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Fig 1) Evaluation of the quantity and purity of DNA extracted from the paraffin tissues of the bladder with the
nanodrop device
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Fig 2) Agarose gel electrophoresis of PCR products from betaglobin gene
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Fig 3) Electrophoresis of the products of the second round of PCR assay in order to detect EBV genome. Electropho-
resis on 2% agarose gel. L: 100bp DNA ladder (first well), N: negative control, P: positive control, PCR products of
patient samples (sample number 8 with specific band = 230bp).

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

VRN OLT 5 g0 /¥ o slad /2ty 5 Sy Il

el pamen (P=2 1Y) 43 S plalis adsad )
548l Gb s cgr BBV e w5a X
s KXB816857 _liws ojlei L Lol Jig
Loamlie 3l de 5 cod 05 SOL s KX816858
gt SaSgkd S ey 5 e s IS
G s Sl a b bdlspl S 4 S

(F JS8) Al e L

99

60

KX818858.1 Human gammaherpesvirus 4 isclateBushehr

LEBV s B 5l €sad WA &Sl 51
55 X S I3 ey p 3,4 Nested PCR ol
EBV 55 baises 5l (Ae)s Y/4) 5,50 Vool
bl (Ao A27Y) 5508 WE 5 s S Ll
SN i ¥ SE sy ie BBV 5
O A e LIS 1 pss al> e PCR Jsa>s
<=LS@J“.»EBV s «J S Wgel 3y5e Y0

o4 ABB850654.1 (Human herpesvirus 4)
AJ507799.2 (Human herpesvirus 4 strain B95.8)
— GU475455.1 (Human herpesvirus 4)

KX816857.1 Human gammaherpesvirus 4 isolate Bushehr

LN827548.2 (Human herpesvirus 4 strain P3HR1)

99 LN831023.1 (Human herpesvirus 4)
7 |

6 NC 009334.1:96492-98417 (Human herpesvirus 4 type 2)

—y
0.005

sl J5 5 EBNA-1 05 sas 105 5 s oLl Neighbor-joining 5, L MEGA-10 i3 5 g S5 s e, (F IS
A3l s EBV s sV il Kl s b alonl . lis b JIs 5 e Okl 53 Gaw 018) ailis Ol o L 5l el

Fi%4) Phylogenic tree drawing by MEGA-10 software with Neighbor-joining method based on nucleotide sequence
of EBNA-1 gene isolated from bladder cancer tissue (green circle) in Bushehr province and reference sequences. Bu-
shehr isolates indicate EBV type 1.

e ))}A\/)'\ (M)J/\a/\/) ))f?.}\.l.xjw
Ot Solsbme Ul Bl a4 P=2/0F L Ly Sie
b oo cie EBV 40 5 ale Ol o & M i
b)l)ﬂ)‘.)uﬂ)ba\//\)b))ﬂ\/)lb))ﬂfJ\Jdt.?b\JuuL:u
2l & S S 35 el ed 4 b s EBV
S Sl 1y Aoy i b Olil gla el
» EBV gas JUlb o oblae Sl bl

(P=/AD) il 3 g 5 Olial il (gladkios

a0 V3l (Mo Vor) €403 V) L5 Stage Ta-T1

adlas 31 el Cosas (gLl =B Y dsd
EBV s,5 5505 b 5l dle O o Sla s s
(o S8 4 |, nested-PCR ¢ ga31 51 eslizad L
s e Ghales 4 g Al e e Ol ed
& by PCR Oyl 55 e €503 e o iy
oS o sl b Jle VeVa 5 Jle #0-5 ol
Sl o d Coie Lgad V31 (o3 YA/P) dsad Y
Solstne LU, 5l i 51 p=2/8F @ ar s b Js
Odd Cade Olsae 5 (Oslews cpw L) Sl o s

.J)UJ ))9.-} EBV C.,.:)JLO

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

\‘W/ﬁbb&ﬂéuﬁﬁj.:)\e%|w}ﬁ}Jﬂf@\.ﬂu bl,&u}d’b’-,ﬂb

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

gr 3 (s YYA) sl ¥ sl 5 o 3y pde b 0L mls el al b le (e
& <.l papillary neoplasm of low malignant SISl cilise Il Ol Slbes g bl Lo
Azl 1y Gl i b § sl 4 culd Libs EBV Cisie gl Sl L dle jses
S 5 Solew LS &S s e OliS P=0/Af (P=2f1)
Golstrs bl Lli)l EBV L 5l 4l O3 o3 FY/A sl S cictio 4503 V5l 45503 ¥ 3ldaS

3,10 5 5 Low gade papillary carcinoma . S sl ls 55

Jq.-’i-‘,gf)\;.:‘)bPCRQyJ]LJEBV wjﬁ}bf}ﬁj‘dbb\bﬂﬂﬁhd}édb}‘ a-\ﬁig;.a.\e";)hi@u(" J_,.b

4 Yo Oyl IS sl

20 PCR mls U O )low slias e PCR s b Ol leg sldas
e 2B L Ol sl - @B b obles sl o) () Ge Ol

P-value

\V¥ (7. 48/1) (/) EBV DNA v (/. ¥/4) :(/) EBV DNA A
s sbey S
(Jw)
7 (L AOIY) \ (LVET) v (LY/A) AERY
V55 VO (L V) c (L) \O (L ANY) Ye-¥4
0 (/. AV/A) AR Y5 (/. YO/Y) 0+-08
¥ (1. 40/%) Y (L¥Y) INVARTEY) F1-5q
TV (/. 4%/4) Y (0 T4 (/. YV/0) Ve-vq
YA (1.48/%) \(LYE) Y4 (/.\#) 2A:
/0¥ VY'Y (1 40/V) 7 (LX) \YA (L VEIY) 3,
Y (L AVHY) VYY) Y (1 YY/A) O3
g
04 (/. aY/V) £ (L 5/%) $Y (1 YY/A) s
AANCVAARED] c (L) ARRVE22D) 2!
V0 (/. AY/A) V(L 51Y) \$ (/. AIA) Slss
Y& (LN CNVAED AL VAL AD) ol 2
CYVATE) () 4 0) ]
YY) A ¥ (AN oISl
/D Y\ (/. 40/0) AT YY (L AY/Y) T
YN CNVAD Y (AN Sk
(V) V) 4 (o) =3
Y (N sl Y () O
YN C (L) Y (LAY ol
¥ (LAY \NCAD) 0 (/. YIN) s
INVAEED) VD) ISV o5l
\RVAEED) CNVAED) \RVARY9) o~
Y s305 Ay
V04 (7. 40/7) V(YY) \ZAVANNY Ta-T1 stage
VO (L V) c (L) 0 (1. AY) T2-T3 stage
BTN ST
F (L) ) £ (LYY Laskol JUW s 5
I s s5
04 (/. 40/Y) ¥ (/. ¥/IA) £Y (L YE/) b b el
VA b
50 (1 40/5) RATS) A CLYVIS) Il b
b e Lot
5 (/. aV/A) WAL AL s Lo

VL. bk 6;3"'4‘-'

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

Yyvf /4.'»\.".4 blb,« Lsugr“‘;}:f}’)‘f u;.i.;‘ TUIRI J}ﬁ_}a d_l..»l:..:

O Ken 9 S5 2l

o35 Sladised Sl oy T o izmes Loy L
A5 L EBV sy o S

Ol 3L 53 EBV s s owsp OL s
Ol OF 3123 8 g Jia 4 53 5l i 4l
oons Lisis 5wl Obyw i LU OpSU
SR on s sl Dl 3 L 2l
ol ot Slllee (S s aSsba ol an §
5Y0) VL T ot 3 (Fp 35 (00 50F)
Ksgas SIS LEBV s s 5l (Y2

Sheslinad b Ukl Lpis s OLKes 5 KSLE
3l 650 YO s |, EBV s,y PCR (St
EBV sr5 p55 & Losad o) p ailie O,
st Gl @il 3 (o3 YF) 653 VY s
S8l ek 3l S s S 3 A el
5 0wl el BBV s s J sl
oS L5 s OSes 5 (Kim) oS (lesllas
3 s Opmlpd e ST eolid L o
S 3L 50 VY s |, EBV s 5 PCR
p55 4 Laged () p Gl e CIL A S
Sladisai 5l Ao 3 FIA 53V LSS EBV g s
S S 53 S Jb s dd el jasis S
A CSLEBV s s Sl e Sl ek el
L 8 amd Sishe Gl Ao 4 e L Oldies
S S Ol e s Ldiee Llg s EBV &S
0555 3l ol et 3w Lo andllan s (YY) LEL andls
sl Sl 0w il s EBV s
S BBV sy 055 s romes k3 S
5 oS anlllae Lilos S sl OLE Lo adllas s ol
O3 5wl elaly s ) bSO
s EBNA-3B ([EBNA-3A (EBNA-2 iy
Lol b3 55« EBV .y, EBNA-SC

&

—=
e 5 s 50 mld Ol e wilie Ol
JS s Vs wilie Db s mle Ol
Ar ¥ Ol ss 8 agh e L b e
Slald sl s 55 (V) cd 0L J,JGLJ:
Al VIV Ols e sy ede Okl s als Ol
Sy 00 oode GL;» 530St e 0L JSC_L:
@odais Jolge ailis pa s 4 Ol gla, pSU S
Sao b wled (il Cde SV b Jlaanal diles
Rl e L LS, s plend
bt e Olel i sle s s Grio SLS 5
3P Cledd S5 s ns 5 2L SL lacdsie
by 5 SS,p o) 3 EBV 5 (Y
Vil poman ol o wslid S0, 550
S ol 53 O )5S Ol EBV s 5
OS5 oS sl feli (6 K0
S0 3 Sledrs (58 L ald oz L) o)
AUl ol oy 4 S .(YF 510VY) Wil o S 5
S ol (Bl Sy ol s EBV g
53,08 ey 58 e el b 51 Jlsl Jlaxsd
Sl Solme ble mhaw 4wl (Soo5
2 e Il (Sen BBV s Jls
S ol andlas s () wsb axily &l S
Sl daly Gamier josar 53 Ol s
Gloesl il o slke 0w L EBV s s
S cmsns 55 e e JsShe
Wlis Ol s & Ve Slo VAV 4 by e 3150 3L
anllas 3 .25 S pll Sl e b 503 T sliaS
(A3 Y/4) 3550 V osldes (Gl o 503 VAN 5l L

(105 45/1) 3,50 W 5 =2 EBV DNA L 5|

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

YY0 /s Oy gla g 50 52 S ) s 29 FN s lelis

O Ken 9 S5 2l

SUSLL lasdlae s 00) s)ls 35w sl
slaws 53 0Ly 5 4aS s 0L, Kes 5 (Panagiotakis)
Yos Sl oS 4 by 6lie g 4503 T
oons (S 08 Wl S8l g e
Glase 53 (doys 00) W pd EBV
1 (Ao VW) s 23 sy s Sl o
JiS 055 55 b oaadlae s S M s ol
ol adlas 3 () s S slubs EBV os 05
Gaes YA 5l S W S sdalie OLSaa 5 (Abe)
oars 4 (hoys S8V) S50 Y8 £l Ol
dles adlas pl 5 cpieen Lsg o3l EBV
osns IS ladised ) el 5o b aslles

[(Y0) 45 Lkt EBV
ol el o3 edd el A3 Olalllas b aslie s
Lo asdlas 53 4iged @ Y+ 5 Y4 Y5 O OY)
ol o 37 &S 02y Ry pale 4 S
Syms Ol 5 3pd s Sas 5 58 Sl
JB w5 e S aped el 5o W
o ol b Al s WL e Sslexel
3 Sl 5 Sads SSS o« Nested PCR
5 438 eslial Wil e sl e S PCR 0
2> Gwmer Dpee YL L adlae 235 s
RIS (@l Coo ) Oluebl g sl anlllas
e EBV ladises sl Tsass nested PCR
sop wallas b s sl s S 1S
Oy b sga s a3 5 oo (im0 LS
s ) 53 oS 55 EBV 5 5 s pei 0d
Liske faet 5 Osb S iie Ole (ghlslae LLS )
L3855 Sl 6l O 4 M Olley 5> EBV
5 (M) SUSTL Adlae nd L alie &S

Al e (Y8) sl5 e

emad 33d e duaib Vb 5 ) b el
s 5> Dlmis plely bgduadd Sl ol
ax S (YA) ol ol ol EBNA-1 ; LMP-1
s il w55 BBV gy gbibs)
B lacawsid 058 Olsglr 5o ) b Js Al
(YA) &S o Jae ¥ ol 51 5 55

<ol ¥ s wS 5 s LK 5 (Dere) s
ol Sl obee W, n Lsew)S
L |, (EBER) EBV _.;,s x5 <uRNA
YAUO) Ll W Lo Gplpd e SO
Slgiy Oiies 3305 _plulid Lok pei 3l (Ao
byeslS 5354 53 Sl (See BBV o8 L5
Laadly ol Dyso o oo Al ails L8 JUb s
S5 i o b el L 1 st
(Y4) il e

Foos s sl 0L Olkes 53 0L 5 sl3 L
b (o3 VY/0) 5 305 YA 5liai cailin p sian S 5 305
oo b oandlas dlen bl Ls g 031 EBV s
3 Ohbes o S smiie S EBV s 5 VL g5
55 (T8) di edalie (15 me L1 55055 alm e
iS5 Lt el Cgr ol anllas
Soze 23 Sl ol eslinul J xS 6y 8l caalllas
oslizel 28 55,5 5l (19) sl ke aalllas 5 &S
5 I G I U - BV I G P
Al adlate OF pjer Comax VL g0t

52 e 5 (Chuang) Kbr & Jlid=s s
el Glie Ol s 4 Mas Lo Vv (55 » OIL
|, EBER) EBV s 5 S5 sRNA (Lisls
Oble Sl o3 WY s e s O el s o ST L
DLl a8 das e OLE Gaiod ol s sas bl

Wbl slasses 5l ism 5 EBV Cogie

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

VRN OLT 5 g0 /¥ o slad /2ty 5 Sy Il

s b /s

3l e o S 2 ol sl Sy
EBV 525 5 5l 4500 O Cute 5 )0 55 a0
Ford 4 ax s byl sy (olbas @bl bl
byt Obal o3 e (o 03 Wl Ol VL
Jolie s g5 cailaia ol 3 1pa 05380 55, So 4l &
3 Jasl OB 5 K a5 st
P EBV sy GBS 5K e Jlse nla
adllas glacosgd=s 31 ol ale Ol ,u sl
35 Ol ey 53 Olley JolS b - 2 550 5l
Jeo sdate o (layiSU Sy war S L L5
Liles 38> b #5885 wle Ol sl s
0 Lendy (DLl U Loady (Jid g
S (KaS Sl Mg el dile 5 (sledis
£ 5 Ohlen 3 335 5 S e 3 dl 10t
5 OEg Oty by Oblew skisy 53 Of

D3 h bt 5 Jos

Sk 5 b
S5 S oled 3B AYYFNA B S L s ol
T T B AR
onl Qs 35 g by (SE 5 psle oK
Sy s K55 a8 ol dlwgepds dlas
b Dliis S e e Sl dlees (S

éwaw
i OBty bug sle il LSk
w(eJu:..:uL:.a

References:

oosns Sl shess Ve L E ot Dllae Sl =
5 Y0) Lsged SIS ale bigewsls s 1, EBV
s sad 0o oblize S5l Jlazml ol o5 (Y7
S5 238 ks 8 8 e b s
Coley pde s p3Y 4 e Dose 5 PCR
O3 e b sl 5 (ST 5sp ede Jsel
5 JAS ol Ghash cpl v el Al
Login oo 3 el Ol (Sol 5l lax
PSas 5 B pae LS &S gad a5 S
ey S elial Giae LS Sl
S Jle s el (SeT 5l Sk
Gilwosll DNA ol 5 el (giluoslel
ebmil 5 PCR =51y bksa i PCR (slacs jus
Jgame JUT 5 PCR pss oo 5 Jsl 4l e
58T J5 e L PCR
O g0 O8I0 (glalzs s (pOst-PCR analyses)
UV B 51 3 assa 5 ol olod piomen 25 5
e b o 51 (6 e ool 53 5 i oL

Ao S eslanal s ad Sls s gla L S5 s

& S 4o
Sl g3date slas oS Sy s <l Ol
3oy ¥ L@ 53 BBV s alibis 2
Gasl ol (Sl Gl g Lk g
Mo EBV 5,5 © cil dm ol anlllas
5 AL e Ol Lo alie Ol sbowl L3 (555
6503 s el e Lo andllas 3550 Camar 53 Ylexs|

S Sl B abe g @50sS0 2

1.Richters A, Aben KKH, Kiemeney LALM.
The global burden of urinary bladder cancer:
an update. World J Urol 2020; 38(8):
1895-904. doi: 10.1007/s00345-019-02984-4.

2.Siegel RL, Miller KD, Fuchs HE, et al. Cancer
statistics, 2022. CA Cancer J Clin 2022; 72(1):
7-33. doi: 10.3322/caac.21708.

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/31676912/
https://pubmed.ncbi.nlm.nih.gov/35020204/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

VYV / 6500k o OG5 53 01 1 30 Jalss 5 (i 5 Shas IS g 50l

O \Ken 5 ke

3.Ploeg M, Aben KK, Kiemeney LA. The
present and future burden of urinary bladder
cancer in the world. World J Urol 2009; 27(3):
289-93. doi: 10.1007/s00345-009-0383-3.

4.Kaufman DS, Shipley WU, Feldman AS.
Bladder cancer. Lancet 2009; 374(9685):
239-49. doi: 10.1016/S0140-6736(09)60491-8.

5.Saginala K, Barsouk A, Aluru JS, et al.
Epidemiology of Bladder Cancer. Med Sci
(Basel) 2020; 8(1): 15. doi:
10.3390/medsci8010015.

6.Dianatinasab M, Forozani E, Akbari A, et al.
Dietary patterns and risk of bladder cancer: a
systematic review and meta-analysis. BMC
Public Health 2022; 22: 73. doi:
10.1186/s12889-022-12516-2.

7.Wilson VG. Viral Cancer. Viruses: Intimate
Invaders. 1st ed. Cham: Springer Nature
Switzerland AG, 2022, 341.
https://www.bookdepository.com/Viruses-
Intimate-Invaders-Van-G-
Wilson/9783030854867

8.Alibek K, Baiken Y, Kakpenova A, et al.
Implication of human herpesviruses in
oncogenesis through immune evasion and
supression. Infect Agents Cancer 2014; 9: 3.
doi: 10.1186/1750-9378-9-3.

9.Pagano JS. Is Epstein-Barr virus transmitted
sexually? J Infect Dis 2007; 195(4): 469-70.
doi: 10.1086/510861.

10.Roulston JE, Bartlett JMS. Molecular
Diagnosis of Cancer Methods and Protocols.
2nd ed. Totowa, New Jersey: Humana Press
Inc, 2004, 394,
https://doi.org/10.1385/1592597602

11.Knipe DM, Howley P. Fields Virology. 6%
ed. New York: Lippincott Williams & Wilkins
(LWW), 2013, 2664,
https://www.wolterskluwer.com/en/solutions/o
vid/fields-virology-6th-edition-15514?

12.Landers RJ, O'Leary JJ, Crowley M, et al.
Epstein-Barr virus in normal, pre-malignant,
and malignant lesions of the uterine cervix. J
Clin Pathol 1993; 46(10); 931-5. doi:
10.1136/jcp.46.10.931.

13.Israele V, Shirley P, Sixbey JW. Excretion of
the Epstein-Barr virus from the genital tract of

men. J Infect Dis 1991; 163(6): 1341-3. doi:
10.1093/infdis/163.6.1341.

14.Gazzaniga P, Vercillo R, Gradilone A, et al.
Prevalence of papillomavirus, Epstein-Barr
virus, cytomegalovirus, and herpes simplex
virus type 2 in urinary bladder cancer. J Med
Virol 1998; 55(4): 262-7. doi:
10.1002/(sici)1096-
9071(199808)55:4<262::aid-jmv2>3.0.c0;2-Z.
15.Chuang CK, Liao SK. Epstein-Barr virus
infection in urothelial transitional cell
carcinoma tissues. BJU Int 2004; 93(4): 495-8.
doi: 10.1111/].1464-410x.2003.04687.x.
16.Kwok S, Higuchi R. Avoiding false positives
with PCR. Nature 1989; 339(6221): 237-8.
doi: 10.1038/339237a0.

17.Victor T, Jordaan A, Du Toit R, et al.
Laboratory experience and guidelines for
avoiding false positive polymerase chain
reaction results. Eur J Clin Chem Clin
Biochem  1993; 31(8): 531-5. doi:
10.1515/cclm.1993.31.8.531.

18.Bacich DJ, Sobek KM, Cummings JL, et al.
False negative results from using common
PCR reagents. BMC Res Notes 2011; 4: 457.
doi: 10.1186/1756-0500-4-457.

19.Taherkhani R, Farshadpour F, Makvandi M,
et al. Determination of cytomegalovirus
prevalence and glycoprotein B genotypes
among ulcerative colitis patients in ahvaz, iran.
Jundishapur J Microbiol 2015; 8(2): e17458.
doi: 10.5812/jjm.17458.

20.Broccolo F, Bossolasco S, Careddu AM, et
al. Detection of DNA of lymphotropic
herpesviruses in  plasma of  human
immunodeficiency  virus-infected patients:
frequency and clinical significance. Clin Diagn
Lab Immunol 2002; 9(6): 1222-8. doi:
10.1128/cdli.9.6.1222-1228.2002.

21.Lo YM, Chan KC. Setting up a polymerase
chain reaction laboratory. Methods Mol Biol
2006; 336: 11-8. doi: 10.1385/1-59745-074-

22.Sanger F, Nicklen S, Coulson AR. DNA
sequencing with chain-terminating inhibitors.
Proc Natl Acad Sci U S A 1977; 74(12):
5463-7. doi: 10.1073/pnas.74.12.5463.

http://bpums.ac.ir


http://bpums.ac.ir/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2694323/
https://pubmed.ncbi.nlm.nih.gov/19520422/
https://pubmed.ncbi.nlm.nih.gov/32183076/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-12516-2#citeas
https://www.bookdepository.com/Viruses-Intimate-Invaders-Van-G-Wilson/9783030854867
https://www.bookdepository.com/Viruses-Intimate-Invaders-Van-G-Wilson/9783030854867
https://www.bookdepository.com/Viruses-Intimate-Invaders-Van-G-Wilson/9783030854867
https://infectagentscancer.biomedcentral.com/articles/10.1186/1750-9378-9-3#citeas
https://academic.oup.com/jid/article/195/4/469/2191659
https://doi.org/10.1385/1592597602
https://pubmed.ncbi.nlm.nih.gov/8227411/
https://pubmed.ncbi.nlm.nih.gov/1645383/
https://moh-it.pure.elsevier.com/en/publications/prevalence-of-papillomavirus-epstein-barr-virus-cytomegalovirus-a
https://moh-it.pure.elsevier.com/en/publications/prevalence-of-papillomavirus-epstein-barr-virus-cytomegalovirus-a
https://pubmed.ncbi.nlm.nih.gov/15008716/
https://pubmed.ncbi.nlm.nih.gov/2716852/
https://www.researchgate.net/publication/14979868_Laboratory_Experience_and_Guidelines_for_Avoiding_False_Positive_Polymerase_Chain_Reaction_Results
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-4-457
https://pubmed.ncbi.nlm.nih.gov/25793098/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC130108/
https://pubmed.ncbi.nlm.nih.gov/16916249/
https://pubmed.ncbi.nlm.nih.gov/16916249/
https://pubmed.ncbi.nlm.nih.gov/271968/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

VRN OLT 5 e /¥ o slad /2ty 5 Sy Il

s g,.]a /YYA

23.Zarzour AH, Selim M, Abd-Elsayed AA, et
al. Muscle invasive bladder cancer in Upper
Egypt: the shift in risk factors and tumor
characteristics. BMC Cancer 2008; 8: 250. doi:
10.1186/1471-2407-8-250.

24.Taherkhani R, Farshadpour F, Mirjalili A, et
al. Determination of the association between
Epstein-Barr virus (EBV) infection and Multi-
ple sclerosis (MS) disease. Iran South Med J
2014; 17(4): 666-75. URL:
http://ismj.bpums.ac.ir/article-1-583-en.html

25.Abe T, Shinohara N, Tada M, et al.
Infiltration of Epstein-Barr virus-harboring
lymphocytes occurs in a large subset of
bladder cancers. Int J Urol 2008; 15(5):
429-34. doi: 10.1111/j.1442-
2042.2008.02030.x.

26.Alinezhad  Z, Ghane M, Kaboosi H.
Detection and Evaluate the Frequency of
Cytomegalovirus and Epstein-Barr Virus in
Bladder Tumor Samples in Hamedan
Province, 1392. Iran J Med Microbiol 2015;

9(1): 22-8. (Persian) URL:
http://ijmm.ir/article-1-410-en.html

27.Kim KH, Han EM, Lee ES, et al
Epstein-Barr virus infection in sarcomatoid
renal cell carcinoma tissues. BJU Int 2005;
96(4): 547-52.  doi: 10.1111/j.1464-
410X.2005.05682 x.

28.Zanella L, Riquelme I, Buchegger K, et al. A
reliable Epstein-Barr Virus classification based
on phylogenomic and population analyses. Sci
Rep 2019; 9: 9829. doi: 10.1038/s41598-019-
45986-3.

29.Dere Y, Ekmekei S, Akarken I, et al. Can
Epstein-Barr virus play a role in upper urinary
tract urothelial carcinomas? Ann R Coll Surg
Engl 2020; 102(8):  616-20.  doi:
10.1308/rcsann.2020.0138.

30.Panagiotakis Gl, Papadogianni D,
Chatziioannou MN, et al. Association of hu-
man herpes, papilloma and polyoma virus fam-
ilies with bladder cancer. Tumour Biol 2013;
34(1): 71-9. doi: 10.1007/s13277-012-0512-2.

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubmed.ncbi.nlm.nih.gov/18759990/
https://pubmed.ncbi.nlm.nih.gov/18452461/
https://pubmed.ncbi.nlm.nih.gov/18452461/
http://ijmm.ir/article-1-410-en.html
https://pubmed.ncbi.nlm.nih.gov/16104908/
https://pubmed.ncbi.nlm.nih.gov/16104908/
https://www.nature.com/articles/s41598-019-45986-3
https://www.nature.com/articles/s41598-019-45986-3
https://pubmed.ncbi.nlm.nih.gov/32538153/
https://pubmed.ncbi.nlm.nih.gov/22972505/
http://dx.doi.org/10.52547/ismj.25.4.326
http://ismj.bpums.ac.ir/article-1-1640-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-19 ]

[ DOI: 10.52547/ismj.25.4.326 |

Iran South Med J 2022; 25(4): 326-339

Original Article

Molecular Detection of Epstein-Barr virus in
Biopsy Samples of Patients Suffering from
Bladder Cancer in Bushehr Province, Iran

R. Taherkhani (php)>?*, MR. Farzaneh (vp)3, S. Taherkhani (php)*, A.
Amini (vp)?, F. Keshtkar (vp)!, M. Aghasipour (vp)}, A. Badri (vp)},
Z. Anaei (vp)!, F. Farshadpour (phpy»™

! Department of Virology, School of Medicine, Bushehr University of Medical Sciences, Bushehr, Iran

2 The Persian Gulf Tropical Medicine Research Center, The Persian Gulf Biomedical Research Institute, Bushehr
University of Medical Sciences, Bushehr, Iran

3 Department of Pathology, School of Medicine, Bushehr University of Medical Sciences, Bushehr, Iran

4 Department of Midwifery, School of Medicine, Arak University of Medical Sciences, Arak, Iran

(Received 20 Aug, 2021 Accepted 23 Oct, 2022)

Abstract
Background: Bladder cancer is the sixth most common cancer in men and the tenth most common cancer
in women. The role of viral infections in the development of urinary bladder cancer has been discussed a
lot in recent years. The role of Epstein-Barr Virus (EBV) as a cocarcinogen has been proven in some
human cancers. Therefore, the aim of this research is the molecular investigation of EBV in bladder
masses in Bushehr province.
Materials and Methods: The current research is a descriptive-analytical study. The study population
includes bladder tissue biopsies of people diagnosed with bladder cancer referred to Persian Gulf Martyrs
Hospital in Bushehr. The paraffin-embedded bladder biopsy tissue of 181 patients with bladder cancer
with an average age of 64.52+13.78 as well as 30 non-cancerous bladder tissue samples as the control
group were examined for molecular tests after deparaffinization and nucleic acid purification. In order to
ensure the absence of PCR inhibitors, human beta globin gene was first detected as an internal control, and
then the BKRF1 gene of EBV was detected by nested PCR method. Finally, SPSS software version 26
was used to analyze the data and perform statistical tests.
Results: Out of 181 bladder carcinoma samples, 7 cases (3.9%) were infected with EBV, but no
statistically significant relationship was found for age, sex, and stage and grade of tumor with EBV
positive samples (P>0.05). In addition, EBV was not detected in any of the non-cancerous control
samples; however, the difference in the prevalence of EBV between the bladder cancer patients' group and
the control group was not statistically significant (P=0.33). In addition, the sequencing of the nested PCR
products of the BKRF1 gene and the phylogenetic analysis indicate the presence of EBV type 1 in the
positive samples.
Conclusion: Based on the findings of the present study and despite the fact that the percentage of EBV
infection in cancerous samples was higher than in non-cancerous samples, it is unlikely that EBV is an
effective factor in causing bladder cancer in Bushehr province, and other risk factors are probably
involved in the etiology of bladder tumors in our study population, such as increasing air pollution in this
region of the country, high-risk occupations, smoking, and other carcinogenic viral factors.

Keywords: Bladder Cancer, Epstein-Barr Virus, Nested PCR, Bushehr Province.
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