
ìÛlìú

ðBcýú sðPýßþ oA Þú kAðzíñlAó Aìpôqû Gú ÎñõAó ìXPíÐ A¾éþ uBqâBoÿ

ðvXþ(|CHM|) ìÏpÖþ ìþ| Þññl,  OõuÈ (6391) |reroG reteP| kouBë 6391ô

koAoOHBÉ GB ôAÞñzùBÿ Knüp} GBÖPþ yñBuBüþ yl. koAGPlA sðùBÿ |CHM| ko

ìõ}, Æýõo, AðvBó ô uLw kouBüpâõðú|øB yñBuBüþ ylðl ô cPþ kouBüp

âõðú|øB ìTê âýBøBó ô Gþ ìùpâBó  AôoOõèõÞõuþ Aq@ó|øB ìzhÀ âpkülû

AuQ. koÆýõo@ðPþ sðùBÿ âpôøùBÿ gõðþ Þú kook Kýõðl kgBèQ kAoðl

OõuÈ só|øBÿ |CHM|oìrìþ|yõðl ô Gú øíýò kèýê kuPãBû |CHM| koÆýõooA

uývPî  |B| ðýrìþ|gõAðñl(32,22,8). |

|CHM kuPú Aÿ AqsðùB AuQ ô ìd¿õæR @ó  âpôøþ AqKpôOEýò|øBÿ

uÇdþ uéõèþ øvPñl Þú Gú ÎñõAó yBgÀ|øBÿ gõkÿ Îíê ìþ| Þññl.

Îíéßpk A¾éþ Aüò KpôOEýò|øB, ÎpÂú @ðPþ só  kouÇe uéõë ô OñËýî KBui

|øBÿ Aüíñþ AuQ.  ìzhÀ ylû AuQ Þú sðùBÿCHM| GB ìÛBôìQ üB

cvBuýQ Gú Gpgþ AqGýíBoüùBÿ gõk Aüíò, ôüpôuþ, GBÞPpüBüþ ô Aðãéþ

ìpOHÈ øvPñl. GvýBoÿ Aqg¿õ¾ýBR küãpÒýpôAGvPú Gú uývPî Aüíñþ ðýr,

ìTê ìýrAó Oõèýl kokAï|øBÿ AÚP¿Bkÿ, OõuÈ gõyú sðþ CHM| ÞñPpë

ìþ|yõðl. só|øBÿ|CHM| Gú ÎñõAó üà ìõÂõÑ GB Aoq} GpAÿ Odéýê|øBÿ

ìPípÞrkoÆýõo, WùQ AðPhBJ æüò|øBÿ ìÛBôï Gú GýíBoüùB  GB KBui køþ GùPp

Gú ôAÞvò|øB ô AðPhBJ ôütâþ|øBÿ Kpôoyþ ìõSpìTê Oõèýl Ohî ìpÕ, ìõok

OõWú ÚpAoìþ| âýpðl (92,82,72,62,52,91,71,51,31,4,3).|

|CHM| Æýõo, Aôèýò CHM| ÒýpKvPBðlAoÿ Gõk Þú yñBuBüþ ô OõAèþ

ðõÞéEõOýlÿ @ó ìzhÀ âpkül(22). ìõèßõèùBÿ |CHM|koÆýõoyBìê 3

Þçx|I )F-B(|, |)L-B( II| ô  VI )G-B(| Gõkû ô Gú AGpgBðõAkû

AüíõðõâéõGõèýò|øB|OÏéÜ kAoðl(03,82,22). ìõèßõèùBÿ Þçx |I| øíBðñl

KvPBðlAoAó kouÇe øíú uéõèùB ôWõk kAoðl ô øípAû GB KLPýløBÿ Aðlôsðþ

GýBó ìþ|yõðl. ìõèßõèùBÿ Þçx |II| Gú ôuýéú uéõèùBÿ ÎpÂú Þññlû @ðPþ

sðþ GB @ðPþ sðùBÿ  Aârôsó ÎpÂú ìþ| âpkðl.  ìõèßõèùBÿ Þçx VI|(|G - B|)

Gú ÆõoAgP¿B¾þ koÆýõoôWõk kAoðl ô koKBui @ðPþ GBkÿ ô OzhýÀ @ðPþ

só OõuÈ èñ×õuýQ|øBÿ |B| ðÛ{ kAoðl(82,11). 91 só oìrÞññlû ìéßõë|øBÿ

|CHM| ÆýõoGB Æõèþ koclôk|bk|29 Gpoôÿ  ìýßpôÞpôìõqôï 61 ÚpAokAoðl. ko

ìXíõÑ  |CHM| Æýõo02 GpAGpÞõ̂ßPpAq|CHM| KvPBðlAoAó AuQ. Aüò kuPú

sðþ GvýBoìPpAÞî Gõkû ô OñùB sðùBÿ Âpôoÿ oA kogõk WBÿ kAkû

AuQ(32,12,81,1).

Gú kèýê ðÛ{ Þéýlÿ só|øBÿ |CHM| ÆýõokoKBui|øBÿ Aüíñþ, AoOHBÉ GB

GýíBoüùBÿ Î×õðþ ô OñõÑ @ó|øB koAoOHBÉ GB OBoüi OßBìê, kokô køú Agýp

ìÇBèÏBR GvýBoÿ Gpoôÿ Aüò só|øB AðXBï ylû AuQ(23,32,61,7,6,5). ko

Gpouþ ̂ñl yßéþ ðBcýú sðPýßþ |CHM| OB Þñõó oôyùBüþ ìTê AèßPpôÖõoq2

GÏlÿ, uBOpó GçOýñä |PLFR-RCP DPAR ,PLFA,ASAP ,PNS

,PCSS-RCP ,STS ,etilletasorciM |AuP×Bkû ylû|Aðl (13,42,02,01,7,6,

5).  GpAÿ Gpouþ OñõÑ sðPýßþ koðBcýú |F-B| üB só|øBÿ Þçx |I| Æýõooô}

|PCSS-RCP| oôyþ ìñBuI ô kÚýÜ Gú ðËpìþ|oul. Aüò oô} ÚBkoAuQ

OñõÑ sðPýßþ kocl üà ðõÞéEõOýl oA ìzhÀ ðíBül (01,7). OdÛýÜ cBÂpGú

Gpouþ ̂ñl yßéþ só oìrÞññlû ìéßõë|øBÿ |CHM| Þçx I|(|F-B|) koÆýõo

âõyPþ @oüò GB oô} |PCSS-RCP| KpkAgPú AuQ. |

ìõAk ôoô} ÞBo

ðíõðú âýpÿ ôAuPhpAZ AND|: koAüò OdÛýÜ 56 ðíõðú yBìê04 ÚÇÏú

ìXéú| OdÛýÛBR kAìLryßþ,8831, kôoû 46, yíBoû 1,76-36

Gpouþ OñõÑ sðõOýLþ |)F-B(CHM| koÆýõoâõyPþ @oüò GB AuP×Bkû Aqoô} OñõÑ yßéþ
|AND| Oà oyPú Aÿ

ÒçìpÂB ðýßHhQ GpôWñþ*ðlA GpWvPú

âpôû ìýßpôGýõèõsÿ kAðzßlû kAìLryßþ kAðzãBû OùpAó, OùpAó – AüpAó. |

|(||koüBÖQ ìÛBèú:1 |||yùpüõoìBû 6831 , Knüp} ðùBüþ: 72 Au×ñl ìBû 7831)

|̂ßýlû 
OñõÑ qüBk kosó|øBÿ |CHM| Þçx |I| üB |F-B| Æýõo, yñBuBüþ OÏlAk qüBkÿ AqKLPýl|øBÿ GýãBðú oA WùQ AüXBk KBui Aüíñþ AìßBó Knüpìþ|uBqk. ìÇBèÏú

Aüò ìñBGÐ sðPýßþ GvýBoGB Aoq} ôGpAÿ Wéõâýpÿ AqcnÙ OñõÑ sðPýßþ Âpôoÿ AuQ. OñõÑ sðPýßþ kouõüú @oüò Gú ÎñõAó üà uõüú kAgéþ ìõok Gpouþ ÚpAo

âpÖQ. koAüò OdÛýÜ Aqoô} |PCSS-RCP| WùQ ìÇBèÏú ̂ñl yßéþ só |)F-B(CHM| koÆýõo@oüò AuP×Bkû ylû AuQ. y¿Q ôKñY ðíõðú |AND|

yBìê 52 ðíõðú ìPÏéÜ Gú WíÏýQ ìBkoô04 ðíõðú AqWõWú|øBÿ âõyPþ OXBoÿ uõüú  @oüò ìõok Gpouþ ÚpAoâpÖPñl. koWíÏýQ|øBÿ ìBkoôWõWú|øBÿ âõyPþ7

Aèãõÿ ìhPéØ ìpGõÉ Gú só |F-B| ìzhÀ yl. 2 AèãõGýò kôWíÏýQ ìõok ìÇBèÏú ìzBGú Gõkðl. 2 AèãõAqìXíõÑ  AèãõøBÿ Gú kuQ @ìlû ìzBGú ìÇBèÏBR ÚHéþ

Gõkðl, kocBèýßú 5 AèãõWlül Gú ðËpìþ|ouñl. Aüò ðPBüY ðzBó kAk Þú ÆýõoâõyPþ @oüò AqOñõÑ  sðPýßþ CHM| koðBcýú  |F-B| GpgõokAoðl Þú  ìþ|OõAðl WùQ

AðPhBJ g¿õ¾ýBR ìÇéõJ Aüíñõèõsüßþ ìõok AuP×Bkû ÚpAoâýpk.

ôAsû|øBÿ Þéýlÿ:CHM|, Æýõo@oüò, |PCSS-RCP.

∗)ðõüvñlû ìvõöôë: Oé×ò: 75071116-120 ðíBGp: 22233966-120   ri.ca.tu@thkabkin|:liamE|
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ÆdBë Aq@ìýhPú|øBÿ âõyPþ OXBoÿ @oüò ô 52 ðíõðú gõó AqìBkoAó Aüò

uõüú AðPhBJ yl. AuPhpAZ |AND| sðõìþ GpAuBx oô} KýzñùBkÿ @uõGê

ô øíßBoAó kouBë 1002 ¾õoR âpÖQ(2). |

||AÖrôkû uBqÿ só |)F-B( CHM|

WùQ Gpouþ kôìýò Aârôó só |F-B| Aqoô} KýzñùBkÿ |saiselgI| ô

øíßBoAó kouBë 3002 |AuP×Bkû yl(01). ôAÞñ{ |RCP| kocXî ðùBüþ 05

ìýßpôèýPpyBìê |2lCgM Mm 5.1|, |M|m|002 PTNd|, |Mm1| AqKpAüípøBÿ

|)'3-CTT CTC AAG GGG CAG GTG-'5(-FB382LO ô

|)3-ATG TTG GTC TGG CCG CCA-'5(FB092VR|, |

1 ôAcl|esaremyloP AND qaT )niapS ,enolcoruE(| ô 2 ìýßpô èýPp

|AND| Gõk. ̂pgú|øBÿ cpAoOþ yBìê üà ̂pgú 49 |koWú uBðPýãpAk Gú ìlR

5 kÚýÛú, 53 ̂pgú uú ìpcéú Aÿ, yBìê 49|koWú uBðPýãpAk Gú ìlR 54 SBðýú,

06|koWú uBðPýãpAk Gú ìlR 54 SBðýú, 27|koWú uBðPýãpAk Gú ìlR 54 SBðýú ô ko

AðPùB üà ̂pgú 27 |koWú uBðPýãpAkGú ìlR 01 kÚýÛú Gõk. koðùBüQ 5 ìýßpô

èýPpAqìd¿õë |RCP| oôÿ së @âBoôq5/1ko¾l  AèßPpôÖõoqyl OB Þý×ýQ ô

Æõë ÚÇÏú OßTýpylû ìõok AoqüBGþ ÚpAoâýpk(01,7).

|GpAÿ ÆpAcþ KpAüíp|øBÿ ìpGõÉ Gú Aüò ðBcýú WùQ AÖrôðú uBqÿ só

ìõok ðËp, ìdlôküQ|øBüþ AqWíéú Îlï OzBGú GB èõÞõx Þçx I| uývPî Y-

pfR|, ôWõk 2 èõÞõx F-B|(|1FB| GB ìýrAó GýBó Þî ô |2FB| GB ìýrAó GýBó qüBk ),

Æõë ÞõOBû GpAÿ WlAuBqÿ GùPpìd¿õë|øBÿ OßTýpüBÖPú ko|PCSS| ôWõk

kAok. ènA KpAüíp|øBÿ KýzñùBkÿ |saiselgI| ô øíßBoó Þý×ýQ Þíþ oA kAoA

Gõkðl. GpAÿ GluQ @ôokó ìd¿õë GùPpGpAÿ |PCSS|, koAkAìú ÞBo|RCP| Gú

¾õoR nwod hcuoT| GB ypAüÈ qüpAðXBï yl:

||üà ̂pgú 49|koWú uBðPýãpAk Gú ìlR 5 kÚýÛú, 2 ̂pgú uú ìpcéú Aÿ,

yBìê |º 49|koWú uBðPýãpAk Gú ìlR 1 kÚýÛú, 66|koWú uBðPýãpAk Gú ìlR 1

kÚýÛú, 27|koWú uBðPýãpAk Gú ìlR 2 kÚýÛú ô 2 ̂pgú uú ìpcéú Aÿ, yBìê

49|koWú uBðPýãpAk Gú ìlR 1 kÚýÛú, 46|koWú uBðPýãpAk Gú ìlR 1 kÚýÛú,

27|koWú uBðPýãpAk Gú ìlR 2 kÚýÛú ô 03 ̂pgú uú ìpcéú Aÿ, yBìê 49|koWú

uBðPýãpAk Gú ìlR 54 SBðýú, 16 |koWú uBðPýãpAkGú ìlR 54 SBðýú, 27|koWú

uBðPýãpAk Gú ìlR 54 SBðýú Gõk.

Gpouþ OÓýýpAR uBgPBoÿ Oà oyPú Aÿ|PCSS: Kw Aqc¿õë AÆíýñBó

AqkouPþ ÞBokoìpcéú Aôë, WùQ AðXBï PCSS|8  ìýßpôèýPpAqìd¿õë |RCP|

GB 21 ìýßpôèýPpAqìdéõë |)eulb lonehpomorb lm05 ,lonayc enelyx

detarutas lm05 ,x01 EBT lm001 ,edimamrof lm1(eyd dimaroF|

ìhéõÉ ìþ|yl ô ìXíõÎú ko48 koWú uBðPýãpAk Gú ìlR 01 kÚýÛú ÚpAoâpÖPú

ô uLw upüÏB« Gú oôÿ üi AðPÛBë kAkû ìþ|yl. Kw AqânyQ qìBó 5 kÚýÛú

ðíõðú|øB oôÿ së AÞpüçìýl 01ko¾l  Gú ìlR 2 uBÎQ GB AgPçÙ KPBðvýê 051

ôèQ GB AuP×Bkû AqìñHÐ OÓnüú |162vE trosnoC| ô GBÖpEBT|kokìBÿ

@qìBüzãBû  AèßPpôÖõoqô GB AOýlüõï GpôìBül oðä @ìýrÿ ylðl. O¿Bôüpsë|øB GB

kuPãBû |VU| OpAðw èõìýñBOõoSHQ ylðl. O¿BôüpGú kuQ @ìlû Aqsë|øB Gú

Þíà ðpï AÖrAo|0.7 .reVpohsotohP ebodA| @ðBèýrô AèãõøBÿ cB¾ê WùQ

ìÛBüvú ô ìÏpÖþ AuP×Bkû ylðl.

ðPBüY

AqKpAüíp|øBÿ |FB382LO| ô |FB092VR| WùQ AÖrôkû uBqÿ Aârôó 2 Aq

só F-B| AuP×Bkû yl. koAÖrôkû uBqÿ GB oô} ìÏíõë ÚÇÏBR ìõok AðPËBoGB

Æõë |pb|681 cB¾ê yl(O¿õüp1). øíBðÇõoÞú ðzBó kAkû ylû AuQ

ìd¿õæR |RCP| GB oô} uBkû AqÞý×Q ìñBuHþ GpAÿ AðXBï @qìõó |PCSS-

RCP| GpgõokAoðHõkðl. O¿õüp2 ðPBüY cB¾ê Aqoô} nwod hcuoT| oA ðzBó

ìþ|køl. koìÛBüvú GB oô} ìÏíõë, oô}  |nwod hcuoT| ìd¿õæR

üßñõAgQ ô ìÇéõJ Opÿ oA GpAÿ AuP×Bkû koìpAcê GÏlÿ Gú kuQ ìþ|køl. |

koìpcéú GÏl GB AuP×Bkû Aq@qìõó |PCSS| AèãõøBÿ sðPýßþ ìpGõÉ Gú kô

WíÏýQ @ìýhPú ô ìBko@oüò ìõok Gpouþ ÚpAoâpÖPñl. Kw AqGpouþ ô ìÛBüvú

Aèãõ|øBÿ GluQ @ìlû AqìXíõÑ ðíõðú|øB koðùBüQ 4 Aèãõko@ìýhPú|øB  ô 5

O¿õüp2- ìd¿õë AÖrôkû uBqÿ só |)F-B(CHM| ðíõðú|øBÿ @oüò, ðPBüY cB¾ê Aqoô}
|nwod hcuoT|,||cnÙ Auíýp|øB GpAÿ GluQ @ôokó ìd¿õë gBèÀ OpWùQ @qìõó|
PCSS. |

O¿õüp1|-ìd¿õë AÖrôkû uBqÿ só |)F-B(CHM| ðíõðú|øBÿ @oüò GB ̂pgú|øBÿ AuPBðlAok.



Gpouþ OñõÑ sðõOýLþ |)F-B(CHM| koÆýõoâõyPþ @oüò.|..56

Aèãõÿ ìhPéØ koìBkoAó  Gú ÆõoìXrA Gú kuQ @ìl (O¿õüp3 ). OßpAoKnüpÿ

AèãõøBÿ GluQ @ìlû ko@qìõó|øBÿ ìßpo|PCSS| Gú ASHBR ouýl. Gú Æõoÿ Þú

AèßPpôÖõoqìßpoðíõðú|øB ðPBüY ìzBGùþ Gpoôÿ së AÞpüê @ìýl

kAyPñl(O¿õüp3 uPõó|øBÿ |d|). Îçôû GpAüò, GpAÿ c¿õë AÆíýñBó AqAèãõÿ

GluQ @ìlû Aqüà ðíõðú, 2 GBoGpoôÿ @ó @qìõó |PCSS| AðXBï âpÖQ ô Aèãõÿ

üßvBðþ ìzBølû yl(O¿õüp3 uPõó|øBÿ |a|). |

koìXíõÑ 7 Aèãõÿ ìP×BôR(|g-a|) kokô WíÏýQ ìõok ìÇBèÏú ìzBølû

yl.AèãõøBÿ |a|, |b|, |c|, |d| ô |e| GluQ @ìlû AqìBkoAó Gú OpOýI GB ÖpAôAðþ 63, 21,

8, 04 ô 4 ko¾l, AèãõøBÿ |a| ,|e| ,|f| ô|g| ìzhÀ ylû ko@ìýhPú|øB Gú OpOýI GB

ÖpAôAðþ 5/23, 5/71, 5/73 ô5/21 ko¾l ìzhÀ ylû Aðl(Wlôë 1). koÞê

WíÏýQ AèãõøBÿ a|, |b|, |c|, |d|, |e|, |f| ô |g| Gú OpOýI GB ÖpAôAðþ58/33, 6/4, 80/3,

93/51, 3/21 ô 80/32 ìzhÀ ylû Aðl(Wlôë 1). 2 Aèãõÿ |PCSS|,  |a|ô |e| Gýò

kô WíÏýQ ìzBGú Gõkðl. koìXíõÑ kô âéú, Aèãõÿ|a| GýzPpüò ÖpAôAðþ oA GB

58/33 ko¾l ô Aèãõÿ |c| ÞíPpüò ÖpAôAðþ oA GB 80/3 ko¾l ðzBó kAkðl.

GdU |

koÆýõoWBüãBû sðþ |F-B| koAârôó 2, ðBcýú  Þl Þññlû ìdê AO¿Bë

ìõèßõë |CHM| Gú @ðPþ só øíBðñl uBüpcýõAðBR ô AðvBó OñõÑ ÚBGê ìçcËú

Aÿ kAyPú OB ÎpÂú @ðPþ só|øBÿ ìhPéØ AìßBó Knüpâpkk(03,7). ko

ìõèßõë|øBÿ |CHM| AðPhBJ ÆHýÏþ AqAüò OñõÑ cíBüQ ìþ| Þñl ô koðPýXú

^ñl yßéþ |CHM| Gú ÆõoAðPhBGþ GÛB üBÖPú AuQ. Aüò ðBcýú øí̀ñýò koGýò

@èê|øBÿ |F-B| cpAuQ ylû AuQ ô Æþ oôðlÿ Þú AðPhBJ AGpÒBèI ðBìýlû

ìþ|yõk GÛBÿ @ó OÃíýò ìþ| âpkk. Aârôó 2 Aq|F-B| GpAÿ Gpouþ ̂ñl yßéþ

|CHM| kouÇe WíÏýQ ðBcýú sðPýßþ ìñBuHþ ìdvõJ ìþ|yõk(03,7). |

oô} |PCSS| GpAÿ OBüLýñä só|øBÿ |F-B| ô |L-B| Gú ÎñõAó üà oô}

ìñBuI ìÏpÖþ ylû AuQ ô Gú ÎñõAó üà oô} GpKBüú |AND| OõAðBüþ ìÛBüvú

O×BôOùBÿ sðPýßþ kocl üà ðõÞéEõOýl oA kAok. Îçôû GpAüò OBüLýñä GB

AuP×Bkû Aq|PCSS| GpAÿ ìzhÀ Þpkó OñõÑ sðPýßþ uBüpèõÞõx|øBÿ |CHM|

ÆýõoøíBðñl Þçx |F-YI| üB uBüpèõÞõx|øBÿ øípAû |CHM| øíBðñl PAT| GB

Aoq} AuQ(01, 7).

æqï Gú mÞpAuQ Þú koAüò oô} AèãõøBÿ Gú kuQ @ìlû AqOBüLýñä GB

oô} PCSS| cBDrAøíýQ øvPñl ô AôqAó GBðl|øBÿ cB¾éú OBSýpÿ koO×výp

ðPBüY ðlAoðl. koOdÛýÜ cBÂpAèãõÿ|øBÿ  a|ô f|ìzBGú AèãõøBÿ ìÏpÖþ ylû ko

ìÇBèÏBR ÚHéþ Gõkû AuQ. ìzhÀ yl Þú Aèãõÿ |a| ìpGõÉ Gú|øBKéõOýM |1AB|

ô Aèãõ|f| ìpGõÉ Gú|øBKéõOýM |v4AB| øvPñl(7).  ìýrAó OñõÑ ìzBølû ylû, 4

AèãõkoGýò 04 ÚÇÏú ìõok @qìBü{ ko@ìýhPú|øB ô 5 AèãõkoGýò ìBkoAó Gõk.

OñõÑ sðPýßþ koðBcýú |F-B| uõüú @oüò ÚBGê OõWú ô ìzBGú GB üBÖPú|øBÿ uBüp

ìdÛÛBó Gpoôÿ ðtAk|øBÿ küãpAuQ(01,7). |

koìÛýBx ¾ñÏPþ GdU GýíBoÿ |øB, cvBuýQ ô ìÛBôìQ ðvHQ Gú @ðùB

AøíýQ KýlA ìþ| Þñl. GB ôWõk koìBó, ôAÞvýñBuýõó ô ìlüpüQ GùlAyPþ,

âéú|øBÿ Kpôoyþ koìÛýBx ¾ñÏPþ øñõqìPdíê Âpo|øBÿ AÚP¿Bkÿ

^zíãýpÿ koAGPç Gú GýíBoÿ|øB øvPñl. GpAÿ Gú clAÚê ouBðló Âpo|øBÿ

AÚP¿Bkÿ AðPhBJ sðPýà ìñBuI ko@èê|øBÿ  |CHM| AqAoq} GBæüþ GpgõokAo

AuQ(03,21,11,01,9). |

Gú ìñËõoGpouþ O×BôR|øBÿ sðPýßþ kouývPî |xelpmoC-B| Æýõo

âõyPþ OXBoÿ  uõüú @oüò Aqoô} |PCSS| AuP×Bkû yl. GB OõWú Gú Aüò Þú

Æýõo@oüò OñùB æüò kAgéþ ìdvõJ ìþ|yõk, Gpouþ OñõÑ sðPýßþ |CHM|

kouÇe Aüò WíÏýQ AqAøíýQ ôütû Aÿ GpgõokAoAuQ. ðPBüY OdÛýÜ cBÂp

OñõÑ sðPýßþ |CHM| Þçx |I| oA koÆýõo@oüò ðzBó ìþ|køl. Gpouþ OñõÑ

sðPýßþ |CHM| koOíBï uÇõf Aüò WíÏýQ Gú ìñËõoìÇBèÏú AoOHBÉ Aüò

ðBcýú sðPýßþ GB GýíBoÿ|øB ô AðPhBJ WíÏýQ ìñBuI Âpôoÿ AuQ. Îçôû

GpAüò |CHM| GB GBqkøþ Oõèýl koÆýõoAoOHBÉ ðrküßþ kAok Gú âõðú Aÿ Þú

ìþ|OõAó Gú WBÿ AðPhBJ GpAuBx ôqó æyú AqsðõOýM |CHM| Gùpû Gpk(41).

æqï Gú mÞpAuQ Þú ko¾õoR ÞBø{ OñõÑ sðþ, Gpouþ ô

AðPhBJ|øBKéõOýM|øBÿ cvBx ô ìÛBôï Gú GýíBoÿ|øB ìzßê gõAøl Gõk.

ìÇBèÏú uõüú @oüò AqèdBÍ OñõÑ koðBcýú sðþ |F-B| GBül Gú ÆõoìlAôï ô øíãBï

GB AÚlAìBR A¾çf ðtAkÿ ìl ðËpÚpAoâýpk. 

O¿õüp3-AèãõøBÿ GluQ @ìlû Aq@qìõó |PCSS| Æýõo@oüò Gpoôÿ së AÞpüçìýl 01ko¾l:
uPõó|øBÿ |g-a; AèãõøBÿ ìP×BôR||GluQ @ìlû Aq@qìõó |PCSS; M|:  ìBoÞp. uPõó|øBÿ |d|
WùQ ìzhÀ ðíõkó OßpAoKnüpÿ @qìõó  PCSS|.uPõó|øBÿ |a| GpAÿ c¿õë AÆíýñBó Aq
Aèãõÿ GluQ @ìlû Aqüà ðíõðú AuQ.

AèãõøBÿ|PCSS |(OÏlAk/ÖpAôAðþ) | |OÏlAk
ðíõðú|

WíÏýQ
g| f |e |d| |c b a

1(4) 01(04) 2(8) 3(21) 9(63)* 52 ìBko

5(5/21) 51(5/73) 7(5/71) 31(5/23) 04 @ìýhPú|øB

7/7 80/32 3/21 93/51 80/3 6/4 58/33
ko¾l ÖpAôAðþ koÞê

WíÏýQ

Wlôë  1-ìýrAó ÖpAôAðþ AèãõøBÿ |PCSS| koWíÏýQ Æýõo@oüò. *AÎlAk kAgê KpAðPrìpGõÉ
Gú ÖpAôAðþ øpAèãõkoWíÏýQ ìþ|GByl.
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koìXíõÑ ̂ñýò Gú ðËpìþ|oul Þú AqAüò oô} Gú kèýê kÚQ ô

cvBuýQ GBæ koOzhýÀ  AðõAÑ Aèê|øBÿ |CHM| ÆýõoGPõAó koÞñPpë oôðl

A¾çf ðtAk ô c×Ì mgBüpsðPýßþ ô øí̀ñýò AðPhBJ æüò|øBÿ ìÛBôï Gú

GýíBoÿ Gùpû Gpk. |

Afanassieff, M., Goto, R.M., Ha, J., Sherman, M.A.,

Zhong, L., Auffray, C., Coudert, F., Zoorob, R.,

Miller, M. M. (2001) At least one class I gene in

restriction fragment pattern-Y (Rfp-Y), the second

MHC gene cluster in the chicken, is transcribed,

polymorphic, and shows divergent specialization in

antigen binding region.J.Immunol. 166: 3324-33.

Ausubel, F.M., Kingstone, R., Moore, D.D.,

Seidman, J.G., Smith, J.A., Struhl, K. (2002) Short

Protocols in Molecular Biology. John Wiley and Sons

Inc., New York, USA. pp. 102 - 109.

Bacon, L.D., Witter, R.L. (1992) Influence of turkey

herpesvirus vaccination on the B-haplotype effect on

Marek's disease resistance in 15.B-congenic

chickens.Avian Dis. 36: 378-85.

Bacon,L.D., Witter, R.L. (1993) Influence of B-

haplotype on the relative efficacy of Marek's disease

vaccines of different serotypes. Avian Dis. 37: 53-9.

Emara, M.G., Kim, H., Zhu, J., Lapierre,R.R.,

Lakshmanan, N., Lillehojt, H.S. (2002) Genetic

diversity at the major histocompatibility complex (B)

and microsatellite loci in three commercial broiler

pure lines.Poult.Sci. 81: 1609-17.

Fulton, J.E., Juul-Madsen, H.R., Ashwell, C.M.,

McCarron, A.M., Arthur, J.A., O'Sullivan, N.P.,

Taylor,R.L., Jr. (2006) Molecular genotype

identification of the Gallus gallus major

histocompatibility complex. Immunogenetics 58:

407-421.

Goto, R.M., Afanassieff, M., Ha, J., Iglesias, G.M.,

Ewald, S.J., Briles, W.E., Miller, M. M. (2002)

Single-strand conformation polymorphism (SSCP)

assays for major histocompatibility complex B

genotyping in chickens.Poult.Sci. 81: 1832-41.

Hess Ch.M. (2002) The Evolution of the Major

Histocompatibility Complex in Birds. Bio Sci. 52:

423-431

Hunt, H.D., Lupiani, B., Miller, M.M., Gimeno, I.,

Lee, L.F., Parcells, M.S. (2001) Marek's disease virus

down-regulates surface expression of MHC (B

complex) Class I (BF) glycoproteins during active

but not latent infection of chicken cells.Virol. 282:

198-205.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Iglesias, G.M., Soria, L.A., Goto, R.M., Jar, A.M.,

Miquel, M.C., Lopez, O.J., Miller, M.M.(2003)

Genotypic variability at the major histocompatibility

complex (B and Rfp-Y) in Camperos broiler

chickens.Anim. Genet. 34: 88-95.

Joiner, K.S., Hoerr, F.J., Van, S.E., Ewald, S.J.(2005)

The avian major histocompatibility complex

influences bacterial skeletal disease in broiler breeder

chickens.Vet.Pathol. 42: 275-281.

Juul-Madsen, H.R., Nielsen, O.L., Krogh-Maibom,

T., Rontved, C.M., Dalgaard, T.S., Bumstead, N.,

Jorgensen, P.H. (2002) Major histocompatibility

complex-linked immune response of young chickens

vaccinated with an attenuated live infectious bursal

disease virus vaccine followed by an

infection.Poult.Sci. 81: 649-656.

Lakshmanan, N., Gavora, J.S., Lamont, S.J. (1997)

Major histocompatibility complex class II DNA

polymorphisms in chicken strains selected for

Marek's disease resistance and egg production or for

egg production alone.Poult.Sci. 76: 1517-1523.

Lamont, S.J., Hou, Y.H., Young, B.M., Nordskog, A.

W. (1987) Research note: differences in major

histocompatibility complex gene frequencies

associated with feed efficiency and laying

performance. Poult. Sci. 66: 1064-1066.

Levy, A.M., Davidson, I., Burgess, S.C., Dan, H.E.

(2003) Major histocompatibility complex class I is

downregulated in Marek's disease virus infected

chicken embryo fibroblasts and corrected by chicken

interferon. Comp. Immunol. Microbiol. Infect. Dis.

26: 189-198.

Liu, W., Miller, M.M., Lamont, S.J. (2002)

Association of MHC class I and class II gene

polymorphisms with vaccine or challenge response

to Salmonella enteritidis in young chicks.

Immunogenetics. 54: 582-590.

10.

11.

12.

13.

14.

15.

16.

References



Gpouþ OñõÑ sðõOýLþ |)F-B(CHM| koÆýõoâõyPþ @oüò.|..76

Macklin, K.S., Ewald, S.J., Norton, R.A. (2002)

Major histocompatibility complex effect on cellulitis

among different chicken lines.Avian Pathol. 31: 371-

376.

Masabanda, J.S., Burt, D.W., O'Brien, P.C., Vignal,

A., Fillon,V., Walsh, P.S., Cox, H., Tempest, H.G.,

Smith, J., Habermann, F., Schmid, M., Matsuda, Y.,

Ferguson-Smith, M.A., Crooijmans, R.P., Groenen,

M.A., Griffin, D.K. (2004) Molecular cytogenetic

definition of the chicken genome: the first complete

avian karyotype. Genetics. 166: 1367-1373.

Mays, J.K., Bacon, L.D., Pandiri, A.R., Fadly, A.M.

(2005) Response of White Leghorn chickens of

various B haplotypes to infection at hatch with

subgroup J. avian leukosis virus.Avian Dis. 49: 214-

219.

Miller, M.M., Goto, R., Abplanalp, H. (1984) Analysis

of the B-G antigens of the chicken MHC by two-

dimensional gel electrophoresis. Immunogenetics.  20:

373-85.

Miller, M. M., Goto, R.M., Taylor, R.L., Jr., Zoorob,

R., Auffray, C., Briles, R.W., Briles, W.E., Bloom, S.E.

(1996) Assignment of Rfp-Y to the chicken major

histocompatibility complex/NOR microchromosome

and evidence for high-frequency recombination

associated with the nucleolar organizer region. Proc.

Natl. Acad. Sci. USA. 93: 3958-3962.

Miller, M.M., Bacon, L.D., Hala, K., Hunt, H.D., Ewald,

S.J., Kaufman, J., Zoorob, R., Briles, W.E. (2004) 2004

Nomenclature for the chicken major histocompatibility

(B and Y) complex. Immunogenetics.  56: 261-279.

Muir, W.M., Aggrey, S.E. (2003) Poultry Genetics,

Breeding and Biotechnology. CABI Publishing, UK.

pp.293-315.

Nishibori, M., Nakaki, S., Tsudzuki, M., Yamamoto,

Y. (2000) Utility of three restriction fragment length

polymorphism probes for genotyping of the chicken

major histocompatibility complex class IV region.

Poult. Sci. 79: 305-11.

Pinard-van der Laan, M.H., Monvoisin, J.L., Pery, P.,

Hamet, N., Thomas, M. (1998) Comparison of

outbred lines of chickens for resistance to

experimental infection with coccidiosis (Eimeria

tenella). Poult.Sci. 77: 185-191.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Siegel, P.B., Larsen, A.S., Larsen, C.T., Dunnington,

E. A. (1993) Research note: Resistance of chickens to

an outbreak of necrotic enteritis as influenced by

major histocompatibility genotype and background

genome.Poult.Sci. 72: 1189-1191.

Tadjbakhsh, H. (1995) Essential Immunology. 6
th

ed.

University of Tehran publications. Tehran, Iran. pp.

325-342.

Tizard, I. R. (2004) Veterinary Immunology 7
th

ed.

SAnders. Philadelphia, USA. pp. 68-77.

Uni, Z., Sklan, D., Haklay, N., Yonash, N., Heller, D.

(1995) Response of three class-IV major

histocompatibility complex haplotypes to Eimeria

acervulina in meat-type chickens. Br. Poult. Sci. 36:

555-561.

Zekarias, B., Ter Huurne, A.A., Landman, W.J.,

Rebel, J. M., Pol, J.M., Gruys, E. (2002)

Immunological basis of differences in disease

resistance in the chicken.Vet. Res. 33: 109-125.

Zhou, H., Lamont, S.J. (1999) Genetic

characterization of biodiversity in highly inbred

chicken lines by microsatellite markers. Anim.

Genet. 30: 256-264.

Zhou, H., Lamont, S.J. (2003) Chicken MHC class I

and II gene effects on antibody response kinetics in

adult chickens.Immunogenetics. 55: 133-140.

26.

27.

28.

29.

30.

31.

32.



49

ASTUDY OFTHE GENOTYPIC VARIABILITYAT THE

MHC (B - F) IN ARIAN BROILER CHICKENS BY PCR-

SSCP

Nikbakht Brujeni, Gh.*,  Barjesteh, N.
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Abstract:

The extreme polymorphism in MHC B-F genes enables the chickens to recognize enormous

numbers of foreign peptides to trigger an immune reaction. Study of this genetic resources is very

important and it is essential to avoid the loss of genetic variability. Genetic polymorphism among Arian

strain, a endogenous broiler chickens in Iran, was investigated. In this study PCR-SSCP was carried

out for revising the polymorphism in MHC (B-F) in Arian broiler chicken. 65 samples of chicken DNA

belonged to 2 groups of parents (25) and hybrids (40) were analyzed. 7 distinct profiles have been

demonstrated for two groups. Two profiles were identical between two groups. Two of all profiles have

been demonstrated by previous studies and 5 were new in this study. From this study it was concluded

that MHC (B-F) diversity exists within Arian broiler chicken that might be useful for selecting

desirable immunological traits.   

Key words: MHC, Arian broiler chicken, PCR-SSCP.
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