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âõAo}/kôoû41,yíBoû3,KBüýr8831,351-061

oÂBÚñHpÿ1ô4,ìùpkAkoôAðzBk2,uýlüõðwcvýñþ1,ÞýBðByBørìBðþ3ô4

ìÛBèúKtôøzþ

qìýñúôølÙ
ôüpôxøLBOýQG(C-VBG),üàôüpôxANRkAoOàoyPúAÿGBKçoüPúìTHQìþGBylÞúÎÃõÿAqgBðõAkûÖçôÿôüpülûAuQ.Î×õðQGBAüòôüpôx
yBüÐGõkûôkAoAÿAðPzBoWùBðþAuQ.OzhýÀkÚýÜAüòôüpôxGúkèýêøípAøþ@óGBôüpôxøBÿìùíþ^õóVCH,VBHôVIH,GvýBocBDrAøíýQ
ìþGByl,̂pAÞúkocBèQÎ×õðQøîqìBó,ìíßòAuQGpoôÿGýíBoürAüþ,uýpGýíBoÿôøî^ñýòKBuiGúkoìBóÂlôüpôuþOBSýpânAoGByl.

oô}Gpouþ
koKtôø{cBÂpoô}cvBxôkÚýÜRCPdetseN-TR,GpAÿWlAuBqÿôyñBuBüþOõAèþRTU-

,
5ôüpôxøLBOýQG(C-VBG),oAûAðlAqÿôGúÞBoâpÖPú

yl.AGPlAsðõïôüpôxAuPhpAZâpkülôuLwGBoô}OpAðwÞpüLPBqìÏßõx,ANDcuñPrâpkül.KwAq@óGBAuP×BkûAqüàRCPkôìpcéúAÿôkôW×Q
@ÒBqâpAgP¿B¾þ,ìñÇÛúìõokðËpAqsðõïôüpôxOßTýpâpkülôuLwìd¿õëðùBüþGBoô}AèßPpôÖõoqoôÿsë@âBoqìzBølûâpkül.
üBÖPúøB
GpAuBx5ðíõðúìTHQAqðËpôüpôxøLBOýQG(C-VBG),oô}ìõokðËpoAûAðlAqÿôGùýñúuBqÿyl.KwAq@óGBAuP×BkûAqoô}oAûAðlAqÿylû,
OÏlAk17ìõokupïGýíBoìHPçGúøLBOýQCìrìòAqðËpôWõkôüpôxøLBOýQG(C-VBG),ìõokGpouþÚpAoâpÖQ.koðùBüQðzBókAkûylÞú
OÏlAk13ìõok(6/34ko¾l)AqðËpôüpôxøLBOýQG,ìTHQGõkðl.
ðPýXúâýpÿ
GpAuBxðPBüYGúkuQ@ìlûkoAüòìÇBèÏúìzhÀâpkülÞúoô}oAûAðlAqÿylû,AqÞBoAüþÚBGêÚHõèþGpAÿOzhýÀÎ×õðQôüpôxøLBOýQG(C-
VBG),GpgõokAoìþGByl.ÎçôûGp@óðzBókAkûylÞúìýrAó@èõkâþGúAüòôüpôxkoAÖpAkìHPçGúÎ×õðQìrìòVCHkoAüpAóGBæìþGByl.
ÞèýlôAsû:RCPdetseN,RCP-TR,ôüpôxøLBOýQG,ðBcýúRTU-

,
5
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1Ktôøzãp,âpôûôüpôxyñBuþ,kAðzßlûKryßþ,kAðzãBûOpGýQìloxOùpAó,OùpAó,AüpAó
2AuPBküBo,âpôûôüpôxyñBuþ,kAðzßlûKryßþ,kAðzãBûOpGýQìloxOùpAó,OùpAó,AüpAó
3AuPBküBo,âpôûqüvQyñBuþ,kAðzßlûÎéõï,kAðzãBûèpuPBó,èpuPBó,AüpAó
4Ktôøzãp,ìpÞrOdÛýÛBRâõAo}ôÞHl,GýíBouPBóypüÏPþ,kAðzãBûÎéõïKryßþOùpAó,OùpAó,AüpAó

^ßýlû

qìýñúôølÙ
ôüpôxøLBOýQG(C-VBG)*üàôüpôxÞpôÿôkAoAÿKõyýñúìþGByl
ÞúGúøípAûôüpôxøLBOýQC,ÎÃõÿAqgBðõAkûÖçôÿôüpülûAuQ.(1),
sðõïAüòôüpôxANROàoyPúAÿGBKçoüPúìTHQGõkûÞúÆõësðõï@ó

4/9ÞýéõGBqìþGByl.(2),øíBðñlküãpAÎÃBÿgBðõAkûÖçôÿôüpülû,sðõï
C-VBGyBìêüàÚBèIGBqgõAðB(emarFgidaeRnepO)GroåAuQ,
ÞúüàKéþKpôOEýòGBclôk0003Auýl@ìýñúoAÞlkøþìþÞñl.(5-3),sðõï
AüòôüpôxcBôÿsóøBÿuBgPíBðþC,1Eô2EkoüàuõïÚvíQ

,
5Gú

øípAûsóøBÿÒýpuBgPíBðþ2SN,3SN,a4SN,b4SN,a5SNôb5SN
kokôuõïGBÚþìBðlûAuQ(3ô6).
GBGpouþôìÛBüvúsðõïôOõAèþðõÞéEõOýlÿkôôüpôxC-VBGôôüpôx
øLBOýQC,ìzhÀâpkülÞúAüòkôôüpôxAqèdBÍsðõìþAoOHBÉGvýBo
ðrküßþGBøîkAoðl(7),ôèþC-VBGGpgçÙVCH,üàôüpôx

ðõüvñlûìvEõë:OùpAó,kAðzãBûOpGýQìlox,kAðzßlûÎéõïKryßþ,
âpôûôüpôxyñBuþ
Oé×òôðíBGp:63838828-120
KvQAèßPpôðýà:ri.ca.seradom@dahsnavaR
OBoüikoüBÖQ:52/9/88OBoüiA¾çfðùBüþ:3/21/88
OBoüiKnüp}:4/21/88* Hepatitis G Virus
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èñ×õOpôKýàGõkûôkoèñ×õuýQøBÿÆdBëôìÓrAuPhõAóôcPþ
èñ×õuýQøBÿ+4DCTgõóìdýÇþOßTýpìþüBGl(8).
Î×õðQGBAüòôüpôxðvHPB«yBüÐGõkûôkAoAÿAðPzBoWùBðþìþGByl,Gú
ÆõoÿÞúsðõïAüòôüpôxko1OB4ko¾lAølAFÞññlâBóuBèîgõó
yñBuBüþylûAuQ(5).AðPÛBëAüòôüpôxÎílOB«AqoAûgõóôÖpAôokûøBÿ
gõðþôüBAqoAûOíBxWñvþìþGByl(9).@èõkâþøBÿìzPpáAüò
ôüpôxGBküãpôüpôxøBìTêVIH,VCHôVBH,yBüÐGõkû,ÞúGúkèýê
ìzPpáGõkóoAûøBÿAðPÛBë@ðùBuQ(01).AqðËpGBèýñþC-VBGôVCH,
koGýòôüpôxøBÿANRkAoAðvBðþÒýpìÏíõëøvPñl,̂õóGlôóAüXBk
üàANDôAuÈôüBüàÖBqðù×PúkouýßêOßTýpgõk,ìþOõAðñlüà
Î×õðQÆõæðþìlRoAkoGlóAüXBkÞññl(11).ðÛ{AüòôüpôxkoAüXBk
GýíBoÿÞHlÿøñõqGúkouPþoôyòðzlû,ôKBOõsðr@ókoìõokAÖpAkGBðÛÀ
AüíñþøñõqkoøBèúAÿAqAGùBïôWõkkAokôASHBRAoOHBÉAüòôüpôxko
GýíBoAóGBðÛÀAüíñþOdQKýõðløBÿÞHl,Þéýú,ÚéIôìÓrAuPhõAóko
Î×õðQøîqìBóGBVCHôVBH,ðýBqìñlìÇBèÏBRôuýÐOpôA¾õèþOp
ìþGByl(21).OdÛýÛBRAgýpðzBókAkûÞúøípAøþôüpôxC-VBGGB
VIHuõkìñlGõkûôuHIKý{@âùþGùPpôKýzpÖQ@øvPúOpGýíBoÿGú
uíQAülqôWõAJGùPpGúkoìBóìþâpkk(31).GpgþìÇBèÏBRAcPíBë
OzlülGýíBoÿÞHlÿôüBAÖrAü{AcPíBëAGPçGúÞBðvpAôèýúÞHl(C.C.H)
oAGBcÃõoC-VBG,GýzPpìþkAðñl(41).
ølÙAqAüòìÇBèÏúoAûAðlAqÿüàoô}cvBx,ÞBoA,AoqAóô@uBóWùQ
OzhýÀÎ×õðQGBôüpôxøLBOýQG(VBG),ìþGByl.GpAÿAüòìñËõo,
Aqoô}RCPdetseN-TRôGBÞíàkôW×Q@ÒBqâpAgP¿B¾þGpAÿ
WlAuBqÿOõAèþRTU-,5(noigeRdetalsnarTnU-,5)ôüpôxøLBOýQ
G(VBG),AuP×BkûylûAuQ.

oô}Gpouþ
WíÐ@ôoÿðíõðú:oAûAðlAqÿôGùýñúuBqÿoô}OzhýÀ,oôÿ5ðíõðúìTHQ
AqðËpôWõkANRôüpôxC-VBG¾õoRâpÖQ.koAüòìÇBèÏúupï17
GýíBoìHPçGúøLBOýQc,AqìpÞrOdÛýÛBRâõAo}ôÞHlGýíBouPBóypüÏPþ
OùpAó,WíÐ@ôoÿôkokìBÿìñùBÿ07koWúuBðPþâpAkðãùlAoÿâpkül.
AuPhpAZANR:ANRsðõìþ,Aq041ìýßpôèýPpupï,OõuÈÞýQ
tiKiniMANRlariVpmaAIQ,uBgQypÞQÞýBsó@èíBó,ìÇBGÜGB
kuPõoAèÏíêypÞQuBqðlûAuPhpAZâpkül.uLwANRøBÿAuPhpAZ
ylûkokìBÿìñùBÿ07koWúuBðPþâpAkðãùlAoÿâpkül.
GpAÿÞñPpëÞýQAuPhpAZ,ANRkôÎlkÞñPpëìTHQôüàÎlkÞñPpë
ìñ×þ,ÞúÚHç«ìTHQôìñ×þGõkó@ðùBSBGQylûGõk,øîGBoô}kuPþ
AuýlâõAðýlüõïAürôOýõuýBðBR–Öñê–ÞépôÖpïôøîGBÞýQOXBoÿ

tiKiniMANRlariVpmaAIQ,AuPhpAZâpkül,ÞúðPBüYüßlüãpoA
OBüýlðíõkðl(yßê1).

1ô2ðíõðúøBÿìTHQoô}ÞýQ3:ÞñPpëìñ×þoô}ÞýQ
4:ÞñPpëìñ×þôoô}kuPþ5ô6:ðíõðúøBÿìTHQoô}kuPþ

ÆpAcþ@ÒBqâpôuñPrANDc:AGPlAOõAèþøBÿìpGõÉGúôüpôx
C-VBG,AqGBðàAÆçÎBOþknabeneGWíÐ@ôoÿôuLwGBAuP×BkûAq
tnemngilaelpitlumôGùpûâýpÿAqðpïAÖrAotideoiBôrennureneG,
@ÒBqâpøBÿAgP¿B¾þGpAÿðBcýúRTU-'5ôüpôxøLBOýQG(C-VBG),
ÆpAcþôAðPhBJâpkül(Wlôë1).@ÒBqâpGýpôðþdrawroFAqðõÞéEõOýl
931OBðõÞéEõOýl851ô@ÒBqâpGýpôðþesreveRAqðõÞéEõOýl183OBðõÞéEõOýl
004AqðBcýúRTU-'5sðõïôüpôxøLBOýQGoAyñBuBüþÞpkûôÚÇÏúAÿ
GúÆõë262W×QGBqKwAqKBüBóìpcéúAôëRCPOõèýlìþÞñl.øî^ñýò
@ÒBqâpkoôðþdrawroFAqðõÞéEõOýl361OBðõÞéEõOýl281ô@ÒBqâpkoôðþ
esreveRAqðõÞéEõOýl133OBðõÞéEõOýl053oAyñBuBüþìþÞñlôÚÇÏúAÿ
GúÆõë881W×QGBqKwAqKBüBóìpcéúðùBüþRCPOõèýlgõAølðíõk.

ANRAuPhpAZylûGçÖB¾éúGBoô}OpAðwÞpüLPBqìÏßõx,GBAuP×BkûAq
@ðrüîVLuM-Mô@ÒBqâpoAðlôïøãrAìp,OHlüêGúANDcâpkül.GpðBìúkìBüþ
GpAÿAüòìpcéú,5kÚýÛúko52koWúuBðPþâpAk,06kÚýÛúko24koWúuBðPþ
âpAkôko@gp01kÚýÛúko27koWúuBðPþâpAk,koðËpâpÖPúyl.
ôAÞñ{qðXýpûAÿKéýípAqko2ìpcéú(RCPdetseN):OùýúìhéõÉ
ôAÞñ{koìpcéúAôëRCPGúÆpüÛúqüp¾õoRâpÖQ:ìdéõëX1GBÖp
RCP,5/2ìýßpôèýPp,Þépülìñýrüî5/1ìýéþìõæo,57/0ìýßpôèýPp,
ìhéõÉðõÞéEõOýlÿ2/0ìýéþìõæo,5/0ìýßpôèýPp,@ÒBqâpøBÿGýpôðþ
5/21Kýßõìõë,3/0ìýßpôèýPp,@ðrüîqaT(lu/tinu5),52/0ìýßpôèýPpôko
ðùBüQ2ìýßpôèýPpAqANDcuñPrylûkoìpcéúÚHê.uLwcXîðùBüþ
OõuÈ@JìÛÇpGú52ìBüßpôèýPpouBðlûyl.kôoAôëGBypAüÈqüpAðXBï

yßê1:ìÛBüvúAuPhpAZsðõïôüpôxGBkôoô}ÞýQôkuPþ

@ÒBqâpGýpôðþdrawroFRCPìpcéúAôë
@ÒBqâpGýpôðþesreveR

@ÒBqâpkoôðþdrawroFRCPìpcéúkôï
@ÒBqâpkoôðþesreveR

5'-GGTCGTAAATCCCGGTCACC-3'

5'-CCCACTGGTCCTTGTCAACT-3'

5'-TAGCCACTATAGGTGGGTCT-3

5'-ATTGAAGGGCGACGTGGACC-3'

Wlôë1:OõAèþ@ÒBqâpøBÿGýpôðþôkoôðþGpAÿOzhýÀôüpôxøLBOýQG(C-VBG)
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âpÖQ:59koWúuBðPþâpAkGúìlR5kÚýÛú,49koWúuBðPþâpAkGúìlR
05SBðýú,55koWúuBðPþâpAkGúìlR04SBðýú,27koWúuBðPþâpAkGú
ìlR05SBðýú,OßpAo03uýßêAqìpcéú2OB4ôkoðùBüQ27koWú
uBðPþâpAkGúìlR3kÚýÛú.ìÛlAoìõAkAuP×BkûylûôypAüÈkìBüþko
ìpcéúkôïøíBðñlìpcéúAôëGõkû,WrÒéËQ@ÒBqâpøBÿkoôðþ
(53/0ìýßpôèýPp),ÒéËQAèãõ(1ìýßpôèýPp),kìBÿAO¿Bë(46koWú
uBðPþâpAk)ôOÏlAkOßpAouýßêÞú52uýßêGõkûAuQ.
sëAèßPpôÖõoq:01ìýßpôèýPpAqìd¿õëìpcéúkôïRCPGB2ìýßpôèýPpAq
GBÖpðíõðúânAoÿ(reffuBgnidaoL)X6,ìhéõÉôoôÿsë@âBoq2ko¾l
cBôÿAOýlüõïGpôìBül(edimorbmuidihtE),ìñPÛêâpkül.KwAq@ó
sëkoGBÖp(ATDE-etarob-sirT)X1EBT,GúìlR54kÚýÛúGBôèPBs58
ôèQAèßPpôÖõoqâpkül.(yßê2).

1,4ô5:ðíõðúøBÿìTHQAqðËpôWõkC-VBG
2ô3:ðíõðúøBÿìñ×þAqðËpôWõkC-VBG

6:ðzBðãppb001

RCPnwoDhcuoT:øíBóÆõoÞúkoyßê1ô2külûìþyõkKwAq
AOíBïkôìpcéúRCP,koðíõðúøBÿìTHQÎçôûGpGBðlìõokðËpüàGBðl
ÒýpAgP¿B¾þðýrkoGBæÿGBðlA¾éþìzBølûyl,ènAAqoô}
RCPnwoDhcuoTkoìpcéúkôïRCP,AuP×Bkûyl.
RCPnwoDhcuoToôyþAuQÞúko@óRCPAGPlAAqkìBÿGBæypôÑ
ôkoAkAìúGúOloüYkìBÿAO¿BëÞBø{ìþüBGl,GlüòOpOýIÖÛÈìd¿õë
gBèÀAôèýúOõèýlìþyõk(51),koAüòìÇBèÏúWùQAðXBï
RCPnwoDhcuoTkìBÿAO¿BëAq27koWúuBðPþâpAkypôÑâpkülô
GúOloüYOB26koWúuBðPþâpAkouýl.GBAüòoô}GlôóÞBø{ìýrAó
ìd¿õëA¾éþ,GBðlÒýpAgP¿B¾þcnÙyl(yßê3).

1:ðzBðãppb001
2ô3:ðíõðúøBÿìTHQAqðËpôWõkC-VBG

OÏýýòOõAèþ:koðùBüQGpAÿOBüýlðùBüþìd¿õëôAÆíýñBóAq¾dQÞBo,
OÏlAk21ÎlkAqðíõðúøBÿìTHQC-VBG,Gú¾õoRO¿BkÖþAðPhBJô
GpAÿOÏýýòOõAèþAouBëyl.ìpAcêWlAuBqÿìd¿õëðùBüþAqsë,
OõuÈÞýQGýõðp(reenoiB)uBgQÞzõoÞpûWñõGþ,ìÇBGÜGB
kuPõoAèÏíêypÞQuBqðlû¾õoRâpÖQ.OÏýýòOõAèþko@qìBüzãBû
HbmGnegnittoG(BALQES)@èíBóGBkuPãBûgõkÞBoOÏýýòOõAèþ
recneuqesdetamotuarezylanaAND0073RMSIRPIBA

(ASU,AC,yticretsoF,metsysoiBdeilppA),AðXBïyl.

üBÖPúøB
AGPlAoô}RCPdetseN-TRGpAÿOzhýÀÞý×þôüpôxøLBOýQG,
oôÿ5ðíõðúìTHQoAûAðlAqÿôGùýñúuBqÿyl.Aq@ðXBüþÞúGùýñúuBqÿ
ôAÞñ{RCPGpAÿOzhýÀìýrAóÞîsðõïôüpôxkoðíõðúGBèýñþGvýBo
cBDrAøíýQAuQ,koAüòìÇBèÏúoÚQøBÿìhPéØìd¿õæRìpcéúAôë
RCPAq1ìýßpôèýPpOB5ìýßpôèýPp,ìÛBküpìP×BôRAqüõóÞépülìñýrüîAq
5/0ìýßpôìõæoOB3ìýßpôìõæo,OÏlAkøBÿìP×BôRuýßê(02,52ô03
uýßê)øîkokokôoAôëôøîkokôokôïRCP,kìBøBÿAO¿BëìhPéØko
ìpcéúkôïRCPGBÞíàyýIkìBüþAq15koWúuBðPþâpAkOB96koWú
uBðPþâpAkôAuP×BkûAqÒéËQøBÿìP×BôR(01,05ô001ìýßpôâpïkokuþ
èýPp)@èHõìýòupïâBôÿ(nimublAmureSenivoB)ko3kìBÿìP×BôR
AO¿Bë(35,46ô86koWúuBðPþâpAk)GpAÿoÖÐGBðlAÂBÖúGpouþylô
GùPpüòôìñBuIOpüòypAüÈôìÛBküpGpAÿAüXBküàìd¿õëôAÂeô
gBèÀAðPhBJâpkül.æqïGúmÞpAuQÞúÆþoôðlìÇBèÏúAqAGPlAOBKBüBó
ÞBo,WùQAÖrAü{kÚQô¾dQ,øîkoìpcéúAuPhpAZôøîìpcéú
RCP,AqÞñPpëøBÿìTHQôìñ×þAuP×Bkûâpkül.KwAq@óÞBoAüþAüò
oô}ÆpAcþôGùýñúuBqÿylû,oôÿupï17GýíBoìHPçGúøLBOýQC(55
ð×pìpkô61ð×pqó),@qìBü{âpkül.ðíõðúøBAqìpÞrOdÛýÛBRâõAo}ô
ÞHlGýíBouPBóypüÏPþOùpAóWíÐ@ôoÿylôìTHQGõkó@ðùBAqðËp
VCH,GBoô}RCPdetseN-TROBüýlylûGõk(61).KwAqAðXBïkÚýÜ
oô}ÆpAcþylûWùQOzhýÀsðõïôüpôxG-VBG,ìzhÀâpkül
ÞúAq17ìõokAÖpAkìHPçGúøLBOýQCìrìò,OÏlAk13ìõok@ðùB(6/34ko
¾l)AqðËpÎ×õðQGBCVBG-ðýrìTHQGõkðl,ÞúAqAüòOÏlAk52ìõokìpk
ô6ìõok@ðùBqóGõkðl.AÆçÎBRGBèýñþìpGõÉGúGýíBoAó,yBìêWñw,
âpôøùBÿuñþ,sðõOýMøBÿìhPéØVCH(ÞúÚHç«OõuÈoô}PLFR
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AgP¿B¾ýQAÖrAü{ìþüBGl.ølÙÎílûAüòoô}@óAuQÞúko¾õoR
OßTýpðBGúWBüBAyPHBøþkoìpcéúAôë,@óOõAèþküãpkoìpcéúkôïOßTýp
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küãpÿkoAüpAó,ÞúkoânyPúoôÿüàOÏlAkÞíPpÿAqGýíBoAóìHPçGú
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(85)ârAo}ylûAuQ.ìÇBèÏBRWlAâBðúküãpÿðzBókAkðlÞú9/21ko¾l
AqGýíBoAóOBæuíþ,8/8ko¾lAqìÏPBkAóOroüÛþô1ko¾lAqAølAÞññlâBó
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ðPýXúâýpÿ
GpAuBxðPBüYGúkuQ@ìlûkoAüòìÇBèÏúìzhÀâpkülÞúoô}
oAûAðlAqÿylû,ÎçôûGpAoqAóGõkóôkÚýÜGõkóAqÞBoAüþGvýBogõGþGpAÿ
OzhýÀìõèßõèþÎ×õðQôüpôxøLBOýQG(C-VBG),GpgõokAo
ìþGByl.øî^ñýòGBGúÞBoâýpÿAüòoô}oôÿðíõðúøBÿAÖpAkìHPçGú
øLBOýQCìrìò,ìzhÀâpkülÞúìýrAó@èõkâþøírìBókôôüpôx
C-VBG,ôVCH,koAüpAóGvýBoGBæìþGByl.øî^ñýòGBOÏýýòOõAèþ
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Background: Hepatitis G virus (GBV-C) is a single strand RNApositive virus and is a member of flaviviridae
family. Infection with the virus is prevalent add has worldwide distribution. Accurate diagnosis of the virus
is very important, because of co-infection with other important viruses like HCV, HBV and HIV, it may in-
fluence on pathogenesis, disease progression and response to viral therapy.
Materials and Methods: In the current investigation a sensitive and accurate RT-Nested PCR for isolation
and detection of 5'-UTR sequences of Hepatitis G virus (GBV-C) was developed and applied. First genome
of the virus was extracted and then, by Reverse Transcription method, cDNA was synthesized. Then, by use
of a double stage PCR and two pairs of specific primers, the specified region of the virus genome was amplified
and the final product was visualized on agarose gel electrophoresis.
Results: Based on five positive samples, the method was developed and optimized. Then, by use of the
developed method, 71 sera samples from chronic HCV infected patients, was checked for Hepatitis G virus
(GBV-C). Finally, it was shown that 31(43.6%) patients were positive for Hepatitis G virus.
Conclusion: Based in the results in the current study, it was shown that the developed assay has acceptable
performance for diagnosis of Hepatitis G virus infection. Also it was concluded that the infection rate among
chronic HCV infected patients is high.
Keywords: Nested PCR, RT-PCR, Hepatitis G virus, 5’-UTR
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