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OÏýýò OõAèþ só ôKpôOEýò uÇdþ )ecafruS(||ôüpôx øLBOýQ |B| ÚHê ôGÏl Aq
koìBó GB ôAÞvò koGýíBoAó ìHPç Gú øLBOýQ ||B| ìrìò

ìpüî kAoï1, kÞPpoÂB ìéà|qAkû2, kÞPpÚloR|Aèú ìñPËpÿ2, kÞPpuýl ìõöül ÎéõüBó3, kÞPpyùpAï ìýpìõöìò4, qøpA âõkoqÿ5, 
øBkÿ Þpüî|qAkû1, kÞPpuýlìdíl WrAüpÿ6|

1Ktôøzãp, Gh{ ôüpôx|yñBuþ, kAðzßlû GùlAyQ, kAðzãBû Îéõï Kryßþ OùpAó
2AuPBk, ìpÞrOdÛýÛBR GýíBoüùBÿ âõAo} ô ÞHl GýíBouPBó ypüÏPþ||

3AuPBk, kAðzãBû Îéõï Kryßþ GÛýú|Aèéú (ÎY)
4Ktôøzãp, kAðzãBû Îéõï Kryßþ OùpAó

5 Ktôøzãp, ìpÞrOdÛýÛBR GýíBoüùBÿ ÞHl ô âõAo}, kAðzãBû Îéõï Kryßþ GÛýú|Aèéú (ÎY)
6AuPBküBo, Gh{ ôüpôx|yñBuþ, kAðzßlû GùlAyQ, kAðzãBû Îéõï Kryßþ OùpAó

qìýñú ôølÙ 
ôüpôx øLBOýQ Büà ôüpôx AND|kAoAuQ Þú üà|uõï ìpkï kðýB

Gú @ó @èõkû ylû|Aðl. uBqìBó GùlAyQ WùBðþ 1 OB 2 ìýéýõó ìpå kouBë
oA GpASpøLBOýQ Gp@ôok Þpkû AuQ. clôk 073 ìýéýõó ð×pkokðýB ðBÚê E-mail: jazayerism@tums.ac.ir

ðõüvñlû ìvEõë: OùpAó, kAðzãBû Îéõï Kryßþ OùpAó, kAðzßlû
GùlAyQ, Gh{ ôüpôx|yñBuþ 
Oé×ò: 34326988|           ðíBGp: 31945988

||OBoüi koüBÖQ: 4/01/68 OBoüi A¾çf ðùBüþ: 01/21/68 OBoüi Knüp}: 11/21/68

^ßýlû
qìýñú ôølÙ

Î×õðQ VBH| üà ìzßê Groå GùlAyQ WùBðþ kocBë cBÂpAuQ ô Îéþ|oÒî ôWõk üà ôAÞvò ìõöSp, Gý{ Aq073 ìýéýõó AðvBó kokðýB Gú Î×õðQ
ìrìò GB øLBOýQ |B| ìHPç ìþ|GByñl. Aâp̂ú koGpgþ AÖpAk ðBÚê ìrìò, oô} ôAÞvò koìBðþ ÞBoGpk kAok, ÒBèHB« Aüò âõðú GýíBoAó ðíþ|OõAðñl Gú Odpüà Aüíñþ
ðByþ AqAüò ôAÞvò KBui køñl ô GÏÃB« ìõOBuýõðùBÿ AüXBkylû kouõyùBÿ ìÛBôï Gú ôAÞvò koAKþ|OõN|øBÿ Aüíñþ KpôOEýò uÇdþ ôüpôx (gAsBH|)
oj ìþ|køl. |
oô} Gpouþ 

GpAÿ 91 GýíBoðBÚê ìrìò ÒýpÖÏBë |gAsBH, Þú koupï @ðùB |AND VBH| ÚBGê OzhýÀ Gõk, 3 OroüÜ AuPBðlAok ôAÞvò øLBOýQ B| Gú ÖB¾éú 1 ìBû AðXBï
yl. oôÿ 2 ðíõðú AqøpGýíBo, üßþ ÚHê AqOroüÜ ôAÞvò ðõGQ Aôë ô küãpÿ Kw AqOroüÜ ôAÞvò uõï (WíÏB« 83 ðíõðú), RCP-detseN| GpAÿ só uÇdþ GB
KpAüípøBÿ AgP¿B¾þ AðXBï yl ô GÏl AqOÏýýò OõAèþ ìd¿õæR |RCP|, ìõOBuýõó|øBÿ ìõWõk koAüò ÚÇÏú koìÛBüvú GB uõyùBÿ AüpAðþ ô esabataD|
ìzhÀ yl. 
üBÖPú|øB

OÏýýò OõAèþ ðíõðú|øB ðzBó|køñlû OÏlAkÿ ìõOBuýõó OÓýýpkøñlû Auýl @ìýñú ô OÏlAkÿ |tnelis noitatum| kogBoZ AqðBcýú|tnanimreted|"|a|" AuQ ô
GýzPpìõOBuýõðùB koAuýløBÿ @ìýñú ðõAcþ 512-502 OXíÐ kAyPñl. AqOÏlAk Þê ìõOBuýõðùBÿ ìñXpGú OÓýýpAuýl @ìýñú (29 Îlk), OÏlAk 15 Îlk (4/55%)
koAKþ|OõN|øBÿ Aüíñþ Gú ôÚõÑ KýõuPú Gõk, Þú yBìê: 5 Îlk koAKþ|OõN B| (4/5%), 12 Îlk koAKþ|OõN hT| (8/22%) ô 52 Îlk koAKþ|OõN LTC| (2/72%)
Gõkðl. OõqüÐ ìõOBuýõðþ Gú uú kuPú Gõk: ko3 ðíõðú OÏlAk ìõOBuýõðùB GÏl AqkoìBó AÖrAü{ üBÖQ, ko6 ðíõðú ÞBø{ KýlA Þpk ô ko7 ðíõðú O×BôOþ Gýò ÚHê
ô GÏl AqkoìBó külû ðzl. ||
ðPýXú|âýpÿ 

GB OõWú Gú ðPBüY Gú|kuQ| @ìlû, ìõOBuýõðùBÿ Gpouþ|ylû koAüò Ktôø{, gBoZ AqðBcýú|tnanimreted|"|a"| ÚpAoâpÖPú|Aðl. ìõOBuýõðùBÿ ðBcýú
AKþ|OõN|øBÿ Aüíñþ uéõèùBÿ hT| ô LTC| ìþ|OõAðñl AqðõÑ ÖpAoAüíñþ GByñl ô kèýéþ GpÎlï KBui koüBÖQ| ÞññlâBó ôAÞvò Gú @ó koðËpâpÖPú| |yõðl.
Þéýl ôAsû:|øLBOýQ |B|, |gAsBH|, ôAÞvò |VBH|, AKþ|OõN|øBÿ Aüíñþ ||
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OÏHHò OõAèþ só ôKpôOEýò uÇdþ |VBH|

ìrìò Aüò ôüpôx ìþ|GByñl. OßTýpÆõæðþ|ìlR ôüpôx ìñXpGú
GýíBoÿ ÞHlÿ ô uýpôqko52% ðBÚéýò ô upAðXBï ÞBouýñõï øLBOõuéõèp
ìþ|yõk.(1)

koìBðùBÿ Âlôüpôuþ, ìTê AüñPpÖpôó |a| ô @ðBèõâùBÿ ðõÞéEõqülÿ,
ìTê æìýõôküò ASpAR Âlôüpôuþ GBæüþ oA ðzBó ìþ|køñl; AìB
ìõOBuýõðùBüþ GB GBqâzQ ìXlk OßTýp|VBH| kosðõï ôüpôx, Gú kðHBë
ì¿pÙ kAoôøBÿ âpôû Agýp, külû ylû AuQ.(2)

Gú øíýò kèýê oôyùBÿ gB¾þ ðýrGpAÿ koìBó |VBH| ìlðËpÚpAo
âpÖPú|Aðl Þú yBìê AüíõðõOpAKþ GB AuP×Bkû AqôAÞvò|øBÿ ðõOpÞýI
KpôOEýò ÒzBüþ ìþ|GByñl ô GB Odpüà Aüíñþ ìýrGBó koÆõë Aüò ðõÑ
koìBó, GBÎU AüXBk ÖzBoìÃBÎØ oôÿ ôüpôx ìþ|yõðl.(3), ko
ìõÖÛýQ Aüò AuPpAOtÿ, ôWõk ìõOBðQ|øBÿ Wlül Aqôüpôx øLBOýQ |B|,
Þú koAuýløBÿ @ìýñú KpôOEýò uÇdþ (|gAsBH|) OÓýýpAOþ oA AüXBk
Þpkû|Aðl, ̂Bèzþ Gú|ôWõk@ôokû AuQ Þú ìíßò AuQ ìñXpGú ÞBø{ üB
cPþ ìBðÐ AqAO¿Bë @ðPþ|GBkÿ AèÛBylû OõuÈ ôAÞvò Gú @ðPþ|só yõk;
AqAüò ìõAok Gú ÎñõAó ÖpAoAüíñþ (|tnatum epacse|) üBk ìþ|yõk.|

@ðPþ|só uÇdþ |VBH| (|gAsBH|), ølÙ A¾éþ KBui Aüíñþ
øíõoAë ô uéõèþ GpÎéýú VBH| AuQ ô ðBcýú tnanimreted "a"| Þú ko
ìñÇÛú |RHM| ølÙ ìùíþ GpAÿ KBui Aüíñþ øíõoAë AuQ, yßê
uBgPíBðþ gBÁ kAok Þú Aqkô èõN OõuÈ GBðløBÿ kÿ|uõè×ýlÿ Gýò
AuýløBÿ @ìýñú uývPEýò AüXBkylû Gú ôWõk ìþ| @ül ô GpuÇe ôüpôx
ÚpAoìþ| âýpk.(4)|

ìÇBèÏBR AgýpðzBó kAkû AuQ Þú OÓýýpKnüpÿ @ðPþ|só uÇdþ
ôüpôx GvýBoGýzPpAqcl O¿õoAuQ ô OÓýýpAR AuýløBÿ @ìýñú koOíBï
Æõë ìõèßõë KpAÞñlû ìþ|GByñl. Kw, Aìpôqû Gpouþ kÚýÛPp@ðPþ|só |S|
koGýíBoAó ìHPç Gú Î×õðQ ìrìò Þú OdQ koìBó GB ôAÞvò ÚpAo
âpÖPú|Aðl, Âpôoÿ AuQ OB ôÚõÑ øpâõðú OÓýýpô Wù{ koAüò ôüpôuùB ô
ðÛ{ @ó koKýBìl GBèýñþ koìBó yñBuBüþ yõk. 

oô} Gpouþ
GýíBoAó

82 ð×pAqÞvBðþ Þú ðBÚê øLBOýQ |B| ìrìò ÒýpÖÏBë ô AqðËp|VDH ô
gAeBH| ìñ×þ Gõkðl, AðPhBJ ylðl. @qìõðùBÿ ÞHlÿ koOíBìþ
GýíBoAó ðpìBë Gõk.

@qìõó Þéýñýßþ ASpôAÞvò kokoìBó øLBOýQ ìrìò (|ôAÞvò cBôÿ
ÚÇÏú S) GB koðËpâpÖPò Þéýú ìõAok AgçÚþ, koGh{ ÞHl ô âõAo}
GýíBouPBó ypüÏPþ (âpôû|M|) ô GýíBouPBó AìBï gíýñþ OùpAó (âpôû
|S|), Gpoôÿ @ðùB kocBë AðXBï Gõk. OõAèþ @ðPþ|só uÇdþ ôüpôx
øLBOýQ B|, ÚHê ô GÏl AqkoìBó GýíBoAó OÏýýò yl ô AqAüzBó oÂBüQ|ðBìú

ÞPHþ koüBÖQ yl. Gú 3 GýíBoôAÞvò KçuHõGú ÎñõAó ÞñPpë OroüÜ yl.
ôAÞvò KçuHõcBôÿ OíBï ìõAk ìõWõk koôAÞvò Gú Wr@ðPþ|só ôüpôx
AuQ ô Aquõÿ ÞíLBðþ uBqðlû OBCìýò ylû AuQ. koðíõðú|øBÿ M|
ôAÞvò ðõOpÞýI B-xirgnE| uBgQ ypÞQ KSG| Gétüà ô koðíõðú|øBÿ
S| ôAÞvò cavoibrebeH| uBgQ ypÞQ cetoibrebeH| ÞõGB ìõok
AuP×Bkû ÚpAoâpÖQ.

oôÿ ðíõðú gõðþ Þú ÚHê AqOroüÜ ôAÞvò ô 1| ô 6| ìBû Kw AqOroüÜ Aôèýò
kôq@ó âpÖPú|yl, @qìBüzùBÿ upôèõsÿ ìBoÞpøBÿ øLBOýQ GB ÞýQ|
SULPAID| ô Gú ôuýéú kuPãBû AæürAoüloXAF TATS| ìlë 0012 AðXBï
yl. ko8 ð×pAqGýíBoAó (3 ð×p@ðùB ôAÞvò KçuHõ| âpÖPú Gõkðl) ìpcéú
ÚHê AqypôÑ koìBó (ðõGQ Aôë) AqGýõKvþ ÞHl Þú OõuÈ Kryà AðXBï
ylû Gõk, AuP×Bkû âpkül, Aq82 GýíBo, 9 ð×pGú ÎéQ Aüñßú koRCP| @ðùB
sðõï ôüpôx Gú kuQ ðýBìl, AqOdÛýÜ ÞñBoânAyPú ylðl. uLw koÞê,
oôÿ 2 ðíõðú (ÚHê ô GÏl AqkoìBó) Aqøp91 GýíBoìpAcê GÏlÿ OdÛýÜ
AðXBï yl. ko8 ðíõðú Gú ÎéQ Îlï kuPpuþ Gú ðíõðú upï ÚHê AqkoìBó,
AqGýõKvþ ÞHl GpAÿ AuPhpAZ |AND| ôüpôx AuP×Bkû yl.

koAüò OdÛýÜ ìÏýBoKBui Gú koìBó ìdõyló gAsBH| koupï GýíBo
ô Oõèýl sBH itna| ô üB Îlï üBÖPò AND VBH| koupï koðËpâpÖPú yl.

AuPhpAZ  |AND| Aqðíõðú gõó ôGBÖQ|
AuPhpAZ |AND| Aqðíõðú|øBÿ gõðþ GpAuBx KpôOßê ypÞQ

HbmG negaiQ nedliH-ynamreGOõuÈ ÞýQ |tik iniM doolb

AND pmaAiQ| AðXBï yl ô GpAÿ ðíõðú|øBÿ GBÖQ ÚHê AqAðXBï
AuPhpAZ, GpyùBÿ ðBqá AqGBÖQ Oùýú yl. uLw KBoAÖýò @ó OõuÈ 
|enelyx| ô Aèßê Æþ ìpAcê gB¾þ cnÙ yl ô koðùBüQ øÃî GBÖQ GB
GBÖpGB OpÞýHBR qüp¾õoR KnüpÖQ: ;rg 5700.0 ATDE ;rg52.1 sirT

(|lm002 WD ,lm 1 )%5.0( 02 neewT|). uLw Aqìd¿õë cB¾ê
AqøÃî GBÖQ, ìBðñl oô} Gú| ÞBooÖPú GpAÿ upï OõuÈ ÞýQ ÞýBsó (koGBæ
AyBoû yl), AND| AuPhpAZ |yl. GpAÿ AÆíýñBó AqAuPhpAZ |AND| Aq
GBÖQ, |RCP| nibolG-|b|| GB KpAüípøBÿ 4OCP/3OCPÞú ÚÇÏú GB OõAèþ
|pb|011 oA OßTýpìþ| Þpk, ânAyPú yl. ||

ðíõðú|øBÿ ìTHQ GpAÿ nibolG-bGpAÿ AðXBï RCP-detseN| AðPhBJ
ylðl.

AðXBï RCP-detseN||
GpAÿ OíBìþ ðíõðú|øB RCP-detseN| GB KpAüípøBÿ ðBcýú @ðPþ|sðþ

uÇdþ yBìê: )2S ,1S( lanretxE| ô )7S ,6S( lanretnI| OõuÈ ÞýQ

PCO3 : 5'-ACACAACTGTGTTCACTAGC-3
PCO4 : 5'-CAACTTCATCCACGTTCACC-3'
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|kÞPpkAoï ôøíßBoAó

esaremyloP AND qaT| ypÞQ HbmG negaiQ nedliH-ynamreG

AðXBï yl, øí̀ñýò AqÞýQ qaT rats toH| øíBó ypÞQ Gú kèýê
cvBuýQ GBæ GpAÿ ìõAk AuPhpAWþ AqGBÖQ AuP×Bkû âpkül. GpAÿ
ðíõðú|øBÿ gõó, |l||m|59 Aq|xim retsaM| øípAû |l||m5 Aq|AND|
AuPhpAZ|ylû OpÞýI ô ìpcéú Aôë |RCP| AðXBï yl. uLw |l||m1 ìd¿õë
oAðl Aôë øípAû |l||m99 Aqxim retsaM| GpAÿ ìpcéú kôï AuP×Bkû âpkül.
GpAÿ ðíõðú|øBÿ GBÖQ |l||m54 Aq|xim retsaM| Gú l||m5 Aq|AND|
AuPhpAZ|ylû AqGBÖQ GpAÿ ìpcéú Aôë |RCP| AuP×Bkû yl ô uLw |l||m1
ìd¿õë oAðl Aôë øípAû |l|m94 Aq|xim retsaM| GpAÿ ìpcéú kôï AuP×Bkû
yl. @ÒBq|RCP| GB |noitarutaned noitatinI| kokìBÿ C°|49 Gú ìlR 2
kÚýÛú AðXBï yl ô uLw ko5 uýßê Aôë kìBÿ noitarutaned, C|°49 Gú
ìlR 1 kÚýÛú ô kìBÿ gnilaenna, C°|05 Gú ìlR 1 kÚýÛú ô kìBÿ nois-

netxe, C°27 Gú ìlR 1 kÚýÛú ô 03 SBðýú ô ko53 uýßê GÏlÿ kìBÿ
noitarutaned, C°09 Gú ÞBoâpÖPú| |yl ô uBüpìõAok ìBðñl uýßê ÚHê Gõk
ô koKBüBó ìpcéú |noisnetxe laniF| kìBÿ C°|27 Gú ìlR 01 kÚýÛú
AuP×Bkû yl. oAðl kôï RCP| 5 uýßê Aôë ìzBGú GBæ ô uýßê kôï 52 kôo
GB kìBøBÿ ìzBGú AðXBï yl. RCP| GB ÞýQ |qaT rats toH| kìBÿ
|noitavitca noitatinI, C°59 ô Gú ìlR 41 kÚýÛú AuP×Bkû yl ô GÛýú
ìõAok ìzBGú GBæ AðXBï âpkül. OõAèþ ô AðlAqû KpAüípøB koWlôë 1 ðíBü{
kAkû ylû AuQ. ||

ìd¿õë oAðl kôï |RCP| Gpoôÿ së AèßPpôÖõoq1% ìñPÛê âpkül ô
ðíõðú|øBÿ ìTHQ GpAÿ OÏýýò OõAèþ Gú @qìBüzãBû ìõèßõèþ Gh{ ÞHl ô
âõAo} GýíBouPBó ÆBèÛBðþ OùpAó AouBë yl ô OõuÈ kuPãBû |IBA

recneuqeS| ìlë |LX0313|, Gú ¾õoR kôÆpÖú OõAèþ ðõÞéEõOýlÿ @ðùB
ìzhÀ yl. kô ðíõkAo|drawroF| ô |esreveR| OõAèþ|øBÿ Gú|kuQ| @ìlû
OõuÈ ðpï|AÖrAo|samorhC| GB øî ìÛBüvú ylðl ô OõAèþ |S| Gú Æõë 876
ðõÞéEõOýl Gú ðpï|AÖrAotidEoiB| ìlë |3.5.0.7| ìñPÛê ô OXrüú ô Odéýê
yl. ìõOBuýõðùBÿ ìõWõk koAüò ÚÇÏú koìÛBüvú GB uõ} AüpAðþ ô
esabataD lanoitanretnIìzhÀ ylðl. oÖpAðw uõ}|øBÿ AüpAðþ
ko@qìBüzãBû øLBOýQ B| kAðzßlû GùlAyQ kAðzãBû OùpAó GpAuBx
GýzPpüò OzBGú Gýò sðõï OíBï uõ}|øBÿ ìõWõk koGBðà AÆçÎBOþ
AðPhBJ yl. ðíõðú oÖpAðw esabatad|, ðíõðú øLBOýQ |otomakO B| ko

uBë 8891 Gõkû Þú GB yíBoû 955330BA| koGBðà AÆçÎBOþ ìõWõk
AuQ.

üBÖPú|øB
KýãýpüùBÿ Gú|Îíê| @ìlû yBìê @qìõðùBÿ Gýõyýíþ ÞHlÿ, upôèõsÿ

ô uÇe ôüpôuþ upï, ðzBó|køñlû Îlï KBuhãõüþ GýíBoAó Gú koìBó
Gõkû AuQ. koAüò Ktôø{, GpAÿ OíBï 83 ôüpôx øLBOýQ B|
Gú|kuQ| @ìlû AqGýíBoAó, GB ìÛBüvú OõAèþ|øB GpAuBx WlAôë ìpGõÉ
WùQ üBÖPò sðõOýM ô uBJ|OýM ôüpôx øLBOýQ |B| koKpôOEýò uÇdþ
(|2991 redroN|), OÏýýò uBJ|OýM |y/d|, w/r| koìõÚÏýQ 221 ô 061
¾õoR KnüpÖQ Þú sðõOýM ô uBJ|OýM OíBìþ ðíõðú|øBÿ ôüpôx AqðõÑ
|D| ô |2wya| OzhýÀ kAkû yl.

OõAèþ só |S| GB sðõOýM|øBÿ |D| ìpWÐ (|epyt dliW) Þú yBìê sðõOýM
|D| WlAylû OõuÈ otomakO| kouBë 8891 GB yíBoû |955330BA| ô
sðõOýM D| WlAylû AqAüpAó AqOõAèþ|øBÿ ìõWõk ko@qìBüzãBû øLBOýQ
B|– Gh{ ôüpôx|yñBuþ kAðzßlû GùlAyQ Gõk, ìÛBüvú âpkül.

koðPýXú ìÛBüvú ðBcýú |S| GB sðõOýM |otomakO D|, 013 ìõOBuýõó
ðÛÇú|Aÿ )noitatum| tnioP(koÚHê ô GÏl AqkoìBó GB ôAÞvò ìzBølû
âpkül ô koâpôû ÞñPpë ðýr64 ìõOBuýõó ðÛÇú|Aÿ külû yl.||

ðPBüY Gú|kuQ| @ìlû kouÇe Auýl@ìýñú yBìê 29 ìõOBuýõó
esnessiM| (6/92%)| ô 812 ìõOBuýõó tneliS| (3/07%) koGýíBoAðþ Gõk
Þú ôAÞvò koìBðþ ylû Gõkðl. koâpôû ÞñPpë 9 ìõOBuýõó |esnessiM

(5/91%) ô 73 ìõOBuýõó |tneliS| (4/08%) külû yl. Aüò ðPBüY koWlôë
2 ðíBü{ kAkû ylû|Aðl.

Kw AqGpouþ OõqüÐ ìõOBuýõðùB kouÇe ðõÞéEõOýl ô Auýl@ìýñú,
ìzhÀ yl Þú Aüò ìõOBuýõðùB koAKþ|OõN|øBÿ ìhPéØ Aüíñþ yBìê
|B|, |hT| ô |LTC| koupAupKpôOEýò uÇdþ OXíÐ üBÖPú|Aðl ô OõqüÐ
OÓýýpAR Auýl@ìýñú koðBcýú Gýò 902-381 ko21 ðíõðú, GýBðãpGpôq
ìõOBuýõó Gú ¾õoR topS toH| koAüò AKþ|OõN koGýíBoAó âpôû |M| Gõkû
AuQ Þú koWlôë 3 ðíBü{ kAkû ylû AuQ.

OÓýýpAR esnessiM| koÞê AKþ|OõN|øBÿ Aüíñþ ko6 ìõok ÞBø{ ô ko
3 ìõok AÖrAü{ üBÖPú AuQ ô ko7 ìõok Glôó OÓýýpGõkû AuQ. ko
ðíõðú|øBÿ ÞñPpë, Gú kèýê AuP×Bkû AqôAÞvò KçuHõko¾õoR kAyPò
ìõOBuýõó, ðíþ|OõAó @ó oA Gú ôAÞvò ìõok AuP×Bkû kokoìBó ðvHQ kAk|.
øí̀ñýò ðíõðú |81S| ÖBÚl øpâõðú ìõOBuýõó koðBcýú AKþ|OõN|øBÿ
Aüíñþ Gõk ô koðíõðú|øBÿ ÞñPpë (3| ô |2-noC(| ðýrìõOBuýõðþ külû ðzl
ô koðíõðú 1-noC| OÏlAk ìõOBuýõðùB ÞBø{ KýlA Þpkû Gõk.

Primer Gene Seq 5' to3' Base

S1 Surface 5'-CCTGCTGGTGGCTCCAGTTC-3' 20

S2 Surface 5'-CCACAATTCKTTGACATACTTTCCA-3' 25

S6 Surface 5'-GCACACGGAATTCCGAGGACTGGGGACCCTG-3' 31

S7 Surface 5'-GACACCAAGCTTGGTTAGGGTTTAAATGTATACC-3 34

Wlôë 1: OõAèþ ôAðlAqû KpAüípøBÿ só uÇdþ øLBOýQ B|
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OÏHHò OõAèþ só ôKpôOEýò uÇdþ |VBH|

GdU
kouBë 9891 ìõOBuýõðùBÿ |gAsBH| ðByþ AqôAÞvò koðBcýú 

"tnanimreted a"| yñBuBüþ yl.(4), kouBë 9991 ÎBìê AðPhBJ ôüpôx
ÖpAo, ÖzBoAüíñþ øíõoAë koGýíBoAó ìrìò OzhýÀ kAkû yl.
yBüÏPpüò ìõOBuýõó |R541G| Gõk Þú GýzPpkoèõN kôï
tnanimreted|"|a"| külû ìþ|yõk.(5)

koAüò ìÇBèÏú, ìÇBGÜ Wlôë 2, OÏlAk 29 Auýl@ìýñú k̂BoOÓýýpyl
Þú OÓýýpAuýl@ìýñú |P07A| koOíBï GýíBoAó ìzBølû ìþ|yõk (AìB AqðËp
@ðPþ|sðýà GpAÿ ôüpôx ìùî ðíþ|GByl). AqAüò OÏlAk, 15 Îlk (4/55%)
AqAuýløBÿ @ìýñú OÓýýpüBÖPú koAKþ|OõN|øBÿ Aüíñþ Gú ypf müê ÚpAo
âpÖPñl: 12 Îlk ko|hT|, 52 Îlk koLTC, 5 Îlk ko|llec B| ô ìBGÛþ
ìõOBuýõðùB koðõAcþ ÒýpAKþ|OõN Aüíñþ AO×BÝ AÖPBkðl.

ìÇBèÏú KBui Gú ôAÞvýñBuýõó øLBOýQ |B| koÞzØ ìßBðýrìùBÿ
ìõèßõèþ Ký̀ýlû|Aÿ Þú koKBui Gú KpôOEýò uÇdþ ypÞQ kAoðl, Þíà
ìþ| Þñl. AüXBk Aüíñþ ìdBÖËQ| Þññlû AqAüò @ðPþ|só, øípAû GB Oõèýl
@ðPþ|GBkÿ|øBÿ gñTþ| Þññlû AgP¿B¾þ ô Öp@üñl Oõèýl @ðPþ|GBkÿ Gú Aüò
@ðPþ|só âéýßõKpôOEýñþ ôAGvPú Gú uéõë |T| ô ðýBqìñl Gú ÖÏBë yló

uéõë |T| AuQ.(6)

ârAoyùBÿ GvýBoÿ AqÎlï OõAðBüþ uéõèùBÿ |T| kokAkó KBui ìñBuI
Gú @ðPþ|só uÇdþ GÏl AqôAÞvýñBuýõó koAÖpAk |rednopseR-noN|
ìñPzpâpkülû AuQ.(9-7)

koìÇBèÏú cBÂp, koGýíBoAó ìrìò, koðBcýú uéõèùBÿ |T| WBðzýñþ
ðõÞéEõOýlÿ ìñXpGú OÓýýp64 Auýl@ìýñú koðBcýú AKþ|OõN|øBÿ uéõë T|
âpkül Þú 05% Þê ìõOBuýõó|øB oA Ozßýê ìþ|køl. koWBüãBû |hT|
WBðzýñþ ðõÞéEõOýl ìñXpGú OÓýýp12 Auýl@ìýñú koAüò ðBcýú (6/54%)
âpkülû| ô øí̀ñýò WBðzýñþ ðõÞéEõOýl koðBcýú |LTC| ìñXpGú OÓýýp52
Auýl@ìýñú koAKþ|OõN|øBÿ Aüò ðBcýú (3/45%) ylû AuQ. GB OõWú Gú
Aüñßú OÓýýpkoOõAèþ|øBÿ @ðPþ|sðþ, üßþ AqÚõüPpüò ìßBðýrìùBÿ ÖpAo
ôüpôx AqyñBuBüþ Gú ôuýéú uývPî Aüíñþ Gú ôAuÇú uéõèùBÿ |T| ô|B|
ìýrGBó AuQ ô øpkô KBui Aüíñþ uéõèþ ô øíõoAë GpAÿ cnÙ ôüpôx
ðýrÂpôoüñl, ìõOBðQ|øBÿ ÖpAoAqKBui Aüíñþ øíõoAë Gú kðHBë OroüÜ
ôAÞvò üB AüíñõKpôÖýçÞvþ OõWýú|Knüpðl ô ôüpôuþ Þú cBôÿ
ìõOBðPùBÿ AKþ|OõN uéõë T| AuQ, Gú ôuýéú uéõèùBÿ hT| AgP¿B¾þ ko
âýpðlâBó ôAÞvò yñBgPú ðíþ|yõk (01)ô ðíþ|OõAðl Oõèýl @ðPþ|GBkÿ oA

Wlôë 2: OÓýýpAR AuýløBÿ @ìýñú ÚHê ôGÏl AqkoìBó GB ôAÞvò koGýíBoAó ìHPç Gú øLBOýQ |B| ìrìò
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|kÞPpkAoï ôøíßBoAó

AÖrAü{ køl. Aüò Aürôèú|øB gÇpGroâþ GpAÿ GpðBìú ôAÞvýñBuýõó @üñlû
ìdvõJ ìþ|yõðl. koìÇBèÏú cBÂp, AÆçÎBR Gú|kuQ| @ìlû kô ðßPú
ìùî oA oôyò Þpkû|Aðl: 

1– ôAÞvò|koìBðþ ¾pÙ ìõOBðQ|øBÿ ÖpªAooA koðBcýú tnanimreted

"a"| AüXBk ðíþ| Þñl, AìB ôWõk ìõOBðQ|øB AqÚHê koAüò ðBcýú ìíßò AuQ
ðÛzþ oA koKBui Gú ôAÞvò kAyPú GByl Þú ðPõAó @ó oA ðBkülû âpÖQ. ||

2– Aèãõÿ WBðzýñþ AuýløBÿ @ìýñú ìzBølû|ylû koÂíò üà kôoû
ÞõOBû (6ìBøú), ìþ|OõAðl Oç} ôüpôx GpAÿ ÖpAoAqÖzBoðByþ AqôAÞvò
GByl. ||

AuBx ìõèßõèþ ô uéõèþ koAÖpAk |rednopser-noN| Gú |gAsBH|
yñBgPú ylû ðývQ.(8), koAüò Ktôø{ Oç} Gp@ó Gõkû AuQ OB GpAÿ
ðhvPýò GBokoÞzõo, ASpôAÞvò|koìBðþ ô ÖpAôAðþ ìõOBðQ|øBÿ ÖpªAo, ko
GýíBoAðþ Þú KýBìl GBèýñþ ðByþ Aq@èõkâþ GB Aüò ìõOBðQ|øB oA kAoðl,
yñBuBüþ yõk. @yßBoyló ðÛ{ ÖpAoAüíñþ koÖpAoAquývPî Aüíñþ
oÖPú|oÖPú AøíýQ GýzPpÿ KýlA ìþ| Þñl; GñBGpAüò OõuÏú oôyùBüþ Þú
AìßBó yñBuBüþ GýzPpô kÚýÛPpAüò ôüpôuùB oA ÖpAøî Þñl, Âpôoÿ AuQ
ô GBül GB WlüQ Gú @ó KpkAgPú yõk. Ktôø{ cBÂpðhvPýò âBï koðýê
Gú Aüò ølÙ AuQ ô Gú AðXBï ìÇBèÏBOþ AqAüò kuQ, Þú ìþ|OõAðñl Gú

WíÐ| @ôoÿ AÆçÎBR ÞBÖþ ô øíú|WBðHú koìõok øLBOýQ ìrìò Þíà
yBüBðþ ðíBüñl, AuPípAoìþ|Ghzl OB ko@üñlû OõAðBüþ Kýzãýpÿ AqAGPç Gú
Aüò ôüpôx ô cPþ koìBó @ó oA kAyPú| |GByýî. Aüò Ktôø{ ìþ|OõAðl GpAÿ
koá GùPpAqAuBx AüíñõOpAKþ ÖÏBë, kokoìBó GýíBoAó ìrìò ìHPç Gú
|VBH| Gú ÞBooôk.|

øí̀ñýò KýzñùBk ìþ|yõk GpAÿ AüíõðõOpAKþ GýíBoAó k̂BoÎ×õðQ
ìrìò øLBOýQ |B|, AqôAÞvñùBÿ ðvê uõï øLBOýQ cBôÿ ÚÇÏBR
|S/2SerP|, ôAÞvñùBÿ OpÞýHþ GB uBüPõÞýò|øBüþ ìTê |2-LI| ô ôAÞvñùBÿ
|AND| ðõOpÞýI cBôÿ @ðPþ|só |eroC|, AuP×Bkû yõk.(11 ô 21), koìõok
AgýpGú Gpouþ GýzPpko@qìõðùBÿ GBèýñþ ðýBqAuQ.(31)|

ðPýXú|âýpÿ
GB OõWú Gú ðPBüY Gú|kuQ| @ìlû, ìõOBuýõðùBÿ Gpouþ|ylû koAüò

Ktôø{, gBoZ AqðBcýú|tnanimreted|"|a"| ÚpAoâpÖPú|Aðl. ìõOBuýõðùBÿ
ðBcýú AKþ|OõN|øBÿ Aüíñþ uéõèùBÿ hT| ô LTC| ìþ|OõAðñl AqðõÑ ÖpAo
Aüíñþ GByñl ô kèýéþ GpÎlï KBui koüBÖQ| ÞññlâBó ôAÞvò Gú @ó koðËp
âpÖPú|yõðl.

Wlôë 3: OÓýýpAR AuýløBÿ @ìýñú koAKþ|OõKùBÿ Aüíñþ
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HBsAg before and after Immunotherapy

Identification of HBV Surface Ag 
Variants in Patients with Hepatitis 

before and after Immunization

ABSTRACT

Background: Chronic hepatitis B virus (HBV) infection represents a
major global public health problem. Though there is an effective
prophylactic vaccine, more than 370 million people round the globe are
chronically infected with HBV.

In spite of vaccination, as a therapeutic approach in chronic carriers,
some patients are unable to induce an immune response. Such failure is
often caused by emergence of mutations in immune epitope of the
surface gene. 

Materials and Methods: 19 consecutive chronic HBsAg carriers with
chronic hepatitis and detectable level of serum HBV DNA were given 3
standard injections of the B vaccine at one month interval. Blood samples
were collected from each patient before each dose of the vaccine.
Nested-PCR was performed on each specimen using specific primers
which amplified the S-Ag region. Direct sequencing and alignment of
sequences with Iranian species and databases were used for detecting
probable mutations. 

Results: Direct sequencing revealed substitutions in these sequences
which were silent and/or amino-acid-changing mutations outside the "a"
determinant of surface genes. Most mutations were occurred in the 205-
215 regions. The changes included 92 amino acids: 51 in the immune
epitope (25 in the CTL epitopes, 21 in the Th cell epitopes and 5 amino
acid in the B cell epitopes) and other changes were observed in other
regions. The distribution of the mutations could be categorized in 3
groups: The mutation was increased in 3 samples after treatment, was
decreased in 6 samples after treatment, and was not different with
pretreatment in 7 samples. 

Conclusion: Mutations occurred outside the "a" determinant.
Mutations of the immune epitopes Th and CTL cell could be a type of
escape immune response and are responsible for failure in response to
immunotherapy. Govaresh/ Vol. 12, No. 4, Winter 2008; 229-234
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