FYF-PEe A9 ou o) e sylack PR 000 5 logS (St psle Sl o Sid sy 0uSitiily ahas

9 w0 (95 Sl ST s Jghw o pw 13 C Cudld (g pg Blieo SBCWigi) jpudn (ow)
C Coild (poj0 Coghs d Yo oy ylows S cum g diged

WAV Gy e PR/ 870 1l il s 6

s S

2 s =l o e SLOIS el S S5l s s € Sl sy S s 5 4
bl glacisie g5 sl 5o 35l s s 0 Glanea S Glad sl ahex 51 A4S £l Gbls
IS e Ay 5 e O Glanea S Gad sl ey 5 s onl ol G 55 e e s
gt an M Sl VOV (5 s ol o Aoy A4S o) 2 C Cils age S sie 4 M Ol les
31 g b il VAR 55,5 L5 VYAV Il e 51 S50 Ol 4 ockiiSann o A8l e
543zl Faal LaOT RNA ey AS s 5 s 095 $lazed S5 (o sk 5 LoDy 4 503 (5551 wair
(33 w55 85 b Gl s S el ANNO-LIPA™ HCV I oS 3l osliad b € Cibia s s ol
S VVYEVEA ) 5550 Ololew i 0l Aol s 15 s (A& gaS UTRZO 4U PCR J gonese
Sl S glad g 53 (0V/9) Slaw Slgzr ey 55 C Ciln o s s GlaC i S5 L b s e
35 5o YA SHTOAA) Slog & diS s 6303 5 s 38 sbont VOY SLEF/P) Sl V0 Jams 055
sladshe ey sladisad 53 w9 55 3550 YYUATIA) 53 aSical (S5 LB oS esls asll ow) p
o S 5l OLis il anlllan g St 3 g0 Sslite oa b OLLag S iy 5 s 055 Gl S
03531 s s ol 5l Falie Slac 85 b s Celaipus s b Sosie s & Jhlen 5l g5 L6
A3l gy BB Ohles slawdl s ol Ko 4 Ll

*) Al Mo .
‘mkwu_;l)l;chs

Yoo R
(ol sla 3¢ SleS e
“L;.\.:.LA pireslg dabld

T el Sl

el s 00 S )
Slacsslay i 350 2138 0,8 =1
LS5 LS

Dl I Sl S sl ol

®
Sl pilid g 5 05,8 <Ol ye 1 sne sk 55

e s O S e R0 (S
D) D5 cn oS5
CYNAAS YO 1 il
E-mail: Bokharaeifarah@gmail.com

6\)l:m)ﬁjd‘6¢.w]a,\&upg~iﬁccC.M:Lgﬁuwjfj@yj M.Lz-ﬁ
¥ . . e . e

S s ol b e Slacs 55 ol 5 S 55

G55 Sl Ve Sl iy 5005 lagl L) Aol s i J3RNA s 5 Hepatitis C Virus (HCV) € Cuils ws s

¥

Tl ki i sl 53 45 A3k e @, €, slagl L)
g b € Sl Sishe e p (om0 hd Olajs g5 5l 3
355 0bays om0 Ik aS ol s, S i ) s s 555
rsns 338 sasie Olys ol sy 5 e sl
A8 sladshe 5o 5 Wil Sas 5l sy S C Sl
b ovams o35 A5 s bl ol OT 4 5 il 2SS
Ol Gbla ) o 523 55 GAS ol Gbls s Ol

ok s SO esl gl 3 &S Al e A Dl 5 St an D L
\.3)\; Ol,3 W w0 5 (Hepacivirus) wla o> 5 (Flaviviridae)
e C Zoiler Zipie & Olgr ol 53 8 ke WV 4 S35
e Cpie ol an VLG 8 O5le Y0 3> 55 5 Ll e
C osln s b ose oo Sl A5 00 e |3 S e
Golowr 03 Ol 33 e 51 3 S5 158 YOOTOL S o w0 e

) T . .
A aams b Al b8 Vlagla 5 olg de o guS

JF9e g0 i) e o)l FT 0,50 ol (Kiiy pole olTiils o Kb gy ouSCiily dlog

VVVVVV.LII s a1l


www.SID.ir

Y0 oblSas 5 pules SLEs £ 8

A sl S35 Ol oy ol be3T 5 1
g0 3 A s gy 55 )3 tlads el lweslel @jicv,
sLinl dss o3l (g5l bl sladyd 3 Ohlas Jase O
e A3 8 sl o lo3T w0 dhslBdl 5 A L;MI@.,,-.EDTA
Slad s s (glalior OF Slaudly e 055 554 5la b
Lkl colsl 8 bl o Ladisad s 055 Gl
oL 4w 5 A 1> (Lymphoprep, Oslo, Norway) J 5SGL 5 eslaz!
Sola S gl 5 Ad pdnad (PHEV/YE /Y L) clewd ol 3L L
A 15a S0 Jme s oo Vo Ol diad s ol
Aos S sl Lapl 4 (Ambion Inc, Austin, TX) RNALater
ool Ol B ammn 055 (Slaen ST slad sk (Ladly (sladi yod
gLy S Sl s o 15855 Ve C s il
YA S bt s 5 S350 DLl plnil ) shate 4 S
Sl 5o ool €5 A 4 S US g 5o asdlle 3550 Olle
3 ol s O e S 5 A s a3 3 4 2
35 593 Caand 5 W03 S byl (658050 o Kiulosl @ g ol wals
Slislesl plomil 5l 5 0l o3l> 13 RNALater 6. )l3455 J e
53 ohlasl bl 0l b 5 2l JUasl oiylesl 4 ol s s
daesdly (5ot pa 5 RNA ol il 1y S (5,155 V2 'C 5 3
e S 1S s 5 aoee 05 laaSS sladsle
Il RT-nested PCR %Ll ploml 5 € bl s 2 5
33 RNA Zlzaal gl dd ol sl sas 51 o5 2 s RNA
(Qiagen GmbH, O3S &S 3 RNA C\J,,x_.«\ oS 3 ey
Sl e~ 2 sRNA le';:_ul g 9 LS esleisl Hilden, Germany)
CS A RNA gl ad &S (s 03 (Slen S slad s
93 3 O et b S 415 eslatal 5 5 (Invitek GmbH, Germany)
gl Al S Sl el L Olag S o5 5l S 20 e
RNA (Invitek GmbH, Germany) S 4ol &S 5 RNA/DNA
Jorllssimas o Gilloe ol Sl el (o) A sl s s

sg S Sl plis
IS 55 e S €SSl s GE S e
INNO-LiPA™ HCV II Ghent, Belgium) s las .S 51 C ool
Sy ol slasstl 4 iyl A eslanal (Innogenetics,

ey SLadipas Sl ok 5l RNA 1 oslizal L ) il s

I7F9e g0e) o)los £ 0,90 ‘UWGC..J/,A}IC olLiils Ps e oSy dlzo

o5 8 el e (s 0 Slana S glad sk 4
S5 a eV TS LI C coils Cisie M Ol Ol
O L S0 danls G b SIC Sl s s oS
o=l eSS ) e (IS Slad e ax S s e ST e
23 e e M b s s sl Bl gdalsd Js s s s
et S b e S8l e 055 GlaneasS glad sl
53 eds CBL C Sl sy 85 Sl aS Canl eds 55058
3t e 03 3 gla s Ll (S ad s )
ol S 5l Jleasl ol by
s Sy an Jaes O Glanead SO gad g 3 s 2
S bt O3 52 € Sln s 085 Sl LS IS

Al Dglete Oljley AS gy 5

Coslr costeade 050 Oloys 5 (ol L 10y Jlanl S
Sladsl coml miesSle Tl Jlsyp st (Slois ool )
s 5 ol P ol San s 055 Slain S5
Oleysansls 51 ey Wlgn ey g 5 3L C Cdls g g
Ssb b S s g el Lol 5 oS LK s sl
23 s o= e a sles 35l Jlaiml AS W gy 51 e (Jle
Cosla b cise a5 )l o 0 Slaaa S glad sl
b SUy s, e 51 C Sils sy S nlple st
O Glana ST glad o 3 s s 5 0 s 55l Jlen!
ol alllas 5l s T ph Cigie 340 4 e 3does o
2 Cobba gy il a8 SlslS 5 e e
23S s 5 e 057 Gl SO slad sl el & g

ol C ESls o5 o sde 4 Dw O ley

ron u'i'}J

4 M 5Lay VOV (55, (Cross sectional) alads asllas -l

oxs 3 ol SOless g8 Gl S C ls ege S sie
o ateols) S50 Olalen 4 AYAY Jle sy, BOYAY Jla
S A el Kin g 038 anxr e (0L (S o ske oS50
03,5 s o b s S0 S oS abiuls) S
5SS e sla Sns a0 by VG (g5l o gl i
S L oY ln Sialan L Laks i 3 0,8 5 (Sl Akl


www.SID.ir

o0 C otilaa 5o S ey g g G55 (Tt G glaples ip s )3 C cilad gy iline slocuisis A

ol asdlae 3,05 C Cls yege osie 4 S le VOY
Adls gt JWl A e pdie Olles 51 3 YRV(ZAY/A) LS
& S lay FROUYAA) (Wb & S slew SAGLS0/0)
s paial Sl Ve (P1F) 5o Lisie aie 5 Los b ses
S 5 oo Jle YI/YEVE/A s 3550 Ol o S0l
(Viral s s b ke s Sde Olilaw 31 03 V1 A0VV/Y)
sor o5 Obln ety 3 € sla ey s load)
la oS5d 3 ONVX) 18 R glasls L) F/AX) +OEV/VX) o ¥
23 01 G553 68 5 0 o (585 0 FOLIAC ilon s s
TOMO ame 055 SlaiencSs slad sk 3 84 /5 Laadly & e
Coslr psps o5 () o) 25 1OV AS oo 53 5
5 koo 0 GlaasS sladsle el dsed s sl s
YVCAYIA) bl o 55 alie axllae 3550 Oblogy S o 5o
iy SNl s L sisad il 3 0kd e 55 Sl
Dpbie ods ¥ododr 3 jlen VY SIS ses SldBI 5
orans balse Sisie i edalie ) Jadr 53 oS sb0kes
SlaneacS sladsle 5 Gl YOY/E) cldy 55 € el
b b5y Slew QUOAA) 1S 5 5 slew )+ (/8/5)) as S
b S sy 55 UTR b J5dt Sl ol s L
Sl 5l Jols mls o8 Ad jasmisiddl o old Cbli-
S JF e Soss LINNO-LIPAT™ (55, LIC Cusls s s
oA e85 s Sl B skl e e s S
RS N VO PRI CRENEI I

S3b s D) AS s s ros 055 Gl S slad e
Sl el 3l oslizad b e s G-UTR) ol cbli> axb (ol
oxb s e b el S0 Jpams 358 e ST el a5
Slage ol a ol fame colal glacs o 4 S
eSOl 03 S L Lasl g e 5 35500 et s
clasls oo SO, Jdn Glatl Spe 4 Jol mls 335
o=l Jeol il a5 L sl e Jeol (g sk 20
55 Ol e S 3 3 yrpe SN 0T el 5 LS
sl s S8 ) Galal ks Sl o3l L1y s s
G e 55 b Sl e B S8 IS e S
oo L edd pasis slaciss il cer Al e C cola
B g P e R B T e T ARt P
SLaas o 3l szl Sl RNA Sl oslinl b b gas 15 e
embS s hoe 05 Gl SO sbad gl ey
RT-nested PCR %5, L C Cosla yus 55 UTR ol cblis
ES 3 5l 6L i Y1) Ik L) Jols Jpeames |
sl )l (Macrogen Co, Korea) 4 JI 55 s (61 | Wads gas
3L S seslS 55 YT sl 5 5 Chromas l 3éle 5 L sl sl Jig

La JIs5 «www.nebi.nlm.nih.gov/INCBI olos 5l eslacal b 5 A

VoL e
A S

Loanslie 5o € bl oy s GACS $5 oo 5 L0 Blast
A S e Sl 05 ST s e onl e sl
Glaasls L OF coul 5 SPSS Slsdle 5 b mls @bl s
Olisabl dols L (SD) Sl il 5 ke tils s 55 (5 Lol
A 5IP< /00 ol s plowil Student’s ttest O ye 31 5 (CT) 740

A 4;.9‘)§JJG_: B )‘}L;'JLA cé\)LﬂT j”JL:T

S i 9 e 0 Glaa ST slad e oDy Glakiped 53 C Cla s slacSBS Sl A —dods

A4S emiam 3 Slol A

YO(LOY/Y) A (LOAD)
YAY) \YOAD)
LIVAYAD) CAYAY)

ARXVARY/S) Ya(/Y0/V)
2 (o) V(v
A(LANA) Ve (1818)

FA \OY

e 05 glan S glad g 55 Sl

Ly 5o Gl 5 Ll g el
QY (/5 /%) 1a
VYOV 1b

NS 2
\AIVALZD) 3
YO 4
AT bl S sae
N &

JF9e g0 i) e o)l FT 0,50 (ol (K jy pole olTiils o K jy oSl dlxg

VVVVV VI wl


www.SID.ir

YV

OllKas g piles SR £ 56

S e 3 e 05 Slaed S glad g ey sladigad 50 C Sl g py Ges 55 ms Y - dods

IR SB 55 2C CSba g py b 55 IR SB 85 Solew wops b (Do @) gu/ i i,
S s 3C Sile o 05 Glana S glad g Ll 53 C cila &l

3a 3a/la 3a e V5O 10/ Edse |

la 3a la PNt WA AR Y

la la/3a Sk gen 04Ve e W/ Sk Y

la/1b/3a 1b la/lb VG QAQ e Y/ S ¥

la/1b 1b 1a/1b VG YYShan Y/ S o

3a la oG £ YT/ S 5

la/3a la 3a e YOu e Y5/ Sk v

3a/la la e Ve W/ Sk A

la/3a la la SNE YA+« YO/ Sie q

1b/3a la/1b 1b JPE YoAn s ARG v

3a/lb 3a 3a P E VO v e YW i 1

la/3a 3a 3a oG OO4+« s VF/ S \Y

la la/3a la oG LR YA/ Sk ‘Y

laj3a la PRI AR Y4/ S VY

la/ib la VG Adrees Yo/ S 0

3al2a 3a 3a LoV SAAv YY /S \$

3a/2a 3a e Ve YW/ Sk Y

3a/2a 3a JEIEPINN Yreoen 5/ Sie A

3a/2a 3a ok sen YV YW/ Sk 4

3a 4 sl FAve OV/ Sia Y.

3a 3a/la 3a Sl sen IR YY/ Sie AN

bylsus cbsie 50011 C el oy e o 5 RIC

e Sl (S 5 Sl 1o 2L VL e ) s
Ciste 3o by e pds Ol ol pde ol (gle 4
o alliae s s 5 s s Olas )3 el ) ey
Glara ST glad s jo Cilies € Cils s s o 55
3oy 5o s s Glacs 55 5l S s e e O
Slazan ST slad gl ol ol (Y Jsdr) 55 Coslite AS ey
adls 5 53 |y Sl s s b Sl (Sas came O
a5l ol B sy B S e 5 Ll g0 o 45 LB
Slamea ST Gladshe 55 (s s 32 5 e S sl b
S8 |y sy GAS ol S e Ol 4 as 05

AS ol e s sy gdane 1S YT s

179 god)e o)l £ a)}.)‘dﬁ.dy“‘;c.ﬂ/‘;f}lc olLiils Ps e oSy dlzo

S50 € Sl sy 555 Gt S 4 2l sl

A el € Cibs s s b e e S0 pde 4 Dlie Dlany V0T 450l
ladshe oDy (slatigod 03 sy nl Bsloe g § ot
S il e Olew AS g0 5 Jaes 055 Glatea ST
cladsw 53 Gl YOV/F) Glawdl 3 bylswe Cigie .25 S
AULNNA) IS o s 5 Slay V2 (15/7) ame 055 (GlanaaSS
VNOAYIA) 48 A jascin cpiomen (255 13 obs) 5550 oles
Slad so 55 e Glacs 85 SIS (o 3050 Ole Sl L8
355 IS im0 Slanea S glad sl ey


www.SID.ir

Bokharaei-Salim M. et al. FYA

L 5358 53 bskie Sighe g nd 633 Ol ol ol kil s
omesn A3l YU Lol adlas 53 el 350 5 slias ) ool S
Dlag YA Lgd aS 55 cpl iy 39y ol aallae jo a5 2ulS
SUANA €8 45 ascie 5 d23ls ) A4S ooy st ol O 5l
S e C Clr s s b bylse o sde L1 Oble
ezl b glove igie Vb dos ool A3 o ey b o
C ol s ool O o ils oS ol s il 4,
2ROl Ohley plas (Sl p &S o plil & 0T 1 s
Slads oy Sl Jilasl dow, el 4 il o
o SAS b O K Olse 4 e 0 Sl SO
T AL dad 3l s oS S8 s il € il
052 JLaSl )L ki &5 Ghlay das e 0L 5l anllles
(o, 5 A san 5 oeVU 4 Dlie Ol D) Lilazils
L bslse slacssie ag Ml sl Jlat (om0 50 plaes S
Eel sk Olass 4 baey S ol daes C Cslos g
O 02 € Cilor sdzme 2 e Sl i 5 dimd el gl
Cosie gl Slass g al e e B 4Vl Loy S
Olge am Loy 53 35x 90 o ns s @ s LC ol
AL g sl Oleys G Jelse 5SS el S s
ages 53 C il s Kb 50l Jldes| cnl ol
3 ded s by AS s 5 e O3 (S glad sl
Al b e
dolse " Olge Cos aaliobl Sl i Jol dlis oyl
e L S e olew 03 e (s eila) s s
3IYA Ol s ol s 5 e (1S5 whade s el
Sleas 5 Sy esle Sy Colax L a8 Ail o o /YOF S

ol ol |l O, Sleys 2alig

References

1. Inamullah, Idrees M, Ahmed H, Sajid-ul-ghafoor, Ali M, Ali L,
Ahmed A. Hepatitis C virus genotypes circulating in district
Swat of Khyber Pakhtoonkhaw, Pakistan. Virol J 2011;8:16.

2. Castillo I, Rodriguez-Iiiigo E, Lopez-Alcorocho JM, Pardo M,
Bartolomé J, Carrefio V. Hepatitis C virus replicates in the liver
of patients who have a sustained response to antiviral treatment.
Clin Infect Dis 2006;43(10):1277-83.

Lcoiste sl Ble € Cslr s oS Su b osie
L sdate agrlsn L cnlpl il ol s S0 lag sl
A o e 3 slmes ;S 3 posa s 4 C Sl ey s
JLasl 5 daes o8 U VB (olany Sl &5 SLS Ogzren)
L sdme oo Hlars 5,3 oS 55l Jlas| d(Wilails )JS,A O
L byl Cisde s e 53 5355 s 3 6503 o555
il S L S pae oS Sl sl asiie iaes D5 e ps
A 53 A sy O e a e C S5l s s L
535 0 (PCR) Sl jauks (glo s (2S1s (ialosl b ol o3 does
53,8 o U s sk Dless S K05 s s oS ble
T Ans ek 1) s s Ole s s e 53 IS o
Wyes 53 C Ll gk byl Cisie ¢ 5t ol andlle o
e O 5 Gl a S slad w55 Y2 Ol sledl
oA 158 s AN Olass S g 53 5 1817 Olylews
o e Ol 55 € ilen s b bsbins Sisie o5 ol
39> ,3 Type specific primers uiibﬂ s LC Csla Cisie
e 303 s gadmie LIS iaes m"..mtgda 7
05 JLl Sy A (Jdsan Jls 8 Shle 3 &S00
Spd 3 C il g s L by e G sie Ol e cLilazils
BB do s a8 s asita ol ey 53 L e 1) /5T
sladslow 55 C il g 5l 5555 b Ol 51 e 5
5 IS s A e 434S Ldg 3] ases 0 (GlazaSS
o=l 3 s ;S5 aS i boles s plels LB Lol slewdl
S 55 plosil (sl INNO-LIPA TM HCV I Kit &S 3l anllas
30 3 Sl Sl sy 48 Al el € il s
INNO- 55 oSl 31 SO il o RFLP die v 5§ (Ko 95

by e glac e ul,y ezl 5 LIPA TM HCV 1I

Chevaliez S, Pawlotsky JM. Hepatitis C virus: virology, diagnosis
and management of antiviral therapy. World J Gastroenterol
2007;13(17):2461-6.

Smith DB, Pathirana S, Davidson F, Lawlor E, Power J, Yap PL,
Simmonds P. The origin of hepatitis C virus genotypes. J Gen Virol
1997;78 (Pt 2):321-8.

Yun Z, Lara C, Johansson B, Lorenzana de Rivera I, Sonnerborg A.
Discrepancy of hepatitis C virus genotypes as determined by

JF9e g0 i) e o)l FT 0,50 (ol (K jy pole olTiils o K jy oSl dlxg

VVVVV VI wl


www.SID.ir

#Ya

10.

12.

Different hepatitis C virus genotypes in serum, peripheral blood mononuclear cells, and liver biopsy in hepatitis C infection

phylogenetic analysis of partial NS5 and core sequences. J Med
Virol 1996;49(3):155-60.

Simmonds P, Bukh J, Combet C, Deléage G, Enomoto N,
Feinstone S, et al. Consensus proposals for a unified system of
nomenclature of hepatitis C virus genotypes. Hepatology
2005;42(4):962-73.

Hadziyannis SJ, Sette H Jr, Morgan TR, Balan V, Diago M,
Marcellin P, et al. Peginterferon-alpha2a and ribavirin
combination therapy in chronic hepatitis C: a randomized study
of treatment duration and ribavirin dose. Ann Intern Med
2004;140(5):346-55.

Xu DZ, Xie Y, Li ZQ. Clearance of HCV RNA in peripheral
blood mononuclear cell as a predictor of response to antiviral
therapy in patients with chronic hepatitis C. Hepatobiliary
Pancreat Dis Int 2005;4(4):550-3.

Vera-Otarola J, Barria MI, Leon U, Marsac D, Carvallo P, Soza
A, et al. Hepatitis C virus quasispecies in plasma and peripheral
blood mononuclear cells of treatment naive chronically infected
patients. J Viral Hepat 2009;16(9):633-43.

Kusaka S, Okusa T, Araki A, Fujiki K, Takashimizu I, Okayasu
I, et al. Prediction of relapses after interferon-alpha therapy by
hepatitis C virus RNA in peripheral blood mononuclear cells. J
Med Virol 1995;46(3):265-8.

. Laskus T, Radkowski M, Wang LF, Jang SJ, Vargas H, Rakela

J. Hepatitis C virus quasispecies in patients infected with HIV-1:
correlation with extrahepatic viral replication. Virology
1998;248(1):164-71.

Castillo I, Rodriguez-liligo E, Bartolomé J, de Lucas S, Ortiz-
Movilla N, Lépez-Alcorocho JM, et al. Hepatitis C virus
replicates in peripheral blood mononuclear cells of patients with
occult hepatitis C virus infection. Guz 2005;54(5):682-5.

. Blackard JT, Smeaton L, Hiasa Y, Horiike N, Onji M, Jamieson

DJ, et al. Detection of hepatitis C virus (HCV) in serum and
peripheral-blood mononuclear cells from HCV-monoinfected
and HIV/HCV-coinfected persons. J Infect Dis 2005;192(2):258-
65.

. Gong GZ, Lai LY, Jiang YF, He Y, Su XS. HCV replication in

PBMC and its influence on interferon therapy. World J
Gastroenterol 2003;9(2):291-4.

. Mason WS, Xu C, Low HC, Saputelli J, Aldrich CE; Scougall C,

et al. The amount of hepatocyte turnover that occurred during
resolution of transient hepadnavirus infections was lower when
virus replication was inhibited with entecavir.. J Virol
2009;83(4):1778-89.

179 god)e o)las £ a)}.)‘dﬁ.dy“‘;c.ﬂ/‘;f}lc olLiils Ps e oSy dlzo

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Stuyver L, Wyseur A, van Arnhem W, Hernandez F, Maertens G.
Second-generation line probe assay for hepatitis C virus genotyping.
J Clin Microbiol 1996;34(9):2259-66.

Schroter M, Zollner B, Schifer P, Laufs R, Feucht HH. Comparison
of three HCV genotyping assays: a serological method as a reliable
and inexpensive alternative to PCR based assays. J Clin Virol
2001;23(1-2):57-63.

White PA, Li Z, Zhai X, Marinos G, Rawlinson WD. Mixed viral
infection identified using heteroduplex mobility analysis (HMA).
Virology 2000;271(2):382-9.

Laskus T, Operskalski EA, Radkowski M, Wilkinson J, Mack WJ,
deGiacomo M, et al. Negative-strand hepatitis C virus (HCV) RNA
in peripheral blood mononuclear cells from anti-HCV-positive/HIV-
infected women. J Infect Dis 2007;195(1):124-33.

Wietzke-Braun P, Maouzi AB, Minhardt LB, Bickeboller H,
Ramadori G, Mihm S. Interferon regulatory factor-1 promoter
polymorphism and the outcome of hepatitis C virus infection. Eur J
Gastroenterol Hepatol 2006;18(9):991-7.

Jarvis LM, Watson HG, McOmish F, Peutherer JF, Ludlam CA,
Simmonds P. Frequent reinfection and reactivation of hepatitis C
virus genotypes in multitransfused hemophiliacs. J Infect Dis
1994;170(4):1018-22.

Holland PV, Barrera JM, Ercilla MG, Yoshida CF, Wang Y, de Olim
GA, et al. Genotyping hepatitis C virus isolates from Spain, Brazil,
China, and Macau by a simplified PCR method. J Clin Microbiol
1996;34(10):2372-8.

Antonishyn NA, Ast VM, McDonald RR, Chaudhary RK, Lin L,
Andonov AP, et al:'Rapid genotyping of hepatitis C virus by primer-
specific extension analysis. J Clin Microbiol 2005;43(10):5158-63.
Bocsan IS, Neamtu A, Radulescu A, Rafiroiu C, Suteu O, Pascu O,
et al. The markers of hepatitis B, C and D viral infection in multiply
transfused patients. Bacteriol Virusol Parazitol Epidemiol
1995;40(2):109-13.

Isobe K, Imoto M, Fukuda Y, Koyama Y, Nakano I, Hayakawa T, et
al. Hepatitis C virus infection and genotypes in Japanese
hemophiliacs. Liver 1995;15(3):131-4.

Qian KP, Natov SN, Pereira BJ, Lau JY. Hepatitis C virus mixed
genotype infection in patients on haemodialysis. J Viral Hepat
2000;7(2):153-60.

Roque-Afonso AM, Ducoulombier D, Di Liberto G, Kara R, Gigou
M, Dussaix E, et al. Compartmentalization of hepatitis C virus
genotypes between plasma and peripheral blood mononuclear cells. J
Virol 2005;79(10):6349-57.


www.SID.ir

Tehran University Medical Journal; Vol. 69, No. 10, January 2012: 624-630

Investigating the presence of different hepatitis C virus genotypes in
serum, peripheral blood mononuclear cells, and liver biopsy specimens
of patients with hepatitis C virus infection

Farah Bokharaei-Salim Ph.D.""
Hossein Keyvani Ph.D.'
Farhad Zamani M.D.>

Fatemeh Jahanbakhsh Sefidi
Ph.D. student!

Afsaneh Amiri M.D.2

1- Department of Virology, Tehran
University of Medical Sciences,
Tehran, Iran.

2- Gastroenterology and Liver
Disease Research Centre, Tehran
University of Medical Sciences,
Tehran, Iran

*
Corresponding author: Department of
Virology, Tehran University of Medical
Sciences, Highway Hemmat, Tehran,

Iran.
Tel: +98- 21- 88602205
E-mail: Bokharaeifarah@gmail.com

Received: August 27,2011  Accepted: October 12, 2011

Abstract

Background: Hepatitis C virus (HCV) is essentially considered as hepatotropic, but
virus sequences have also been found in other important extrahepatic sites, including
peripheral blood mononuclear cells (PBMCs). This study was done to investigate the
presence of mixed infection and the differences between hepatitis C virus genotypes in
plasma, peripheral blood mononuclear cells, and liver biopsy specimens in patients with
hepatitis C virus infection.

Methods: One hundred and fifty two patients with established chronic hepatitis C
infection attending Firouzgar Hospital, affiliated to Tehran University of Medical
Sciences, from September 2008 to April 2010 were enrolled in the present study. After
collecting plasma, peripheral blood mononuclear cell, and liver biopsy specimens, RNA
was extracted from the samples and hepatitis C virus genotyping was performed using
INNO-LiPA™ HCV 1II kit.  The hepatitis C virus genotyping was confirmed by
sequencing the RT-nested PCR product of 5°-UTR fragments.

Results: The mean age of the participants was 31.2+16.9 years. Multiple hepatitis C
virus genotypes were detected in 4 (2.6%) out of 152 plasma samples, 10 (6.6%) out of
152 peripheral blood mononuclear cell samples, and 9 (18.8%) out of 48 liver biopsy
specimens. Hepatitis C virus genotypes were different in the plasma, PBMC, and liver
biopsy specimens of 21 (13.8%) patients.

Conclusion: The present study shows that a significant proportion of patients with
chronic hepatitis C infection are infected by multiple hepatitis C virus genotypes which

may not be detectable in their plasma specimens.
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