) anly Lyl Capny
(Davison et al., 2009)
Glha) (& )90 EBV Guspadl 5 lall gae Ala) paind 5 L) alladl (8 Gl s EBV Guspd vy
s epithelial cell cancers 4kl WAl Uayws Hodgkin lymphoma s Burkitt's aslaalll sarll ol e
& i EBV (g b (552 oY L 5 .(Wei et al.,1997) Nasopharyngeal carcinoma (éﬁy\ aseld) ol yus
=it o) s @A Lal e (@il Glape Elaa) o sdias EBV (g e of dainall e b L ol JS
P Gop il (590l die ase gl Gl Lbadll 581 (S5 gll) ) ddaball Asje Pla EBV aladl dlayudl)
WA Jie il delse ge EBV (uspd oslaiy gy 5 (Yasui et al., 2001) 3l ikl (s 8 5l delin)l) 55
laxind Ll Al dd el Gile ganal) (jaa ) cherbal snuff 5 Burkitt lymphoma  4slialll asad) layu Al 3
Geall s 4 Jlll s LS Nasopharyngeal Carcinoma — aseldls <ol glaje dladl
-(Lawson et al., 2001)

s 8135 A8l Gl clilags (e Wty asalilly i) il sl (8 HPV ag b iy (93] Zea 0

Nasopharyngeal Carcinoma asldls o) oy cilaal & EBV ssyds HPV gy o ila 3sas
QLS s Al Glayus EBV (usyd g bliyV) sy e 1paas 5<Y1 Qi 2y 5 .(Mirzamani et al., 2006)
oad O ADL Led 3 Al 27 e FS) o3 ays 8 V) 1 5 i) lilage 4 EBV Gugpd Gl
omd Gade) gaa BBV @lia Julis aaat 5 il 4 (PCR) ) 4 Led cadie) gl glays 5 EBV
In Situ 2z gall aagdll @l 5 (IHC) Immunohistochemistry  Zue Ll dpapndll sl e (g a) @l

e 8 slaa¥) sluill gl dnasl 3 EBV a5a5 e <aiSH S ol Qilialls il s (ISH) hybridization
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Olayd) e 5a 723 & EBV (uspd asas oo i€l 5 g al dulpn s« (Hu et al., 2016) syl e sans
dsas 3 EBV U alad) 19G a5a5 ) 4ilay L ((Kalkan et al., 2005) dsudall Gliall (00 735 8 SIS
Gblal Gluhall (e Jaas ol Gl ((Al-Hamadany and Abdullah, 2013) 4glall deliall Gialyely ubadll )
3sas e abldl) Jdall PCR 4y e sadieall diiall cluhall a2 ol QS (gl Uayu & EBV )50 Jss dakild
JEl s 8 5 (Gl sl cula 3 EBV s o i€l 5 ai el ae olayadl DAY 3 EBV
Gl Gob e sl oahal) BN el WA Clai o ) claga Gaiadl Luw Zalll AN ) EBV s
35 3 Aglelall LDAY 8 aie dyslaalll LDATL Gl Lod Caliss EBVS U ik jusdd) V) o) YV EBV g il

(Wei etal., 1997) oY) culilayully agaldly Call) laye )

Bovine leukemia virus (BLV) J&Y) LasSsl (ugpd -

i (BLV) s ot
Class: Revtraviricetes
Order: Ortervirales
Family: Retroviridae
Genus: Deltaretrovirus
Species: Bovine leukemia virus (Willems et al., 2000)

BLV (g aalsi chag¥) @dlly Luls Loyl ebal (mmy 0S¥l (8 Ll BLV (Gupd cua
G ol oSedl e s sl Apldall WAl Akl WA G e JSG sl b
.(Hausen zur and de Villiers, 2015) sl

O Lagiie Jn 3 bsidlS dadls e Buehring Jé oo Jaall 1aa 3 Jeall Ty (V] 13a e Ui
OsSe 3EY) Cuay G (BLV) Guspd o) cngiil 5 colud¥) agle iaiy o3 calall i)l jaadll 4 )
Sl e (BLV) G s cculall Gl oo glad¥) () Joay 4358 (gl ) llapus sl Slaina Taiiya
We 5 sl Gk e dsaadl ) Y o allil @i 8 5 Gl jadl e Slag il 2al 2 5 sl (g 3)0])
O latie Blgin) cundy o cSaall gab 18 bl Ay oo lebe Y 5 Bus Aaay aial ladll JEYT 58 L
.(Buehring et al.,2007) il LV (sl 138 Jpmss 12 fsshaall je gl aalll ol ) e

il Glilgall e ael) 5 dapdall 8 el 5 aled) Jie il e ddlis )l (BLV) sy cana
Gyl LA, dpdll WA e 5 4lall gl 8 WIAN (e dilide gl (BLV) canay WS ccilpdill Qi)
Ll el (B Aaghll 8 Y 4l Ayl DA (BLV) e ey WS (gAY
WA Laid el 5 WA e dael) Caaginy o (Saall (e (BLV) syl of ) i 135 «(Buehring et al., 2007)
sbias Llual aglsms 8 osleny Sl lu zld dakie & il 06 739 of Buehring du cadl sy ol
Cpdi Byl 213 e Ay & s -(Buehring et al., 2014) (BLV) ugnil pgans e yige 1ay (BLV) g il
A daaal & 5 gl ey llad) cluall e 759 3 il dawsl 8 (BLV) Gusydl gasill paelall 3say DA
.(Lawson et al., 2018) (:lw <y b (53l (jUapn Ll Guiajes S oLl (e 729 1
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) 8 Uaymg BLVS (i Adlal

Lswe Oncogenic Retrovirus dduadl 443 DNA 7z La¥) e 306l clagdll aal (BLV) (g 2a
BLV 5 st Leliddl cluesll 3 PCR I 46 lagda) 5 Buehring caueasin) 2014 ale b clall (530 (g50])
BLV J ¢l asa5 \saii€) 5 (Buehring et al., 2014) 4S3aY) sasiall ¥l 8 e luall gl gail) clilayus b
e U8 b eluill gl il lillaye 3 BLV cllas) cllg cpall @l die 5 ool clilhye clie o /44 b
& BLV a5a5 e i)l 5 LS . (Buehring et al., 2017; Schwingel et al., 2019 )Jhls e slsS ¢y V)
BLV sl 4 W ey of cSar 138 5 il lajus cliladll je sl a3 Gl (e 738 3 sliandl ool i€
-(Khalilian et al., 2019; Buehring et al., 2019) Ll

Gbivall bl il il Gllaye 4 BLV Gugyd 2y oo IS &y Al gA) A e
e il Glaye & BLV gl adll oy usyd s e aSBI o Y) ((Zhang et al., 2016) wluysY)
J43.4 sy o35 Gl Glladl 2 BLV asa Galig) ) cplal all cluball e el e 2l ela il
O el MY ey s caseal) il Al clbladll b Gl 5 cladud) cludl) 8 724 Ly sagns a4 lia
Cladinall @l 8 525lal) A 5 clalall ) any dpbal) (358 asin 3 i) ) Uy Ll i Alassall 5aL50
& BLV (ugy a5 A @aadl cluhyal) gaal il @l LS o el 32) il gaalls calall Jslis dianaiall
il (e 796 3 BLV (uyd 35as GLEK) (e Slimb ¢(3laliall el o sapmsall EY) (50 790 o ST (ula
.(Delarmelina et al.,2020) syhauall dc sane (paa /59 A osmss A3jlie cigylall (ol

Human cytomegalovirus (HCMV) -

i (HCMV) (ugd ity
Class: Herviviricetes
Order: Herpesvirales
Family: Herpesviridae
Genus: Cytomegalovirus
Species: Human betaherpesvirus 5 (Ryan and Ray , 2004)

dSDNA (s s Human herpesvirus 5 (HHV-5) (gxédl (el anls Lead (HCMV) g (o
b Al Lyl claal e 8yl gyl calladl o lail ppea 8 Gaadld) 52l 790 ) ol dpst Jusad L) s
sl Jsaiy (HCMV) syt WAL 4051 dLaY) Eisaa axy L (Ljungman et al., 2010) WA g sl (e apaal)
(HCMV) Gussi ool sy helio cpladiall al dals 400 Llay) Giany 5 adalis a3 o5 ol<Y el )
el Bie Gpb ge Laly 88 auad) Bilss Gk 0o Guaall 132 (el Juans 131 cclally haY1s lalll Pla (g
S dalall Y e Jiy IS liae ) Ja Al Aaball GV caal) i cllee ¢ aiall JLai¥) Y o L
dsag G @luhall @lil 5 ((Abbas and  Zaman, 2019; Richardson et al., 2020) daiall je cpiall
Gyl (s (307290 3 (HOMV) Gospsh 355 daes LS 3 Saall (380 (gl pee e (30 790 (30 ST 3 (g
slaa¥) sl il A 8 (HCMV) a5y coluhall il Jilially ¢ gyl cllad
.(Taher et al., 2014; El Shazly et al., 2018; Richardson et al., 2020)

dsai Jgan Ao 3l Jilal) spng Cuns € IS 5 oyt @ lajed) &lasl & (HCMV) s a0l )
Apad) DAY Jisas e 5pali (85 A asd 5 8 ) (HCMV) @D alise o) 5 (HCMV) e aali s
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Aledall LAY e el Gyl (goanl) () 4Dy 5 Kumar duh ity 5 dglaye WA ) 40l de)jall b Lyl
Wi & Yai &laal DB-HCMV iDL, (HMECs) Human Mammary Epithelial Cells (il il
.(Kumar et al., 2018) HMECs

& HCMV 1 (IE1) immediate-early proteins-1 1 Suall oiignll 2sas e (@A) by caiS LS
O S asms oal by cuy g 4 L(Harkins et al., 2010) cbbadll ge (797) ) aill dy)ledall LA
Ot LS e 73 AL 5 i) pail) ey clie WA gaea 3 (HCMV) Gugpil 3L 5 5,0l culisig yl)
Aa¥l Gsine o gsine Bl asms ) ALY bl lelad ) Gl puas b ans il (gssil) (aalall dsas
la¥l sgine G Bl 138 Jie dms Jany ol a3 ¢ Sl i) sy LlaYls CMV sl 19G 5aladl)
. (Cox et al., 2010) i) jUays Slladl s EBV (usydl 1gG 3aladll

Simian Virus 40 (SV40) —

t) (SVA0) g i) i
Order: Sepolyvirales
Family: Polyomaviridae
Genus: Betapolyomavirus
Species: Macaca mulatta polyomavirus 1
Virus: Simian virus 40  (Calvignac-Spencer et al., 2016)

osall 138 sy BK (BKPYV) 5 JC (JCPYV) il (sal Ayl asVG Tadig Ualiy) lilall 038 andd Jai)
e Adlide £ 193 (grelaall Taaill & Jigad Glaal PIa e @AY Gajlsilly Siwaled) (8 ahs¥) (e dilida g gl Slaaly
-(Rotondo et al., 2019) Akl 435 LAY iy 4 Loy WA
5 skl JULY) Jl lalil P ge Ddl gedle ) Uadll ogllac) & 8 Gyl 138 o) JSAL uaal) (e
Olayed) (ge il g 15l Clan) 8 (SVA0) Gusph Jo)si das cpall @l 3ia 5 <1963 =1955 ale G L caglac | 3
die 54 e Cual Ay s sl A o Laall Gl Jie Alganl) oz Shailly Dyl gl 8 Luspas Lesld) 5
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A review: Viruses and their Relation with Breast Cancer
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ABSTRACT

Breast cancer is a complex disease with various contributing factors. Recent research has
explored the potential involvement of viruses in their development. While Mouse mammary tumor
virus (MMTYV) has been shown to induce cancerous tumors in mice, the link between viruses such
as Human papillomavirus (HPV), Epstein-Barr virus (EBV), and Bovine leukemia virus (BLV) and
breast cancer in humans remains uncertain. Although HPV has been identified as a causative agent
for cervical and oropharyngeal cancer and is considered a risk factor for breast cancer, the evidence
supporting it as the primary cause is insufficient. The connection between MMTYV and breast cancer
is inconclusive, as the prevalence of MMTYV is higher in Western females compared to Asian
women. Similarly, the proposed pathway for EBV in breast cancer development lacks consistency.
The possibility of BLV transmission from cows to humans does not provide conclusive evidence of
its role in human breast cancer due to variations in geographical distribution. Despite significant
efforts to investigate the relationship between viruses and breast cancer, studies have failed to
establish definitive evidence of viruses as the sole cause. The precise role of these viruses remains
unclear. It is uncertain whether they act as primary causative agents, contribute indirectly to the
development of breast cancer, or merely invade cancerous tissue after the cellular transformation
has occurred. Consequently, implementing preventive measures to control viral infections may help
reduce the reported cases of breast cancer, but further research is necessary to fully comprehend the
role of viruses in the disease.
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