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|̂ßýlû 
qìýñú ìÇBèÏú:ìXPíÐ Îílû Knüp} GBÖPþ |)CHM(| koÆýõoGB cvBuQ üB ìÛBôìQ ðvHQ Gú GýíBoüùB, ¾×BR Oõèýlÿ ôOõèýl|ìTéþ koAoOHBÉ

Gõkû ôOzhýÀ OñõÑ @ó koWíÏýQ|øBÿ kocBë A¾çf ðtAk ìþ|OõAðl Gú AðPhBJ AÖpAk ìÛBôï Gú GýíBoÿ| ôOùýú ôAÞvò|øBÿ ìõöSpÞíà ðíBül. OÏýýò
øBKéõOýM|øBÿ |CHM| GB Þíà oürìBøõAoû 8520IELAìßBó KnüpAuQ. ølÙ:||ølÙ Aq ìÇBèÏú cBÂpGpouþ Kéþ|ìpÖývî |CHM| kokôWíÏýQ
ÆýõoGõìþ gpAuBó oÂõÿ ôÆýõoOXBoÿ èãùõoó GB AuP×Bkû Aq oürìBøõAoû 8520IELôøí̀ñýò Gpouþ ðdõû O×ßýà ôôoASQ @ó koAüò WíÏýQ|øB
AuQ. oô} ÞBo:||OÏlAk 533 ðíõðú ìpGõÉ Gú kôWíÏýQ Gõìþ gpAuBó ôOXBoÿ èãùõoó, yBìê kôWíÏýQ ôAèlüò |)P(| ôWõWú|øB (1F|) ìõok @qìBü{
ÚƒpAoâpÖQ. Gú ìñËõoOÏýýò sðõOýM|øBÿ |CHM| Aq oürìBøõAoû 8520IELAuP×Bkû yl. Gpouþ ðdõû ôoASQ @èê|øB Aq ôAèlüò Gú ÖpqðlAó ôOÏBkë
øBokÿ–ôüñHpå, GB Þíà @qìõó ìpGÐ ÞBÿ ôðvHQ kouQ|ðíBüþ ¾õoR âpÖQ. ðPBüY:||koWíÏýQ ÆýõoGõìþ gpAuBó 02 @èê oürìBøõAoû 8520IEL

yñBuBüþ yl Þú @èê |pb| 123 GýzPpüò (88/22 %) ô@èê |pb| 281 ÞíPpüò ( 61/0%) ÖpAôAðþ oA kAyPñl. koWíÏýQ ÆýõoOXBoÿ uú @èê Aq Aüò ðzBðãp
yñBuBüþ yl Þú GýzPpüò ÖpAôAðþ ko@èê |pb| 162 (05%) ôÞíPpüò ÖpAôAðþ ko@èê |pb| 784 (6%) külû yl. koGpouþ ðdõû ôoASQ @èê|øB Aq ôAèlüò Gú
ÖƒpqðƒlAó ôOÏƒBkë øƒBokÿ–ôüñHƒpå, koWíÏýƒQ ÆýƒõoGƒõìƒþ gƒpAuƒBó O×ƒBôR ìÏñƒþ|kAoÿ Gýƒò kôWíÏýƒQ ôAèƒlüƒò ôWõWú|øB ìzBølû ðzl.
ðPýXú| âýpÿ|ðùBüþ:||ðPBüY Aüò ìÇBèÏú GýBðãpOñõÑ sðPýßþ GBæÿ ÆýõoGõìþ koìÛBüvú GB ÆýõoOXBoÿ AuQ. koWíÏýQ ÆýõoGõìþ GpOpÿ GpAÿ AðPhBJ
@èéþ gBÁ ôWõk ðlAyPú ô̂ñBð̀ú ÖpAôAðþ @èéþ koWíÏýQ WõWú|øB GBæOpAuQ, Gú kèýê GBæ Gõkó ÖpAôAðþ @ó @èê koWíÏýQ ôAèlüò Gõkû Þú âBìQ|øBÿ
@ðùB, grAðú sðþ WíÏýQ oA ìþ|uBqðl.

ôAsû|øBÿÞéýlÿ:|O×ßýà sðþ, ÆýõoGõìþ, ìXPíÐ Îílû Knüp} GBÖPþ, oürìBøõAoû |8520IEL
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ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
ìƒXƒPƒíƒÐ Îƒíƒlû Kƒnüp} GBÖPþ |)CHM(| Aôèýò GBokokøú 0391 ô koÆþ
ìƒÇƒBèƒÏú ôAÞñ{|øBÿ ok Kýõðl yñBuBüþ yl. KýzpÖQ koÎéõï Gýõèõsÿ
uéƒõèƒþ ô Aüƒíƒõðƒõèõsÿ kokøú|øBÿ 0791 ô 0891 ìzhÀ Þpk Þú |CHM|
gõyú|Aÿ Aqsó|øB AuQ Þú koâõðú|øBÿ ìhPéØ ôWõk kAok ô ìõèßõë|øBüþ
ôAGvPú Gú Aüíñþ oA oìrìþ| Þñl. Aüò ìõèßõë|øB ìvEõë ÎpÂú @ðPþ|só|øBÿ
kAgƒê ô gƒBoZ uéƒõèƒþ kouƒÇe uéõë|øB øvPñl ô koOñËýî KBui|øBÿ|
Aüíñþ ô ìÛBôìQ Gú GýíBoüùB kgBèQ kAoðl (02,01).

gõyú sðþ |CHM| koÆýõo(ÞíLéßwB|) yBìê 3 Þçx I)F-B( ôII

|)L-B(| ôVI|)G-B(| Gõkû ô Gú AGpgBðõAkû AüíõðõâéõGõèýò|øB OÏéÜ kAok. Aüò
ìƒXƒíƒõÎú koìýßpôÞpôìõqôï 61 ÆýõoGú yßéþ GvýBoìPpAÞî ôAÚÐ ylû
AuQ ô OñùB só|øBÿ Âpôoÿ oA kAoA AuQ. só|øBÿ |CHM| koÆýõoGB ìÛBôìQ
üƒB cƒvƒBuƒýƒQ ðvHQ Gú Gpgþ KBOõsó|øB AqWíéú ôüpôx GýíBoÿ ìBoá,
ôüpôx uBoÞõìBÿ oôx, ôüpôx èßõqKpðlâBó, ÞõÞvýlüB ô GBÞPpÿ|øBüþ
AqÚHýê uBèíõðç ô AuPBÖýéõÞõÞõx koAoOHBÉ øvPñl. Îçôû|GpAüò GvýBoÿ

Aqg¿õ¾ýBR küãpÒýp|ôAGvPú Gú uývPî Aüíñþ AqWíéú ¾×BR Oõèýlÿ,
ôqó Gló, ìýrAó WõWú ko@ôoÿ ô GBoôoÿ ðýrkoGpgþ âõðú|øBÿ cýõAðþ Aq
Wíéú Æýõo, OõuÈ gõyú sðþ |CHM| ÞñPpë ìþ|yõk. GñBGpAüò só|øBÿ
|CHM| Gƒú ÎñƒõAó üà ðzBðãpGB Aoq} GpAÿ Odéýê|øBÿ ìPípÞrkoÆýõo,
WùQ AðPhBJ WíÏýQ|øBÿ ìÛBôï Gú GýíBoüùB GB ôütâþ|øBÿ Kpôoyþ ìõöSp
ìõok OõWú ÚpAoâpÖPú AuQ (61,41,11,6,4).|

ìƒÇBèÏú O×ßýà só|øB, oôyþ GpAÿ @qìõó ÚBðõó Aôë ìñlë üB øíBó
ÚBðõó WlAüþ (O×ßýà) AuQ. GB AuP×Bkû AqAüò oô} ìþ|OõAó ðdõû ôoASQ
üà ¾×Q AqôAèlüò Gú ÖpqðlAó ô OÇBGÜ @ó GB ÚõAðýò ìñlèþ oA uñXýl. Aq
Aüƒò oô} ìþ|OõAó Gú ÎñõAó üà oô} @ìBoÿ WùQ Gpouþ OBCSýpüà só
gBÁ koôoASQ üà ÖñõOýM Gú üà Öpk Gùpû Gpk. Aìpôqû GB âvPp} ¾ñÏQ
Æýƒõoô Oç}|øƒBÿ oôqAÖƒrôó WùƒQ GùHƒõk ypAüÈ Kpôoyþ ðýBqGú Oùýú|
AÆçÎƒBR yXƒpû||ðƒBìƒú|Aÿ ìdvƒõx AuƒQ. Aq@ðXƒB Þƒú AÞTƒp¾×BR ìùî
AÚP¿Bkÿ AqWíéú ìÛBôìQ koGpAGpGýíBoüùB, ¾×BR Oõèýlÿ ô Oõèýl|ìTéþ
OdQ OBCSýpgõyú| sðþ |CHM| øvPñl, koGpðBìú|øBÿ A¾çf ðtAkÿ OÏýýò
sðƒõOýƒM|øƒB ô Gƒpouƒþ ðdƒõû O×ßýƒà ô ôoASƒQ Aüƒò ìXíƒõÎƒú Gƒú ìñƒËõo
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kuƒQ||üƒBGþ Gú kôkìBó|øBÿ ìÛBôï Gú GýíBoüùB ô øí̀ñýò ¾×BR Oõèýlÿ
GùHõk üBÖPú, æqï Gú ðËpìþ|oul (51,6,1).

Gú|ÆõoìÏíõë |CHM| ÆýõoOõuÈ oô}|øBÿ upôèõsÿ ô GB AuP×Bkû Aq
@ðPƒþ|uƒpï|øƒBÿ AgP¿ƒB¾ƒþ |CHM| ÞçxI|)F-B(| ô ÞçxVI|)G-B(|
yƒñƒBuƒBüƒþ ìƒþ|yƒõk. AìƒB oô}|øƒBÿ OƒBüƒLƒýƒñƒä uƒpôèõsÿ Gú kèýê Gpôq
ôAÞñ{|øBÿ ìPÛBÆÐ, ÊùõoøBKéõOýM|øBÿ Wlül, Þý×þ üB Oõ¾ý×þ Gõkó
Oƒ×ƒvƒýƒpôAÞƒñƒ{|øƒBÿ uƒpôèƒõsÿ ô cÃõo@ðPþ|só|øBÿ Kéþ|ìpÖýà Òýp|
|CHM|GB ìdlôküQ|øBüþ øípAû øvPñl. GB OõuÏú Îéî Gýõèõsÿ ìéßõèþ,
oô}|øƒBÿ qüBkÿ GpAÿ OÏýýò øBKéõOýM|øBÿ |CHM| AGlAÑ ylû AuQ. Aq
Wƒíéú Aüò oô}|øB ìþ|OõAó Gú OÏýýò OõAèþ |AND|, AèßPpôÖõoq2 GÏlÿ,
uƒBOƒpó GƒçOƒýƒñä, PLFR-RCP|,|PCSS-RCPô PNS| AyBoû Þpk. AèHPú
oô}|øƒBÿ ìƒnÞƒõoGpAÿ OÏlAk ðíõðú qüBk ÞBoAüþ æqï oA ðlAyPú ô ̂ñlAó
ìÛpôó Gú ¾pÖú ðývPñl (41,9,8,7,5). ||

oürìBøõAoû |8520IEL| koðBcýú gõyú sðþ |CHM| ÚpAokAok ô AuP×Bkû
Aq@ó Gú ÎñõAó üà ðzBðãpsðPýßþ GpAÿ OÏýýò øBKéõOýM|øBÿ |CHM| Æýõo,
Aôèýò GBoOõuÈ notluF| ô øíßBoAó k|ouBë 6002 ¾õoR âpÖQ. oürìBøõAoû
|8520IEL| üà oürìBøõAoû OPpAðõÞéEõOýlÿ GB üà øvPú ̂ùBoW×Q GBqÿn

|)CTTT(| AuQ Þú AqðËpÖýrüßþ koðBcýú WBüãBû sðþ |B| gõyú sðþ |CHM|
ô Gýò só|øBÿ |FB| ô |GB| ôAÚÐ ylû AuQ. Gú kèýê ôWõk oAGÇú| Îlï OÏBkë
KƒýƒõuƒPãþ ô AoOHBÉ ìÏñþ|kAoÿ Þú Gýò @èê|øBÿ oürìBøõAoû |8520IEL| ô
øBKéõOýM|øBÿ CHM| ìõWõk AuQ, OñõÑ ko|Aüò ðzBðãpyBølÿ GpOñõÑ
|CHMkoWíÏýQ Gõkû ô ìþ|OõAðl AÆçÎBR ÒýpìvPÛýíþ oA kog¿õÁ
OõqüÐ @èê|øBÿ |F-B| koWíÏýQ ÖpAøî Þñl (21,7,3).

øƒlÙ AqìƒÇƒBèƒÏƒú cBÂpGpouþ Kéþ|ìpÖývî CHM| kokô WíÏýQ
ÆƒýƒõoGƒõìƒþ gƒpAuƒBó ô ÆƒýõoOXBoÿ èãùõoó ô øí̀ñýò Gpouþ ðdõû
Oƒ×ƒßƒýƒà ô ôoASƒQ Aüƒò gƒõyƒú sðƒþ koAüƒò kô WíÏýQ Gõkû AuQ. Aüò
WƒíƒÏƒýƒQ|øƒB OƒdƒQ GƒpðƒBìƒú|øBÿ A¾çf ðtAkÿ Gú ìñËõoOõèýl âõyQ ô
Ohî|ìpÕ øvPñl. GB OõWú Gú ðÛ{ Îílû |CHM| koÞñPpë GýíBoüùB ô ¾×BR
Oõèýlÿ koÆýõo, OzhýÀ Kéþ|ìpÖývî @ó koWíÏýQ|øBÿ kocBë A¾çf
ðtAk ìþ|OõAðl WùQ AðPhBJ AÖpAk ìÛBôï Gú GýíBoÿ ô Oùýú ôAÞvò|øBÿ ìõöSp
Gú ÞBooôk.

ìõAk ôoô}| ÞBo
ðíƒõðú âýpÿ ôAuPhpAZ |AND| sðõìþ:koìÇBèÏú cBÂpOÏlAk 533

ðíƒõðú ìpGõÉ Gú kô WíÏýQ ÆýõoGõìþ gpAuBó ô OXBoÿ èãùõoó ìõok
ìÇBèÏú ÚpAoâpÖQ. ðíõðú|øBÿ ÆýõoGõìþ AqìpÞrA¾çf ðtAk ô KzPýHBðþ
ìpÕ Gõìþ gpAuBó ôAÚÐ koAuPBó gpAuBó oÂõÿ Oùýú âpkül ô yBìê 513
ðíƒõðƒú gõó (721 ðíõðú ìpGõÉ Gú WõWú|øB |)1F(| ô 881 ðíõðú ìpGõÉ Gú
ôAèƒlüƒò @ðùB )P()Gõk. ðíõðú|øBÿ ìpGõÉ Gú Æýõo¾ñÏPþ AqìpÞrKpôo}
ÆýõoOhî| ânAoìpÒà OùpAó Oùýú yl ô yBìê 01 ðíõðú gõó ìpGõÉ Gú ôAèl

ìBkû |)P(| ô 01 ðíõðú Ohî ìpÕ GBoôo|)1F(| Aüò ìpÕ|øB Gõk. ðíõðú|øBÿ gõó OB
qìBó AuPhpAZ |AND| koèõèú|øBÿ cBôÿ |ATDE| ô kokìBÿ o02– ðãùlAoÿ
yƒƒlðƒƒl. AuƒPƒhƒƒpAZ |AND| sðƒƒõìƒƒþ GƒB Þƒíƒà ÞƒýƒQ AuƒPƒhƒpAZ |AND|
sðƒõìƒþ|)aeroK htuoS ,REENOIB(| ô GpAuBx KpôOßê uBqðlû ÞýQ
AðXƒBï âƒpÖƒQ. ÞíýƒQ ô Þý×ýƒQ |AND| AuPhƒpAZ ylû Gú OpOýI Gõuýéú
oô}|øBÿ AuLßPõÖPõìPpÿ ô së AèßPpôÖõoqìõok AoqüBGþ ÚpAoâpÖPñl.

AÖrôkû uBqÿ oürìBøõAoû |8520IEL| ôsðõOBüLýñä |CHM:Gpouþ
@èê|øBÿ oürìBøõAoû |8520IEL| Gú Þíà oôyþ Þú |notluF| ô øíßBoAó ko
uƒBë 6002 AoADƒú Þƒpkðƒl, ¾õoR KnüpÖQ. GpAüò AuBx ôAÞñ{ |RCP| ko
cƒXƒî ðùƒBüƒþ 05 LmyƒBìƒê gn02, |AND| sðƒõìƒþ, gP 01 AqøƒpÞƒlAï Aq
KpAüípøBÿ |8520IEL|, lomm5/1, |2lCgM| ô üà ôAcl @ðrüî Oà KéýípAq
|)ynamreG ,satnemreF(| AðƒXƒBï yƒl. ̂ƒpgƒú|øƒBÿ kìƒBüƒþ yBìê üà
ìpcéú ôAupyPãþ Aôèýú ;|Co49 Gú ìlR 1 kÚýÛú, 53 ̂pgú uú ìpcéú|Aÿ,
yBìê ìpcéú ôAupyPú uBqÿ ;|Co29 Gú ìlR 54 SBðýú, ìpcéú AO¿Bë ;|Co

75 Gú ìlR 54 SBðýú, ìpcéú GvÈ ;|C|o27 Gú ìlR 54 SBðýú ô koAðPùB üà
ìpcéú GvÈ AðPùBüþ ;|C|o27 Gú ìlR 1 uBÎQ ô 03 kÚýÛú Gõk. KpAüípøBÿ
|8520IEL| Gƒú|¾ƒõoR |3-GGAATGGTTCAAGACGACGCAC-5|
GpAÿ KpAüípoÖQ ô |3-CGTGACTCCTGACTCGTGTCGA-5| GpAÿ
KpAüípGpâzQ ÆHÜ ârAo} |llennoCcM| ô øíßBoAó (Gú yíBoû kuPpuþ
|18738Z| GBðà só) ko|RCP| ìõok AuP×Bkû ÚpAoâpÖPñl. ||

koðƒùƒƒBüƒƒQ Lm5 Aqìƒdƒ¿ƒõë |RCP| Gƒpoôÿ së @âƒBoôq4% (koGƒBÖƒp
X1EBT) GB AgPçÙ KPBðvýê V06 ô Am54 Gú ìlR 3 uBÎQ AèßPpôÖõoq
yƒlû ô GƒB AOƒýlüõï GpìBül oðä| @ìýrÿ yl. GpAÿ O×ßýà kÚýÜ|Op@èê|øBÿ
ðƒrküƒà Gƒú øî, AèƒßƒPƒpôÖƒõoqGƒpoôÿ së Kéƒþ|AÞpüê @ìýl 01% OßpAoyl.
uƒp|AðƒXƒBï AðƒlAqû øƒpÞƒlAï Aqìƒdƒ¿ƒõæR RCP |(@èƒê|øƒBÿ oüƒrìƒBøõAoû
8520IEL) OõuÈ ðpï AÖrAo|erutpacotohP| ðvhú 30/99 ô GpAuBx W×Q
GBqOÏýýò âpkül.

@ðBèýrsðPýà WíÏýQ: @èê|øBÿ oürìBøõAoû |8520IEL| GpAuBx AðlAqû
yñBuBüþ ylðl. OÏlAk ô ÖpAôAðþ @èê|øB ô sðõOýM|øB, ÖpAôAðþ ìõok ìzBølû
ô ìõok AðPËBoøpüà Aq@èê|øB, ìýrAó øPpôqüãõuýPþ ìõok ìzBølû ô ìõok
AðPËBoô øí̀ñýò @qìõó OÏBkë øBokÿ–ôüñHpå |)EWH(| koøpWíÏýQ ô
Gýò kô ðvê ôAèlüò |)P(| ô ðPBZ |)1F(| GB Þíà @qìõó ìpGÐ ÞBÿ ô ðpï AÖrAo
|ENEG POP| ðvhú 23/1 ìõok AoqüBGþ ÚpAoâpÖQ. ìýrAó OñõÑ sðPýßþ ko
WƒíƒÏƒýƒQ|øƒB OõuÈ kô KBoAìPpOÏlAk @èê (aN)| ô ìýrAó øPpôqüãõuýPþ
|)eH(| ô GƒpAuƒBx Öƒpìƒõë AoADú ylû OõuÈ |ieN| ô øíßBoAó kouBë 7991
OƒÏýýò yl. Gú ìñËõoìzBølû OBCSýpWñvýQ GpôoASQ |CHM| ðýrÖpAôAðþ
ìõok ìzBølû ô ìõok AðPËBo@èê|øB ô sðõOýM|øB koGýò kô Wñw ðpô ìBkû ko
WíÏýQ ÆýõoGõìþ gpAuBó ìõok Gpouþ ÚpAoâpÖQ.



O×ßýà sðþ @èê|øBÿ |CHM| koÆýõo301

ðPBüY ||
koGƒpouƒþ Kéþ|ìpÖývî |CHM| ko533 ðíõðú ìpGõÉ Gú kô WíÏýQ

ÆýõoGõìþ ô OXBoÿ, koìXíõÑ 12 @èê AqoürìBøõAoû |8520IEL| yñBuBüþ
yƒl (O¿ƒõüƒp1). koWíÏýƒQ ÆýƒõoGƒõìƒþ gpAuBó (WõWú|øB ô ôAèlüò)
ìXíõÑ 02 @èê ìPñõÑ (Aq281 OB 474 W×Q GBq) ìzBølû yl, Þú GýzPpüò
ÖpAôAðþ ìPÏéÜ Gú @èê |pb| 123 (88/22%) ô ÞíPpüò ÖpAôAðþ ìpGõÉ Gú @èê
|pb| 281 (61/0%) Gƒõk Þƒú Gƒú OpOýI ìpGõÉ Gú øBKéõOýM|øBÿ 47Bô 4B| Aq
|CHM| øvPñl. @èê 032 koìÇBèÏBR ânyPú kokðýB ârAo} ðzlû ô Aôèýò
GBokoAüò WíÏýQ külû yl. GB OõWú Gú "øî GBoqGõkó" @èê|øBÿ oürìBøõAoû
AqìXíƒõÑ Aüƒò 02 @èƒê koAüƒò WíÏýƒQ OÏƒlAk 68 sðƒõOýƒM (21 sðƒõOýM
øõìõqüãõR ô 47 sðõOýM øPpôqüãõR) ìzBølû yl. koWíÏýQ ôAèlüò
|)P(| 02 @èê AqoürìBøõAoû |8520IEL| yñBuBüþ ylû Þú @èê |pb| 123 GýzPpüò
ÖpAôAðþ (61/22%) ô @èê|øBÿ |pb| 281ô |pb| 372 ÞíPpüò ÖpAôAðþ (72/0%) oA
kAoA Gõkðl. koWíÏýQ WõWú|øB |)1F(| ðýr91 @èê AqAüò oürìBøõAoû ìzBølû
yl Þú @èê 123 GýzPpüò ÖpAôAðþ (89/32%) ô @èê|øBÿ 032 ô 474 ÞíPpüò
ÖƒpAôAðƒþ (4/0%) oA kAyPñƒl (Wƒlôë 1). koGƒpouƒþ ðdõû ôoASQ @èê|øB Aq
ôAèƒlüƒò Gƒú ÖƒpqðƒlAó ô GƒpÚƒpAoÿ OÏBkë øBokÿ ôüñHpå koAüò WíÏýQ GB
AuP×Bkû Aq@qìõó ìpGÐ ÞBÿ, O×BôR ìÏñþ|kAoÿ Gýò kô WíÏýQ ôAèlüò ô
WõWú|øB ìzBølû ðzl ô koìXíõÑ WíÏýQ Gõìþ gpAuBó koOÏBkë ÚpAo

kAyƒQ (O¿ƒõüƒp2). æqï Gƒú mÞƒpAuƒQ kog¿ƒõÁ WíÏýQ ÆýõoGõìþ
gƒpAuƒBó ðƒPƒBüƒY @qìƒõó ðƒvƒHƒQ kouƒQ|ðƒíƒBüƒþ Îƒlï AðƒdƒpAÙ AqOƒÏBkë
øBokÿ–ôüñHpå oA ðzBó kAk. koìõok AoOHBÉ @èê|øBÿ |8520IEL| ô Gú kðHBë
@ó øƒBKéõOýM|øBÿ |CHM| GB Wñw ðýrGú ìÛBüvú OõqüÐ AcPíBèþ @èê|øB ô
sðõOýM|øBÿ ìzBølû ylû ô ìõok AðPËBokokô Wñw ðpô ìBkû KpkAgPú yl,
Þƒú 02 @èƒê koWñw ìBkû ô 81 @èê koWñw ðpìzBølû yl. koìdBuHú
@qìƒõó ìƒpGÐ ÞBÿ, AqðËpOÏlAk ô ÖpAôAðþ @èê|øBÿ oürìBøõAoû |8520IEL|
Oƒ×BôR ìÏñþ|kAoÿ Gýò kô WíÏýQ ðpô ìBkû ìzBølû ðzl ô Aüò ìõÂõÑ
ðƒzƒBó ìƒþ|køƒl Þƒú @èƒê|øƒBÿ oürìBøõAoû Gú|ÆõoìvPÛê AqWñw ô ÖÛÈ
GõAuÇú ÖpAôAðþ @ðùB koWíÏýQ Gú AoV ìþ|ouñl (O¿õüp3).

koÆƒýƒõoOƒXƒBoÿ èƒãƒùƒõoó koìXíõÑ 3 @èê oürìBøõAoû |8520IEL|
yñBuBüþ yl Þú 2 @èê @ó GB @èê|øBÿ ìzBølû ylû koWíÏýQ ÆýõoGõìþ
ìzPpá Gõkû ô @èê |pb| 784 OñùB koWíÏýQ OXBoÿ külû yl. @èê |pb| 162
GƒýƒzƒPƒpüƒò ÖƒpAôAðþ (05%) ô @èê |pb| 784 ÞíPpüò ÖpAôAðþ (6%) oA koAüò
WíÏýQ ðzBó kAk. Aüò @èê ðýrìpGõÉ Gú øBKéõOýM |21B| AuQ. AqìXíõÑ
3 @èê ìõWõk koWíÏýQ èãùõoó, 4 sðõOýM (1 sðõOýM øõìõqüãõR ô 3
sðƒõOƒýƒM øPpôqüãõR) yñBuBüþ yl. koWíÏýQ ôAèl|øBÿ ìBkû @èê |pb|
753 (05%) ô koWíÏýQ WõWú|øB @èê |pb| 162 (07%) GýzPpüò ÖpAôAðþ ô ko
øƒpkô WƒíƒÏýQ @èê |pb| 784 (02% koôAèlüò ô 01% koWõWú|øB) ÞíPpüò
ÖƒƒpAôAðƒƒþ oA kAyƒƒQ (Wƒƒlôë 1). @qìƒƒõó ìƒƒpGƒƒÐ ÞƒƒBÿ GƒƒpÚƒƒpAoÿ OƒÏƒBkë
øƒƒBokÿ–ôüƒñƒHƒƒpå oA OƒƒBCüýƒl ðßƒpkû ô O×ƒBôR ìÏñƒþ|kAoÿ ìýƒBó WíÏýƒQ
ìõèløBÿ ìBkû ô ÖpqðlAó ìzBølû yl (50/0<p|)(O¿õüp4). ||

GdU
oürìBøõAoû |8520IEL| koìýßpôÞpôìõqôï 61 ÆýõoÚpAoâpÖPú AuQ ô GB

@èê|øBÿ |CHM| koÎlï OÏBkë KýõuPãþ ìþ|GByl. ìýrAó Kéþ|ìpÖývî ô
OñƒõÑ @èéƒþ kosðƒõOýƒM|øBÿ Aüò oürìBøõAoû ìþ|OõAðl yBølÿ GpOñõÑ ko
øBKéõOýM|øBÿ gõyú sðþ |CHM| GByl. Gpøíýò AuBx koìÇBèÏú cBÂp
Gƒú Gƒpouƒþ ìýƒrAó KƒpAÞñƒlâƒþ ô ðdõû O×ßýà ô Gú AoV ouýló @èê|øBÿ
oürìBøõAoû |8520IEL| kokô WíÏýQ ÆýõoGõìþ ô OXBoÿ KpkAgPú yl Þú
koWíÏýQ Gõìþ 02 @èê ô koWíÏýQ OXBoÿ OñùB 3 @èê yñBuBüþ yl. ðPBüY
GýBðãpOñõÑ sðPýßþ GBæOpÆýõoGõìþ koìÛBüvú GB ÆýõoOXBoÿ AuQ. ko
ìƒÇƒBèÏƒBR ìzƒBGùƒþ Þƒú Gpoôÿ ÆýõoGõìþ Gpqüê, ôüPñBï ô OBðrAðýB AðXBï
âpÖPú AuQ ðýrGú OpOýI 51, 91 ô 32 @èê AqAüò oürìBøõAoû ârAo} ylû Þú
OBCüýl Þññlû Kéþ|ìpÖývî GBæÿ |CHM| koÆýõoGõìþ AuQ (81,31,21). |ko
ìÛBGê koìÇBèÏBR WlAâBðú|Aÿ Þú Gpoôÿ ÆýõoOXBoÿ (AqWíéú èãùõoó
u×ýl) kokðýB AðXBï ylû AuQ OñùB 3 OB 5 @èê GpAÿ Aüò oürìBøõAoû ârAo}
ylû ô ðßPú WBèI OõWú Aüò AuQ Þú koOíBìþ Aüò ìÇBèÏBR @èê|øBÿ |pb|
162 ô |pb| 753 ârAo} ylû ô koìÇBèÏú cBÂpðýrAüò kô @èê koWíÏýQ
OXBoÿ ôWõk kAoðl ô ìþ|OõAðl ðzBó|køñlû gBuPãBû ìzPpá sðPýßþ Aüò

ko¾l ÖpAôAðþ ko
WõWú|øB |(1F|)|

ko¾l ÖpAôAðþ
koôAèlüò |(P) @èê 8520IEL| (pb)

|ÆýõoGõìþ gpAuBó

0 72/0 281
30/2 98/1 491
79/01 45/01 502
56/3 87/3 322
04/0 26/1 032
56/3 23/4 742
78/4 04/5 162
18/0 72/0 372
78/4 23/4 592
87/11 01 903
89/32 61/22 123

34/2 207/2 543
78/4 15/3 753
44/51 57/61 763

26/1 80/1 183
12/1 42/3 393
12/1 80/1 504
26/1 53/1 024
60/4 23/4 344
04/0 53/1 474

07 03 162
|ÆýõoOXBoÿ èãùõoó02 05 753

01 02 784

Wlôë 1.  ÖpAôAðþ @èê|øBÿ oürìBøõAoû |8520IEL| kokôWíÏýQ ÆýõogpAuBó ô
èãùõoó.
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WíÏýQ|øB GByl (71,61,3,2). ||
GB OõWú Gú Aüñßú ÆýõoGõìþ AÒéI koypAüÈ @qAk ðãùlAoÿ ìþ|yõðl ô

ìƒBðñƒl ÆýƒõoOXƒBoÿ OdQ ÞñPpë ylül GpðBìú|øBÿ ìlüpüPþ A¾çf ðtAk
ðývPñl, GB KBOõsó|øBÿ ìPÏlkÿ ìõAWú ylû ô yýõÑ GýíBoüùB ko@ðùB GýzPp
AuQ ô koðPýXú AðPËBoìþ|oôk OñõÑ |CHM| ko@ðùB koÆþ ̂ñl ðvê AÖrAü{
üBGl. AÖrAü{ OñõÑ |CHM| Gú @ðùB Aüò AìßBó oA ìþ|køl Þú Gú KBOõsó|øBÿ
ìdýÇþ GýzPpÿ KBui kAkû ô GhQ qðlû|ìBðþ GýzPpÿ kAyPú GByñl. AqAüò
ìñËpÆýõoOXBoÿ AÒéI koypAüÈ GùlAyPþ ô Kpôoyþ kÚýÜ, Gú ìñËõo
GùHƒõk ¾×ƒBR Oƒõèýƒlÿ ÚƒpAokAyPƒú ô koAüƒò Gùãƒrüñƒþ ìÛBôìQ koGpAGp
GýíBoüùB AðPhBJ kôï AuQ (81,31,9).

Îçôû GpAøíýQ oürìBøõAoû |8520IEL| koOÏýýò sðõOýM|øBÿ |CHM|,
OÏlAkÿ Aq@èê|øBÿ Aüò oürìBøõAoû GB Gpgþ ìPÓýpøBÿ Oõèýl ô uçìQ Aq
Wíéƒú ôqó Gƒló, KƒBuƒi @ðPƒþ|GƒBkÿ Îéýƒú ôAÞvƒò ðýƒõÞƒBuê, Aðãê|øBÿ
uƒýƒvƒPƒî âƒƒõAo} ô uñƒloï ÖéXƒþ cƒBk koAoOHƒBÆñƒl (81,61,31,2). ko
ìƒÇƒBèƒÏƒú|Aÿ Þƒú OƒõuÈ |arimalewL| ô øíßBoAó kouBë 8002 Gpoôÿ kô

WíÏýQ AqÆýõoOBðrAðýB AðXBï yl, AoOHBÉ ìÏñþ|kAoÿ Gýò @èê |pb| 502 Aüò
oüƒrìƒBøƒõAoû ô Oƒõèýƒl @ðPƒþ|GBkÿ Îéýú ôAÞvò ðýõÞBuê ô @èê |pb| 703 Aüò
oürìBøõAoû ô ôqó Gló ârAo} yl. @èê |pb| 502 koWíÏýQ Gõìþ gpAuBó
ðýrGB ÖpAôAðþ ðvHPB GBæ (17/01%) ôWõk kAok ô ìþ|OõAðl yBølÿ GpìÛBôìQ
GBæÿ Aüò WíÏýQ GByl (31).

ôWõk OÏBkë øBokÿ–ôüñHpå koWíÏýQ ÆýõoGõìþ gpAuBó ðzBó
ìþ|køl Þú koAüò WíÏýQ ÖpAôAðþ|øB koÆþ ðvê|øBÿ ôAèlüò ô WõWú|øB
OÓýýpÿ ðßpkû ô ̂ñBð̀ú ÖpAôAðþ üà @èê koWíÏýQ WõWú|øB GBæOpAuQ,
Gú kèýê GBæ Gõkó ÖpAôAðþ @ó @èê koWíÏýQ ôAèlüñþ Gõkû Þú âBìQ|øBÿ
@ðùB grAðú sðþ WíÏýQ oA ìþ|uBqðl. AðdpAÙ AqOÏBkë koWíÏýQ OXBoÿ
ìíßò AuQ Gú ÎéQ Þõ̂à Gõkó WíÏýQ ìõok ìÇBèÏú GByl. GB OõWú Gú
@ð̀ú kooAGÇú GB ypAüÈ OÏBkë øBokÿ–ôüñHpå ôWõk kAok, WíÏýQ GBül Gú
ìýrAó ÞBÖþ Groå Gõkû ô @ìýr}|øB O¿BkÖþ AðXBï yõðl. AìB @ð̀ú Þú ko
cÛýÛQ koAüò WíÏýQ OXBoÿ ôWõk kAyQ, üà WíÏýQ @ìBoÿ Þõ̂à
GB @ìýr}|øBüþ Òýp|O¿BkÖþ AuQ. ðßPú WBèI OõWú Kéþ|ìpÖývî KBüýò||Op

O¿õüp2. ÖpAôAðþ ðvHþ @èê|øBÿ oürìBøõAoû|8520IEL| koWíÏýQ ÆýõogpAuBó.|
ôAèlüò                        WõWú|øB

O¿õüp3. ÖpAôAðþ ðvHþ @èê|øBÿ oürìBøõAoû |8520IEL| Gú O×ßýà WñvýQ koWíÏýQ
ÆýõogpAuBó. |Wñw ìBkû                   Wñw ðp

O¿õüp4. ÖpAôAðþ ðvHþ @èê|øBÿ oürìBøõAoû|8520IEL| koWíÏýQ Æýõoèãùõoó.
| ôAèlüò                        WõWú|øB

O¿õüp1. @èê|øBÿ oürìBøõAoû |8520IEL| kokôWíÏýQ ÆýõogpAuBó ôèãùõoó.



O×ßýà sðþ @èê|øBÿ |CHM| koÆýõo501

ÆýõoOXBoÿ koìÛBüvú GB ÆýõoGõìþ AuQ, Gú|Æõoÿ Þú koìÇBèÏBOþ Þú Gp
oôÿ OÏlAk ðíõðú GBæ (clôk 002 ðíõðú) AqWíÏýQ èãùõoó AðXBï ylû ðýr
OñùB 2 OB 4 @èê AqAüò oürìBøõAoû ârAo} ylû AuQ (91,61,2).

|koOdÛýÜ cBÂpAqoürìBøõAoû |8520IEL| Gú ìñËõoOBüLýñä |CHM| ko
kô WíÏýƒQ ÆýƒõoGƒõìƒþ ô OXƒBoÿ AuP×Bkû yl. Aüò oürìBøõAoû Gú kèýê
kAyPò @èê|øBÿ qüBk ô øí̀ñýò kAìñú ôuýÏþ Þú AðlAqû @èê|øBÿ @ó kAok Gú
ÎñƒõAó üà ðzBðãp|AND| WùQ OdÛýÛBR Aüíñþ|yñBuþ ô sðPýßþ ÚBGê
AuP×ƒBkû AuƒQ. AuP×ƒBkû AqAüƒò ðzƒBðãpGpAÿ ÆýõoGõìþ AüpAó ìþ|OõAðl
AÆçÎBR Aoqyíñlÿ kooAGÇú GB OñõÑ ô ÖpAôAðþ @èê|øBÿ CHM| ìõWõk ko
mgBüpsðPýßþ ÞzõoGú|kuQ køl ô AìßBó ìÛBüvú @ó GB uBüpWíÏýQ|øBÿ
WùBó oA GpAÿ ìB ÖpAøî uBqk.
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Abstract:
BACKGROUND: Major histocompatibility complex (MHC) in chicken has profound

influence on resistance/susceptibility to disease, and production and reproduction traits.
Microsatellite marker LEI0258 is a genetic indicator for MHC haplotypes. Recognizing
diversity of MHC haplotypes in selectively bred populations will be helpful for selecting
population resistant to disease and development of effective vaccines. OBJECTIVES: The
purpose of the present study was to evaluate polymorphism at MHC in two populations of
Khorasan indigenous chickens and commercial Leghorn breed using microsatellite marker
LEI0258 and to investigate its segregation and heredity. METHODS: A total of 335 blood
samples from Khorasan Razavi indigenous chickens and commercial Leghorn population
including parents (P) and offspring (F1), were analyzed. The MHC genotypes were
determined using LEI0258 microsatellite. The study of allele heredity from P to F1 and
Hardy-Weinberg equilibrium were conducted using Chi-square and Likelihood Ratio tests.
RESULTS: In Khorasan indigenous chickens 20 different alleles were identified for LEI0258
microsatellite. The allele 321 bp had the highest (22.88%) and the allele 182 bp had the lowest
(0.16%) frequency. In the commercial population (Leghorn breed) 3 alleles were found for
this marker of which the allele 261 bp had the highest (50%) and alleles 487 bp had the lowest
(6 %) frequency. In allele heredity analysis and Hardy-Weinberg equilibrium of Khorasan
population, no significant differences were observed between P and F1 progenies.
CONCLUSIONS: These results indicate a higher genetic variation in indigenous chickens
compared to commercial breed. There was no preference for a particular allele in indigenous
chickens. The higher frequency of some alleles in F1 population is due to the high frequency
of the same alleles in parent population which their gametes make the population gene pool.
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Figure  Legends  and  Table  Captions
Figure 1. LEI0258 microsatellite allele in Khorasan and Leghorn chickens.

Figure 2. LEI0258 microsatellite allele frequency in Khorasan chicken.

Figure 3. LEI0258 microsatellite allele frequency according to sex in Khorasan chicken.

Figure  4. LEI0258 microsatellite allele frequency in Leghorn chicken.

Table 1. LEI0258 microsatellite allele frequency in Khorasan and Leghorn chickens.
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