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GýñBGýñþ ô cpÞPþ AuQ Þú ìþ|OõAðl ìvPÛê AquývPî Î¿Hþ ìpÞrÿ Îíê

ðƒíBül (01).||Aüò uývPî cpÞBR, OpydBR Gpôó oürô koôó oürô âpk}

gƒõó kuƒPƒãƒBû âõAo} oA ÞñPpë ìþ| Þñl, ènA koìPõó ìhPéØ AquývPî

Îƒ¿ƒHƒþ oôkû|Aÿ GƒB ÎƒñƒõAó <ìƒÓƒroôkû> üƒB ìÓrÞõ̂à üBk ìþ| Þññl (21).|
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OÏlAk ðõoôó|øBüþ AuQ Þú koðhBÑ üBÖQ ìþ|yõðl. AqAüò oô ìþ|OõAó Aüò

uývPî oA Gh{ WBGXB ylû uývPî Î¿Hþ ìpÞrÿ kAðvQ Þú GB ôÊý×ú

OñËýî Îíê âõAo} oA GpÎùlû kAok (2).||Wvî uéõèþ ðõoôó|øBÿ uývPî

Îƒ¿ƒHƒþ oôkû|Aÿ kokAgƒê âƒBðƒãéƒýƒõó|øƒBÿ Þƒõ̂ßþ ôAÚÐ ylû|Aðl Þú GB

kuƒPƒXƒBR oyƒPƒú|øƒBÿ Îƒ¿ƒHþ Gú üßlüãpìP¿ê ìþ|yõðl ô koÞñBoøî

yHßú|øBÿ Î¿Hþ qüpìhBÆþ ô ìýB ðPpüà oA yßê ìþ|køñl.

Gú ðËpìþ|oul ôÊý×ú A¾éþ uývPî Î¿Hþ oôkû|Aÿ OñËýî AèãõøBÿ

cpÞPþ kuPãBû âõAo} GByl(01).||üßþ AqAüò AèãõøBÿ cpÞPþ Þú OõuÈ

Aüƒò uƒýƒvƒPî ÞƒñƒPƒpë ìƒþ|yƒõk, AðƒÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú

|)mhtyhR lacirtcelE cisaB(| ìƒþ|GƒByƒl. oüƒPî AèƒßPpüßþ KBüú ÖÏBèýQ

cƒpÞPƒþ kuPãƒBû âƒõAo} oA øƒî| @øñƒä ìƒþ| Þñl, Gú âõðú|Aÿ Þú AðÛHBÂBR

KpüvPBèPýà ô uBüpAèãõøBÿ cpÞPþ OñùB kogçë ìpcéú kKõæoürAó AìõAZ

AèßPƒpüßƒþ oj ìƒþ|køñƒl(2). AðÛHƒBÂƒBR ðƒByƒþ AqoüPî AèßPpüßþ KBüú oA

ìþ|OõAó GB uBìBðú AoâBó ìXrA |)metsyS nagrO detalosI(| SHQ ðíõk(61).

GƒƒpôqðƒƒBøƒñXƒBoÿ|øƒBÿ OßƒBìéƒþ uývPƒî Î¿Hƒþ oôkû|Aÿ ìƒþ|OƒõAðƒl

qìƒýƒñƒú|uƒBqGƒpôqGƒpgþ GýíBoüùBÿ ìBkoqAkÿ ÖÏBèýPùBÿ cpÞPþ kuPãBû

âõAo} |GByl. Aüò ðBøñXBoÿ|øB ÎílOB« koGh{|øBÿ gé×þ oôkû ìzBølû

ìþ|yõðl(12).||GýíBoÿ øýpyLpôðä )gnurpshcsriH(üB ìãBÞõèõó ðByþ

AqÖƒÛlAó âBðãéýõó Î¿Hþ yBüÐ|Opüò ðBøñXBoÿ OßBìéþ uývPî Î¿Hþ

oôkû|Aÿ ìƒþ|GByl. ðõqAkAó ìHPç Gú Aüò ÎBoÂú ìíßò AuQ øpuú ø×Pú

üƒà|GƒBoGƒýƒzƒPƒpðƒPƒõAðƒñƒl AWƒBGQ ìrAZ Þññl. ìÇBèÏBR ðzBó ìþ|køl ko

WíÏýQ|øBÿ AðvBðþ Aqøp̂ùBoørAoô KBð¿l Oõèl, üà ðõqAkGú Aüò ÎBoÂú
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||)aisalpsyD lanorueN lanitsetnI(| üƒßƒƒþ küƒãƒƒpAqðƒƒBøƒñƒXƒBoÿ|øƒBÿ

ìBkoqAkÿ uývPî Î¿Hþ oôkû|Aÿ ìþ|GByl Þú AÖrAü{ ÎÛlû|øBÿ Î¿Hþ ô

üB ôWõk ÎÛlû|øBÿ ðBGXB Aqôütâþ|øBÿ Aüò ÎBoÂú ìdvõJ ìþ|yõðl.

ìƒñƒzƒBF ðõoôó|øB ô uéõë|øBÿ âéýBÿ uývPî Î¿Hþ oôkû|Aÿ ÎílOB«

ÚÇÏú ôAâþ uPýÔ Î¿Hþ ìþ|GByl. Aüò uéõë|øBÿ Ký{|uBqÞú AqÎ¿I

ôAå ìƒzƒPÜ|ylû|Aðl koAGPlA Gú Gh{ ÚlAìþ oôkû ìùBWpR ìþ|ðíBüñl ô

uÇe OíBür ôÎíéßpk uývPî Î¿Hþ oôkû|Aÿ koWñýò ìpÕ
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qìýñú ìÇBèÏú:Gpôq ðBøñXBoÿ|øBÿ OßBìéþ uývPî Î¿Hþ oôkû|Aÿ ìþ|OõAðl qìýñú|uBq Gpôq GýíBoüùBÿ ìBkoqAkÿ kuPãBû âõAo} |yõk. ølÙ:

øƒlÙ Aq ìƒÇBèÏú cBÂp, AoqüBGþ ðdõû OíBürüBÖPãþ uBgPBoÿ ôÖÏBèýQ uývPî Î¿Hþ oôkû|Aÿ Wñýò ìpÕ Gõkû AuQ. oô} ÞBo:OÏlAk |01 Îlk Aq

Wñýò|øBÿ 91 oôqû ìpÕ GB WlA Þpkó upÚpGBðþ âpkülðl ôKw Aq GBq Þpkó ìdõÆú GÇñþ, ÚÇÏBOþ Aq ssôðõï ôÞõèõó @ðùB WíÐ @ôoÿ ylðl. céÛú|øBÿ
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oô} AüíõðõøývPõyýíþ AoqüBGþ yl. ðPBüY:||AðÛHBÂBR oüPíýà gõkGhõkÿ øî kossôðõï ôøî koÞõèõó ìXrAÿ Wñýò ðõqkû oôqû ìpÕ ôWõk
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uLw Gú Gh{|øBÿ gé×þ cpÞQ ìþ| Þññl ô Kw AqOßTýp, uývPî Î¿Hþ

oôkû|Aÿ oA Ozßýê ìþ|køñl. yõAøl cBÞþ AuQ Þú ÚÇÏú gBWþ uPýÔ

Î¿Hƒþ ðýƒrkoOzßýƒê yHßƒú|øƒBÿ uývPî Î¿Hþ oôkû|Aÿ Gh{ gé×þ

kuPãƒBû âƒõAo} ðÛƒ{ kAok(7). â×Pú ylû Þú âýpðlû|øBÿ ìPÏlk kAoAÿ

ÖÏBèýQ Oýpôqüò ÞýñBqÿ koìùBWpR ô Oßõüò ðõoôGçuQ|øBÿ oôkû cBDr

AøíýQ| øvPñl.

koÆþ ̂ñl køú Agýp, Wñýò ìpÕ Gú ÎñõAó üßþ Aqìlë|øBÿ cýõAðþ

GpAÿ ìÇBèÏú OßBìê uývPî Î¿Hþ oôkû|Aÿ ìÇpf Gõkû AuQ(11). ìvýp

ìùƒBWƒpR uéƒõë|øƒBÿ Kýƒ{|uƒBquývPƒî Î¿Hƒþ oôkû|Aÿ koWñýò ìpÕ

OõuÈ KtôøzãpAó ìhPéØ ìõok ìÇBèÏú ÚpAoâpÖPú AuQ (62,9,7). üßþ

Aqôütâþ|øBüþ Þú Wñýò ìpÕ oA AquBüpìlë|øBÿ cýõAðþ ìPíBürìþ|uBqk,

kuPpuþ @uBó Gú ìpAcê ìhPéØ Wñýñþ ô AìßBó ìlAgéú kouýpOßõüò

Wñýò ìþ|GByl(11).||OÏýýò OõAèþ sðõï ìpÕ koÆþ uBë|øBÿ Agýpô ìývp

yƒló kuPßƒBoÿ|øBÿ sðPýßþ, Ö¿ê Wlülÿ oA koAuP×Bkû AqWñýò Aüò

cýõAó GpAÿ ìÇBèÏBR KBüú|Aÿ oôðløBÿ OßBìê Wñýñþ âzõkû AuQ(41).

øƒp̂ñƒl OƒBÞñƒõó ìƒÇBèÏBR qüBkÿ koAoOHBÉ GB ìvýpøB ô qìBó|Gñlÿ

ìùƒBWƒpR ðƒõoôGçuQ|øBÿ oôkû koìlë cýõAðþ Wñýò ìpÕ AðXBï ylû

AuQ, AìB Kpu{|øBÿ Glôó KBuhþ ̂õó, @üB uéõë|øBÿ uývPî Î¿Hþ

oôkû|Aÿ OB ÚHê AqOõèl Gú ÆõoÞBìê OíBürìþ|üBGñl ô üB Aüñßú uývPî Î¿Hþ

oôkû|Aÿ Aq̂ú qìBðþ Îíéßpk gõk koOñËýî cpÞBR oôkû oA ypôÑ ìþ| Þñl?

KBui Gú Kpu{|øBÿ ÖõÝ ìþ|OõAðl kokoá GñýBküò oôðl ÖÏBèýQ uývPî

Î¿Hþ oôkû|Aÿ ô KBOõsðrðBøñXBoÿ|øBÿ @ó oAøãzB GByl. ènA ølÙ AqAðXBï

Kƒtôøƒ{ cƒBÂƒp, ìÇBèÏú uÇe OíBürüBÖPãþ uéõë|øBÿ uývPî Î¿Hþ

oôkû|Aÿ ô AoqüBGþ AèãõøBÿ cpÞPþ ðByþ AqÖÏBèýQ @ó ÚHê AqOõèl koìlë

cýõAðþ Wñýò ìpÕ ìþ|GByl.

ìõAk ôoô} ÞBo

AèƒØ) cýõAðBR:WùQ AðXBï Aüò ìÇBèÏú, 01 Îlk Ohî|ìpÕ ðÇ×ú|kAo

ðƒtAk èƒãƒùƒõoó uƒ×ýl AqypÞQ ìpÒà Oùýú yl. Gú ìñËõoüßvBó| uBqÿ

ìpcéú OßBìê Wñýñþ, Ohî|ìpÕ|øB Gú ìlR üà yI kokìBÿ C°
|
41 OB 61

ðƒãƒùƒlAoÿ yƒlðƒl. Oƒhî|ìƒpÕ|øƒBÿ ìƒnÞƒõokokuƒPƒãBû AðßõGBOõo/ ø̀p

(Þßw|ìByýò; AüpAó) kokìBÿ |C°5/73 ô oÆõGQ ðvHþ 85 OB 06% ÚpAo

kAkû yƒlðƒl. oôqÚƒpAoâƒpÖPò Ohî ìpÕ|øB koAðßõGBOõoGú ÎñõAó oôq¾×p

Wñýñþ koðËpâpÖPú yl. Gú ìñËõoc¿õë AÆíýñBó Aqqðlû Gõkó Wñýò|øB,

Oƒhî|ìƒpÕ|øƒB øƒpoôqGƒB ðƒÇƒ×ú|uñY AoqüBGþ ìþ|ylðl. KpôOßê OdÛýÜ Gp

AuƒBx oÎƒBüƒQ uú A¾ê ìùî AgçÚþ ÞBoGB cýõAðBR @qìBüzãBøþ yBìê

ÞƒƒƒBøƒƒƒ{ |)noitcudeR(|, KƒƒƒBæüƒƒƒ{ |)tnemenifeR(| ô WƒƒƒBüƒƒãƒƒƒrüƒƒñƒƒþ

|)tnemecalpeR(| ÆpAcþ âpkül(72).||

J) Oùýú ÚÇÏBR ìXrAÿ oôkû ôSHQ AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ

KBüú:kooôqðõqkøî Ohî|ìpÕ|øB yßvPú ylðl ô Wñýò|øB GB WlA yló upAq

Gló ÚpGBðþ âpkülðl. Kw Aqôqó| Þzþ Wñýò, ìdõÆú yßíþ  GBqô GÏl Aq

Gpouþ ìõoÖõèõsüà oôkû|øB, ÚÇÏú|Aÿ AqAGPlAÿ ssôðõï Gú|ÎñõAó ðíBüñlû

oôkû Þõ̂à ô ÚÇÏú|Aÿ AqÞõèõó Gú ÎñõAó ðíBüñlû oôkû Groå AqGló WlA

âpkül. ||

ÚÇÏBR WlA ylû oôkû GçÖB¾éú koKPpÿ|kü{ cBôÿ ìdéõë ÞpGw–

øƒñƒvéƒýƒƒQ uƒƒpk (yƒƒBìƒƒê: |Mm| 021 |lCaN|, |Mm| 9/5 |lCK|, |Mm| 2/1

|2lCgM|, |Mm| 2/1 |4OP2HaN|, |Mm| 51 |3OCHaN|, |Mm| 11 âéƒƒõÞƒƒrô |

Mm| 8/1 |)2lCaC| ÚƒpAokAkû yƒlðl Þú GB âBqÞpGõsó (59% AÞvýtó ô 5%

kÿ|AÞvýƒlÞpGò) øõAkøþ ìþ|yl Kw AqyvPzõô WlAuBqÿ GBÖQ|øBÿ

øíHñl øípAû @ðùB, céÛú|Aÿ Gú Æõë mC 1 Aqøpðíõðú Oùýú âpkül. ÚÇÏBR

koWùQ ÖýHpøBÿ ÎÃçR ¾BÙ Æõèþ oôkû kokAgê cíBï GBÖPþ cBôÿ

ìdéƒõë ÞƒpGƒw– øñvéýƒQ |C°93 (GƒB cXƒî Lm03) Þƒú GƒB âƒBqÞƒpGƒõsó

øƒõAkøƒþ ìƒþ|yƒl, ÚpAokAkû ylðl. Kw AqAO¿Bë Gú üà ìHlë GB ðýpôÿ

AüƒrôìPpüà, ÚÇÏBR ìÏéÜ kokAgê cíBï GBÖQ OdQ Þz{ g5/0 ÚpAo

âpÖPñl ô uýãñBë|øBÿ gpôWþ ðByþ AqcpÞBR  ìßBðýßþ GBÖQ|øB OõuÈ

üƒƒƒà SƒƒHƒƒƒQ| Þƒñƒñƒƒlû ̂ƒñƒƒl ÞƒƒBðƒƒBèƒƒú ÞƒƒBìƒLƒýƒƒõOƒƒpÿ SƒHƒƒQ ìƒƒþ| âƒƒpküƒƒl

(ailartsuA,WSN ,atsiValleB ,dtL ytP stnemurtsnI DA(|. ìlR

54 kÚƒýƒÛƒú Gƒú ðíõðú|øB Öp¾Q kAkû yl OB Gú ìpcéú uBqâBoÿ ô OÏBkë ko

ìƒdƒýÈ Wlül Gpuñl. koAüò ìlR 54 kÚýÛú øp51 kÚýÛú üà|GBoìdéõë

ÞpGw– øñvéýQ ìõWõk kocíBï GBÖPþ OÏõüÄ ìþ|yl. Kw AqGpÚpAoÿ

OƒÏƒBkë, AðƒÛƒHƒBÂƒBR ðƒByƒþ AqoüPî AèßPpüßþ KBüú Gú ìlR 01 kÚýÛú SHQ

âpkülðl.

AoqüBGþ ÖÏBèýQ|øBÿ Þõèýñpsüà, Akoðpsüà ôÒýp@koðpsüà ôÒýp

Þƒõèƒýñpsüà|: GpAÿ Gpouþ ìýrAó KBui| køþ uývPî Þõèýñpsüà oôkû

Wñýò, kAoôÿ AuPýê| Þõèýò ÞépAül |)dnalreztiwS ,sitravoN(| Gú ÎñõAó

@âõðývQ âýpðlû|øBÿ ìõußBoüñþ GB ÒéËQlom
4-

01 Gú ìdéõë ÞpGw–

øñvéýQ ìõWõk Gú cíBï| GBÖQ AÖrôkû yl ô AðÛHBÂBR SHQ âpkül. uLw

ìdéõë ÞpGw– øñvéýQ kAgê cíBï GBÖPþ kôGBoOÏõüÄ âpkül ô GÏl Aq

GƒpÚƒpAoÿ OƒÏƒBkë, ÚÇÏBR GBÖPþ Gú ìlR 01 kÚýÛú koìXBôoR GB @OpôKýò

|)ASU ,hcirdlA-amgiS(| Gƒƒú| ÎƒñƒƒõAó @ðƒPƒƒBâƒƒõðƒýƒvƒƒQ âƒýƒƒpðƒlû|øƒBÿ

ìƒõußƒBoüñƒþ GƒB ÒéƒËƒQ lom
6-

01 |×| 4 ÚƒpAoâƒpÖPñƒl. GƒpAÿ AoqüƒBGþ ðdõû

KƒBuƒi|køƒþ uývPî Î¿Hþ @koðpsüà ÚÇÏBR Aürôèú Wñýò, kAoôÿ AKþ

ðƒ×ƒƒpüƒò |)ASU ,hcirdlA-amgiS(| Gƒú|ÎñƒõAó @âƒõðývƒQ âýƒpðƒlû|øƒBÿ

@koðpsüà GB ÒéËQ lom
6-

01 |×| 5 Gú ìdéõë ÞpGw– øñvéýQ ìõWõk ko

cƒíBï|øBÿ GBÖPþ AÂBÖú âpkül ô ASpAR @ó oôÿ AðÛHBÂBR oôkû SHQ yl.

uLw GB  OÏõüÄ ìdéõë ÞpGw– øñvéýQ ô GpÚpAoÿ OÏBkë, ÚÇÏBR oôkû

koìÏpÅ KpôKpAðõèõë |)ASU ,hcirdlA-amgiS(| Gú| ÎñõAó @ðPBâõðývQ

âƒƒýƒƒƒpðƒƒƒlû|øƒƒƒBÿb– @koðƒƒƒpsüƒƒƒà GƒƒƒB ÒéƒƒËƒƒQ lom
6-

01 ô KƒƒpAqôuƒýƒƒò

)ASU ,hcirdlA-amgiS(| Gƒú|ÎƒñƒõAó @ðƒPƒBâƒõðƒýƒvƒQ âƒýpðlû|øBÿ 1a–

@koðpsüà GB ÒéËQ lom
6-

01 Gú ìlR 01 kÚýÛú ÚpAokAkû ylðl. ìýBðãýò
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OõAOpAðÛHBÂBR øpÚÇÏú GpcvI OÏlAk AðÛHBÂBR kokÚýÛú koGBqû qìBðþ 01

kÚýÛƒú ìdBuHú yl. ìýBðãýò kAìñú AðÛHBÂBR ðýrGB Agn ìýBðãýò ÖB¾éú

Gýƒò Gýzýñƒú ô Þíýñú Þz{ ÚÇÏBR oôkû ìXrA koGBqû qìBðþ 01 kÚýÛú Gp

cvI âpï ìdBuHú âpkül. ||

GƒƒpAÿ OƒÏƒýƒýƒƒò ìƒýƒƒrAó KƒƒBuƒƒi|køƒƒþ uƒýƒvƒPƒî Òƒýƒƒp@koðƒƒpsüƒà–

ÒƒýƒpÞƒõèƒýƒñƒpsüƒà )cigrenilohC-noN-cigrenerdA-noN(| oôkû|øƒBÿ

OdQ ìÇBèÏú AqOdpüà ìýlAó AèßPpüßþ |)noitalumitS dleiF lacirtcelE(|

Gùƒpû âƒpÖPú yl. AGPlA ÚÇÏBR GBÖPþ koìXBôoR GB @OpôKýò, KpAqôuýò ô

KƒpôKƒpAðƒõèƒõë GƒB ÒéËQ|øBÿ mÞpylû koÖõÝ Gú ìlR 01 kÚýÛú ÚpAokAkû

yƒlðƒl. uLƒw üƒà AðÛHƒBÅ Gýzýñú GB Þépül KPBuýî |)ASU ,hcirdlA-

amgiS(| GB ÒéËQ lom
4-

01 AüXBk âpkül. Kw AqAüXBk KBui AðÛHBÂþ Þ×ú,

Odƒpüƒà ìýƒlAó AèßPƒpüßƒþ (V05; 1 ìýéƒþ|SƒBðýƒú; 05 øƒpOƒr; 3 kÚýÛƒú) GB

AuP×Bkû AqAèßPpôkøBüþ Þú kokô uíQ GBÖQ ìXrA kokAgê cíBï GBÖPþ

OÏHýú ylû Gõkðl, AüXBk yl |)ASU ,rotalumitS sutarappAdravraH(|.

ìýƒrAó AðHvƒBÉ ÎÃçðƒþ GƒlðHƒBë Odƒpüƒà ìýƒlAó AèßPpüßþ Þú ðByþ Aq

ÖÏƒBèýQ uývPî Òýp@koðpsüà– ÒýpÞõèýñpsüà  oôkû ìþ|GByl GpcvI

ko¾l AðÛHBÅ Gýzýñú GBÖPùB OÏýýò âpkül.  ||

ÒéËQ| @âõðývQ|øB ô @ðPBâõðývQ|øBÿ Gú| ÞBooÖPú koAüò Ktôø{ GB

AuP×Bkû AqìÛBæR ìñPzpylû|caneD | ô øíßBoAó kouBë 0991 ô|omalliV|

ô øíßƒBoAó kouƒBë 2002 ô ìƒÇBèÏBR AìßBó|uñXþ Aôèýú ðõüvñlâBó Aüò

ìÛBèú OÏýýò âpkülû AuQ (92,6).

k) ìÇBèÏBR øývPõyýíþ ôAüíõðõøývPõyýíþ: ÚÇÏBR ssôðõï ô

Þƒõèõó oôkû|øBÿ Wñýò koÖpìBèýò 01% oÚýÜ ylû GB ìdéõë Öv×BR GBÖp

lom1/0 OTHýQ ylðl ô Kw Aq@Gãýpÿ ô GB ânoAqÒéËQ|øBÿ ìPõAèþ AOBðõë,

GéõÞùBÿ KBoAÖýñþ @ðùB Oùýú âpkül. AuçüløBÿ Oùýú ylû AqAüò Géõá|øB GB

oôyƒþ Þƒú OƒõuÈ |nektiAkouƒBë 8591| GýƒBó âpkülû AuQ, GB |)E&H(

nisoE-nilyxotameH| oðä| @ìýrÿ ylðl(1).||

GƒpAÿ ìƒÇƒBèÏƒú AüíƒõðƒõøývPƒõyýíƒþ, Géƒõá|øƒBÿ KƒBoAÖýñƒþ ÚHƒê Aq

Gƒp}| âƒýƒpÿ Gƒú ìƒlR 03 kÚƒýÛú koìhéõÉ @J üi upk âpkülðl. uLw

Gp}|øBÿ mm 4 Oùýú ô Gpoôÿ Auçül ÚpAokAkû ylðl. GÏl AqânyQ 51

kÚýÛú, Gp}|øBÿ GBÖPþ kokìBÿ C
o

73 Gpoôÿ AuçüløB OTHýQ âpkülðl.

GÏl AqKBoAÖýò|qkAüþ ô @Gãýpÿ koÒéËQ|øBÿ ìPõAèþ AOBðõë, ìÛBÆÐ GBÖPþ

Gƒú oô} AüƒíƒõðƒõøƒýƒvƒPƒõyƒýƒíƒþ GƒB |)kramneD ,purtsolG ,OKAD

;PAFG( nietorP cidicAyrallirbiF lailG| ô GƒpAuƒBx kuPõoAèÏíê

uƒBqðƒlû ÞýƒQ oðƒä| @ìýƒrÿ âƒpkülðl. Gú|Æõogç¾ú, GBqüBGþ @ðPþ|só Gú

ìƒlR 01 kÚýÛƒú GƒB AuP×ƒBkû AqcƒpAoR ô GƒBÖƒpuýPƒpAR AðXBï yl. uLw,

KƒpAÞvýƒl øýƒloôsó 3% ô ìPƒBðõë gBèÀ Gpoôÿ ìÛBÆÐ Gú ìlR 5 kÚýÛú

AÖrôkû yl ô GÏl Aq@ó AuçüløB GB @J ìÛÇpyvPzõkAkû ylðl. koAkAìú,

@ðPƒþ|GBkÿ Aôèýú (øípAû GB ÞñPpë ìñ×þ) Gú ìlR 01 kÚýÛú Gpoôÿ ìÛBÆÐ

AÂBÖú ylðl ô yvPzõâpkülðl. uLw, @ðPþ|GBkÿ SBðõüú GýõOýñýéú oôÿ

ìÛBÆÐ AÂBÖú âpkül ô GÏl Aq01 kÚýÛú GB ìdéõë GBÖpÖv×BR yvPú ylðl.

koKBüBó, Kw AqAÖrôkó Þpôìõsó uõGvPpA Gú ìlR 01 kÚýÛú Gpoôÿ ìÛBÆÐ

GƒƒBÖƒPƒƒþ ô uƒLƒƒw yƒvƒPƒzƒƒõGƒƒB @J ìƒÛƒƒÇƒƒp, oðƒƒä| @ìƒýƒƒrÿ qìƒýƒñƒƒú GƒƒB

nilyxotameH reyaM| AðXBï âpÖQ.

æï|øƒBüƒþ Þƒú GB |E&H| oðä| @ìýrÿ ylû Gõkðl, GB ìýßpôußõN ìõok

Gƒpouƒþ ÚƒpAoâƒpÖƒPƒñƒl ô ìƒñƒBÆƒÛþ Þú AcPíBë cÃõoyHßú|øBÿ Î¿Hþ

qüƒpìƒhBÆþ ô ìýBðPpüà ìþ|oÖQ, koKzQ Auçül ÎçìQ| ânAoÿ ylðl.

GpAÿ O×püÜ yHßú|øBÿ Î¿Hþ ôAÞñ{|kAkû GB |PAFG| AqÎõAìê ÒýpôAÚÏþ ô

ìƒrAcî ìõWõk koAuçüløBÿ AüíõðõøývPõyýíþ, ðÛBÉ ÎçìQ| ânAoÿ

yƒlû koæï|øƒBÿ |E&H| GB AuçüløBÿ AüíõðõøývPõyýíþ Oùýú ylû Aq

Géõá|øBÿ KBoAÖýñþ ìPñBÊpAðÇHBÝ kAkû ylðl. ||

OƒXƒrüƒú ôOƒdéƒýƒê @ìBoÿ: kAkû|øBÿ GluQ @ìlû AqìÇBèÏú ÚÇÏBR

oôkû|øƒƒBÿ Wƒñƒýƒƒò kouƒýƒvƒPî ÎƒÃƒõìƒXƒrA Gƒú ¾ƒõoR gƒÇƒBÿ ìƒÏƒýƒBo

)rorrE dradnatS( ± ìýƒBðãýƒò|)naeM( ðíƒBü{ kAkû ylû|Aðl |)01=n(|.

GpAÿ ìÛBüvú ìýBðãýò OõAOpô kAìñú AðÛHBÂBR oôkû kouývPî GBÖQ ìXrA  ô

ðýrôAÞñ{|Knüpÿ Aüíñþ koìÇBèÏBR øývPõyýíþ ô AüíõðõøývPõyýíþ

Aq@qìõó @ðBèýrôAoüBðw üà|ÆpÖú |)AVONAyaW-enO(AuP×Bkû yl. ko

ìÛBüvú ìýBðãýò âpôû|øB Gú yßê kôGú| kô ðýrAq|tset-t inorrefnoB| Gùpû

âƒƒpÖƒPƒƒú yƒl. GƒpAÿ ìÛƒBüvƒú ìýƒBðãýƒò kAkû|øƒB Gýƒò ssôðƒõï ô Þƒõèƒõó Aq

tset-t s'tnedutS| AuƒPƒ×ƒBkû yƒl. OƒXƒrüƒú| ô Oƒdéƒýê @ìBoÿ GB AuP×Bkû Aq

ðpï|AÖrAo8002 ®tatSoiB| AðXBï âpÖQ.

ðPBüY

ìñdñþ AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú:koO¿õüp1 ðíõðú|Aÿ Aq

ìñdñþ AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú Wñýò ðõqkû oôqû ìpÕ koô

ÂÏýƒQ KƒBüú (ðpìBë) ô koypAüÇþ Þú ÚÇÏBR ìXrA koìÏpÅ OdpüßBR

Þõèýñpsüà, @koðpsüà ô ÒýpÞõèýñpsüà ô Òýp@koðpsüà ÚpAoâpÖPú|Aðl,

ðzƒBó kAkû yƒlû AuƒQ.  øíƒBðãƒõðƒú Þƒú koAüò yßê ìzBølû ìþ|yõk,

AðÛHBÂBR gõk Ghõkÿ ðByþ AqoüPî AèßPpüßþ KBüú øî kossôðõï ô øî ko

Þõèõó ìXrAÿ Wñýò ðõqkû oôqû ìpÕ ôWõk kAok. koðíõkAo1 Aüò AðÛHBÂBR

kocƒBèƒQ KBüú ô ðýrkocÃõo@âõðývQ ô uLw kocÃõoìÛBküpøî| Aoq

@âƒõðývPùƒB ô @ðPƒBâõðývPùBÿ Þõèýñpsüà Gú Æõoøî|qìBó ìÛBüvú ylû

AuQ. ìdBuHBR @ìBoÿ ðzBó kAk Þú kocBèQ KBüú, ìýBðãýò OõAOpAðÛHBÂBR

gƒõkGhƒõkÿ kossôðƒõï Gƒú ÆƒõoìÏñƒþ|kAoÿ GýzPpAqÞõèõó  Gõk û AuQ

(Gú|OpOýI 81/0 ± 22/5 koGpAGp11/0 ± 42/3 AðÛHBÅ kokÚýÛú,  100/0<p|).

AìB ìzBølAR ðzBó kAk Þú Þz{ AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú ko

Þƒƒõèƒƒõó Gƒƒú yƒßƒƒê ìÏñƒþ|kAoÿ GýzPƒpAqssôðƒõï ìƒþ|GƒByƒl (Gƒú|OƒpOýƒI

g20/0±57/0 koGpAGpg|10/0 ± 86/0; 10/0<p||).

AÖƒrôkó AuƒPƒýƒê| Þƒõèƒýò Gú cíBï GBÖQ, kAìñú AðÛHBÂBR ssôðõï oA Gú

yƒßƒê ìÏñþ|kAoÿ (g|31/0 ± 41/1, 10/0<p|)| ðvHQ Gú cBèQ KBüú AÖrAü{
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kAk. AuPýê| Þõèýò koÞõèõó ðýrìõWI AÖrAü{ ìÏñþ|kAokAìñú AðÛHBÂBR

(g|01/0 ± 14/1, 100/0<p|) ðƒvƒHƒQ Gƒú cBèQ KBüú âpkül (ðíõkAo1– AèØ).

AÖrôkó AuPýê| Þõèýò Gú cíBï GBÖQ cBôÿ ÚÇÏBR ìXrAÿ ssôðõï ô Þõèõó

Þú ÚHç« koìXBôoR GB @OpôKýò ÚpAoâpÖPú Gõkðl, OÓýýpìÏñþ|kAoÿ kokAìñú

AðƒÛHBÂBR gõkGhõkÿ ssôðõï üB Þõèõó Gú|ôWõk ðýB~ôok (ðíõkAo1– AèØ).

AìB AKþ|ð×püò kAìñú AðÛHBÂBR gõkGhõkÿ ssôðõï ìXrA oA ðvHQ Gú cBèQ

KBüú Gú ¾õoR ìÏñþ|kAoÿ ÞBø{ kAk (g|40/0 ± 82/0; 50/0<p|).  øí̀ñýò

AÖrôkó AKþ|ð×püò Gú cíBï GBÖPþ, kAìñú AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ

KBüú koÞõèõó ìXrA oA ðýrGú ÆõoìÏñþ|kAoÿ,  ìzBGú @ð̀ú kosôsðõï külû

yl,  ÞBø{ kAk (g30/0 ± 43/0; 100/0<p|)|(ðíõkAo1– J). AìB AKþ|ð×püò

kocÃõoKpôKpAðõèõë ô KpAqôuýò OÓýýpÿ kokAìñú AðÛHBÂBR gõkGhõkÿ

ssôðƒõï ô Þƒõèƒõó AüƒXƒBk ðƒñƒíƒõk (ðíõkAo1– AèØ). ÞBoGpk AuPýê| Þõèýò ô

AKþ|ð×püò O×BôR ìÏñþ|kAoÿ oA koOõAOpAðÛHBÂBR ðByþ AqoüPî AèßPpüßþ

KBüú ssôðõï ô Þõèõó ìXrA koìÛBüvú GB cBèQ KBüú Gú|ôWõk ðýB~ôok (ðíõkAo1–

J).

Odpüà ìýlAó AèßPpüßþ, ìõWI ÞBø{ ìÏñþ|kAoÞz{ oôkû ìXrA

Þƒú ÚHç«  GB Þépül KPBuýî ìñÛHÄ|ylû Gõk,  Gú ìýrAó 41/2 ± 42/35% ko

ssôðƒƒƒõï (100/0<p|)| ô 16/6 ± 17/84% koÞƒƒƒõèƒƒƒõó (100/0<p|)| âƒƒƒpküƒƒl

(O¿õüp1– Z). AìB koìýrAó ÞBø{ Þz{ oôkû O×BôR @ìBoÿ ìÏñþ|kAoÿ

Gýò ssôðõï ô Þõèõó Gú|kðýBë Odpüà ìýlAó AèßPpüßþ ìzBølû ðãpkül.

ìzƒBøƒlAR ÎÛƒlû|øƒBÿ Î¿Hþ GB AüíõðõøývPõyýíþ:ðíõðú|Aÿ Aq

ìzBølAR ìýßpôußLþ sôsðõï Wñýò 91 oôqû GB oðä| @ìýrÿ |E&H| ô Þõèõó

@ó GƒB oðƒä| @ìýƒrÿ AüíõðõøývPõyýíþ  OõuÈ |PAFG| koO¿õüp2 ðzBó

kAkû ylû AuQ. koðíõðú|øBÿ oðä|ylû GB |E&H| ôWõk ÎÛlû|øBÿ Î¿Hþ

koWlAoÚÇÏBR ssôðõï ô Þõèõó GluQ @ìlû AqWñýò, ìzùõk Gõkû AuQ.

AüXƒBk  ôAÞñƒ{|Kƒnüpÿ Aüíñþ ìTHQ GB |PAFG| koðíõðú|øBÿ oðä @ìýrÿ

O¿õüp2. oürðãBoû|øBÿ yHßú|øBÿ uývPî Î¿Hþ oôkû|Aÿ koWñýò 91 oôqû ìpÕ. (AèØ) oðä|@ìýrÿ |E&H| ssôðõï, GroâñíBüþ |×|001; (J) oðä|@ìýrÿ AüíõðõøývPõyýíþ Þõèõó GB |PAFG|,
GroâñíBüþ |×|004. ðõá KýßBó|øB ðzBó|køñlû âBðãéýõó|øBÿ uývPî Î¿Hþ oôkû|Aÿ ìþ|GByñl.

O¿õüp1. ìñdñþ AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú oôkû ìXrAÿ Wñýò 91 oôqû ìpÕ. (AèØ) AÖrAü{ kAìñú AðÛHBÂBR Þõèõó koKBui Gú ìlüBOõouývPî Þõèýñpsüà; (J) ÞBø{ kAìñú
AðÛHBÂBR Þõèõó koKBui Gú ôAuÇú|øBÿ uývPî @koðpsüà; (Z) AðHvBÉ ÎÃçR ¾BÙ ssôðõï koKþ ÖÏBë|uBqÿ uývPî Òýp@koðpsüà– ÒýpÞõèýñpsüà GB Odpüà ìýlAó AèßPpüßþ GÏl Aq
GéõÞú ðíõkó uývPî|øBÿ Þõèýñpsüà ô@koðpsüà GB @ðPBâõðývQ|øBÿ ìpGõÆú.

AuPýê Þõèýò (lom
4-

01) AKþ ð×püò  (lom
6-

01|**||5) ÞépülKPBuýî  (lom
4-

01 )

ZJAèØ

AèØ J

g1

nim 1

SFE|(V05|; 1| ìýéþ SBðýú; 05|
øpOr; 3|kÚýÛú|)
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ylû GB AüíõðõøývPõyýíþ OBC üýlÿ GpôWõk yHßú|øBÿ Î¿Hþ koðõAcþ

ÖõÝ AènÞpìþ|GByl (O¿õüp2). ||

GdU

koìÇBèÏú cBÂp, ìýrAó OíBüruBgPBoÿ ô ðdõû ÖÏBèýQ yHßú Î¿Hþ

oôkû|Aÿ ÚƒHê AqOõèl koìlë cýõAðþ Wñýò ìpÕ ìõok Gpouþ ÚpAoâpÖPú

AuƒQ. ðƒPƒBüƒY Gƒp@ìƒlû AqAüƒò Kƒtôøƒ{ AqôWƒõk AðƒÛHBÂBR ðByþ AqoüPî

AèßPpüßþ KBüú kossôðõï ô Þõèõó Wñýò 91oôqû ìpÕ cßBüQ kAyQ. AWrAÿ

Þƒõèýñpsüà, @koðpsüà ô Òýp@koðpsüà– ÒýpÞõèñpsüà uývPî Î¿Hþ

oôkû|Aÿ kooôkû Aüƒò Wƒñƒýƒò|øƒB ÖƒÏBë Gõkû|Aðl. ìÇBèÏú uBgPBoÿ Gpoôÿ

ÚƒƒÇƒÏƒƒBR sôsðƒƒõï ô Þƒõèƒõó Aüƒò Wƒñƒýƒò|øƒB GƒB oô}| øƒýƒvƒPƒõyƒýƒíƒþ ô

AüíõðõøývPõyýíþ ðýrìõöül OíBüruéõë|øBÿ yHßú|øBÿ Î¿Hþ oôkû|Aÿ

ÚHê AqOõèl koAüò ìlë ìlë cýõAðþ Gõkû AuQ. AðÛHBÂBR gõkGhõkÿ

ðƒByþ AqoüPî AèßPpüßþ KBüú oôkû koAðvBó ô âõðú|øBÿ ìhPéØ cýõAðBR

GBèÔ OõuÈ yíBoÿ AqKtôøzãpAó  ìÇBèÏú ylû AuQ (32,31,8,3).|AìB ko

Gƒpouþ ìPõó, ìÇBèÏú|Aÿ Þú ôWõk üB Îlï ôWõk Aüò AðÛHBÂBR oA ÚHê Aq

Oƒõèƒl AoqüƒBGƒþ Þƒpkû GƒByl, üBÖQ ðzl. ènA ìÇBèÏú cBÂp, OíBüruývPî

Î¿Hþ ô ôWõk AðÛHBÂBR gõkGhõkÿ oA ÚHê AqOõèl koWñýò ìpÕ ASHBR

ðíõk.

koAðvBó GBèÔ, OõAOpAðÛHBÂBR oôkû GBoüà AqkôAqkøú Gú uíQ AüéEõï

oôðlÿ ðrôèþ kAok, kocBèþ| Þú OõAOpAðÛHBÂBR gõkGhõkÿ Þõèõó AqÚlAï

Gƒú géƒØ GýzPpìþ|yõk. OõAOpAðÛHBÂBR koGh{ AGPlAüþ ssôðõï AðvBó

cƒlôk 21 GƒBokokÚýÛƒú ô koGhƒ{ AGPƒlAüƒþ Þƒõèƒõó clôk 9 GBokokÚýÛú

ìƒþ|GƒByƒl(2). ðPƒBüƒY ìƒÇƒBèÏú cBÂpðýrâõüBÿ GBæ Gõkó OõAOpAðÛHBÂBR

gõkGhõkÿ koGh{ AGPlAüþ ssôðõï ðvHQ Gú Þõèõó koWñýò ìpÕ ô ÚHê

AqOõèl Gõk û AuQ. AìB GB OõWú Gú GBæ Gõkó cXî æüú ÎÃçðþ Þõèõó ðvHQ

Gƒú ssôðƒõï(1) Gƒú ðƒËƒpìƒþ|ouƒl Þú kAìñú Þz{ AðÛHBÂBR ðByþ AqoüPî

AèßPpüßþ KBüú koÞõèõó GýzPpAqssôðõï GByl.

oôkû kAoAÿ üà Î¿I| âýpÿ kôâBðú AquývPî Î¿Hþ gõkìhPBoAuQ

Þú Gh{ KBoAuíLBOýßþ @ó ÖÏBèýQ ÎÃéú ¾BÙ oôkû oA Gú ÆõoÞéþ AÖrAü{

ìƒþ|køl ô ô Êý×ú Gh{ uíLBOýßþ @ó ÞBø{ ÖÏBèýQ ÎÃéú ¾BÙ oôkû

ìþ|GByl(2|). koKtôø{ cBÂp, KBui|køþ Gú AuPýê| Þõèýò ô AKþ|ð×püò ko

oôkû|øƒBÿ ìƒXƒrAüþ Þú Î¿I|køþ gBoWþ @ðùB ÚÇÐ ylû Gõk, GpcÃõo

ÞƒBìƒê âƒýƒpðƒlû|øBÿ Þõèýñpsüà ô @koðpsüà oôkû koWñýò 91 oôqû ìpÕ

kæèƒQ kAyƒPƒú AyƒQ. Îƒçôû GƒpuƒýƒvƒPî|øBÿ @koðpsüà ô Þõèýñpsüà,

uývPî Î¿Hþ Òýp@koðpsüà– ÒýpÞõèýñpsüà ðýrðÛ{ ìùíþ koÞñPpë

cƒpÞBR oôkû|øB ô GBqô GvPú yló øírìBó Au×ñßPpøBÿ kuPãBû âõAo}

Aüƒ×ƒB ìþ| Þñl(52). âBqðýPpüà|AÞvBül Gú|ÎñõAó ìlüBOõoAcPíBèþ uývPî

Îƒ¿ƒHþ Òýp@koðpsüà– ÒýpÞõèýñpsüà ìÇpf ìþ|GByl. ðýPpüà|AÞvBül

@qAkylû AqKBüBðú|øBÿ uývPî Î¿Hþ oôkû ôAok uéõë|øBÿ ÎÃçR ¾BÙ

kuPãBû âõAo} ylû ô GB ðýPpôqû Þpkó Gh{ ø¶î @ðrüî âõAðýéýê|uýßçq

|)esalcyC lylynauG(| uýPõqôèþ, ìõWI AÖrAü{ ìýrAó âõAðýlüò ìõðõ

Öƒvƒ×ƒBR céƒÛƒõÿ |)PMGc(koAüƒò uéƒõë|øƒB ô Gƒú kðHBë @ó yê ylâþ

ÎƒÃƒçðƒþ ìþ|yõk(91). |koìÇBèÏú cBÂp, GpAÿ AoqüBGþ ÖÏBèýQ uývPî

Òƒýƒp@koðƒpsüƒà– ÒƒýƒpÞõèýñpsüà AqOdpüà ìýlAó AèßPpüßþ kocÃõo

@ðƒPƒBâƒõðývPùBÿ uývPî|øBÿ @koðpsüà ô Þõèýñpsüà AuP×Bkû âpkül.

ðƒPƒBüY GÏÃþ ìÇBèÏBR cBÞþ AuQ Þú Odpüà ìýlAó AèßPpüßþ ìõWI

@qAkyƒló AuƒPƒýƒê Þƒõèƒýƒò, ðƒõoAKþ|ð×püò ô ðýPpüà|AÞvBül AqKBüBðú|øBÿ

uƒýƒvƒPî|øƒBÿ Îƒ¿ƒHƒþ ÖÏBë oôkû ìþ| âpkk(81).||AìB koìÇBèÏú cBÂpAq

@ðƒXƒƒBüƒƒþ Þƒƒú âƒýƒƒpðƒƒlû|øƒƒBÿ ðƒƒõo@koðƒƒpsüƒƒà ô Þƒõèƒýƒñƒpsüƒà OƒõuƒÈ

@ðPƒBâƒõðývƒQ|øƒBÿ ìƒpGƒõÉ AyÓƒBë yƒlû Gõkðl, ènA Gú ðËpìþ|oul yê

yƒlâƒþ ÎÃçðƒþ ðƒByƒþ AqOdƒpüƒà ìýƒlAó AèßPƒpüßƒþ Gƒú ÎéƒQ oøBü{

ðíõkAo1. AðÛHBÂBR ðByþ AqoüPî AèßPpüßþ KBüú oôkû ìXrAÿ Wñýò 91 oôqû ìpÕ kocBèQ KBüú ôðýrkoKBui Gú ìlüBOõoøBÿ uývPî Þõèýñpsüà ôuývPî @koðpsüà. KBui|køþ Gú uvývPî|øBÿ
Þõèýñpsüà ô@koðpsüà ðhvQ kocÃõo@âõðývQ ôuLw kocÃõoìÛBküpøî|Aoq@âõðývQ ô@ðPBâõðývQ AoqüBGþ yl. (AèØ) ìýBðãýò kAìñú AðÛHBÂBR,; (J) ìýBðãýò OõAOpAðÛHBÂBR.
ðíõkAogÇB |)raB rorrE(| ðíBüBðãpgÇBÿ ìÏýBoìþ|GByl.|*=100/0<p| koìÛBüvú GB cBèQ KBüú.

)*(
KpAq–KpAqôuýò,Kpô–KpôKpAðõèõë.
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ðýPƒpüƒà|AÞvƒBüƒl ô ÖÏƒBë Gƒõkó Ghƒ{ Òýƒp@koðƒpsüƒà– ÒýƒpÞõèýñpsüà

uývPî Î¿Hþ oôkû|Aÿ koWñýò|øBÿ OdQ @qìBü{ Gõkû AuQ.

ðdƒõû OßƒBìƒê uƒBgPƒBoÿ uývPî Î¿Hþ oôkû|Aÿ Wñýò ìpÕ OõuÈ

KtôøzãpAó ìhPé×þ ìÇBèÏú ylû AuQ. nirauoD eLô tellieT|kouBë

3791| ðzBó kAkðl Þú ðõoôó|øB ô uéõë|øBÿ âéýBÿ uývPî Î¿Hþ oôkû|Aÿ

AquPýƒÔ Î¿Hƒþ ìñzƒBC ìƒþ| âýƒpðƒl(71). uéƒõë|øƒBÿ ìƒnÞõokoìvýpøBÿ

kÚýÛþ koÆõë èõèú âõAoyþ ìùBWpR ìþ| Þññl ô kô yHßú| ìPdlAèípÞrAq

âƒƒBðƒãéýƒõó|øƒBÿ kAgéƒþ qüƒpìhƒBÆƒþ ô gƒBoWƒþ ìýƒBðPƒpüƒà oA Ozßýƒê

ìƒþ|køñl(7|).uéõë|øBÿ Ký{|uBqìzPÜ|ylû AquPýÔ Î¿Hþ ôAâþ ko

Wƒñƒýƒò ìƒpÕ kooôquƒõï Aqèƒõèƒú Îƒ¿ƒHþ KzPþ ìùBWpR ìþ| Þññl ô ôAok

ìrAðzýî oôkû ÚlAìþ ìþ|yõðl. uéõë|øBÿ ìnÞõokoìrAðzýî oôkû AqÚlAï

Gƒú géƒØ ìƒùƒBWƒpR ìƒþ| Þƒññl ô kooôq5/8 Wñýñþ |Gú AðPùBÿ oôkû gé×þ

ìþ|ouñl (4,9)|.uPýÔ Î¿Hþ gBWþ ðýrkoOzßýê ðõoôó|øB ô uéõë|øBÿ

âéýBüþ uývPî Î¿Hþ oôkû|Aÿ ðÛ{ Aü×B ìþ| Þñl (62,22)|.|AìB Aüò ìBoÞQ

ÎílOB« Gú Gh{ küvPBë oôkû gé×þ ìdlôk ìþ|yõk, Gú âõðú|Aÿ Þú OñùB

71% AqÞƒê uƒýƒvƒPî Îƒ¿ƒHƒþ oôkû|Aÿ AquƒPýÔ Î¿Hþ gBWþ up̂zíú

ìƒþ| âƒýƒpk. ìƒùBWpR uéõë|øBÿ Î¿Hþ gBWþ kooôq̂ùBoï Wñýñþ @ÒBq

ìþ|yõk ô kooôqðùî Gú AðPùBÿ oôkû gé×þ ìþ|oul (22,4)|.|GñBGpAüò OB oôq

9 Wƒñƒýƒñƒþ, yHßú|øBÿ Î¿Hþ qüpWélÿ ô ìýBðPpüà Gú ÆõoÞBìê yßê

ìƒþ| âƒýƒpðƒl (7)|.koGƒpouƒþ ìƒPƒõó, ârAoyþ Þú ðzBó|køñlû qìBó OíBür

uƒBgƒPƒBoÿ ÞBìê uéõë|øBÿ âBðãéýõðþ oôkû GByl, üBÖQ ðzl. GpAuBx

ìƒÇƒBèƒÏƒú ÚƒHéƒþ ðƒõüƒvƒñƒlâƒBó Aüƒò ìÛBèú, Gú ðËpìþ|oul Þú |PAFG| ko

uéõë|øBÿ OíBürüBÖPú âBðãéýõó|øBÿ Î¿Hþ oôkû|Aÿ ìpÕ Gú ìýrAó GBæüþ

GýBó ìþ| âpkk (qüp̂BN). Aquõÿ küãp, ìÇBèÏú |anawaK| ô øíßBoAð{ ko

uBë 9891 cBÞþ AqôAÞñ{|Knüpÿ Aüíñþ GBæÿ uéõë|øBÿ âBðãéýõó|øBÿ

Îƒ¿ƒHƒþ oôkû|Aÿ Gƒú |PAFG| ìƒþ|GƒByƒl (51)|.KƒpôOƒEýò ìnÞõoüà KLPýl

oyƒPƒú|Aÿ ôAuƒÈ AuƒQ Þƒú kouéƒõë|øƒBÿ ìƒhƒPéƒØ uývPî Î¿Hþ GýBó

ìƒƒþ|yƒõk ô Gƒú ðƒËƒpìƒþ|ouƒl Þƒú koAuƒPƒdƒßƒBï ìƒßƒBðƒýƒßƒþ uéƒõë|øƒB ô

yßê|Ghzýló Gú @ðùB Aü×Bÿ ðÛ{ ìþ| Þñl (5)|.ðPBüY ìÇBèÏú cBÂpâõGBÿ

GýBó ìñBuI |PAFG| kouéõë|øBÿ âBðãéýõðþ oôkû Wñýò 91 oôqû ìpÕ ô ko

ðPýXú, OíBürô GéõÕ uBgPBoÿ @ðùB ìþ|GByl.

GƒpAuƒBx üBÖPú ||øBÿ Ktôø{ cBÂpìþ|OõAó Gú Aüò ðPýXú ouýl Þú

uývPƒî Î¿Hƒþ oôkû|Aÿ ÚHê AqOõèl Gú GéõÕ uBgPBoÿ ìþ|oul ô ÖÏBèýQ

cƒpÞPƒþ kuPãƒBû âƒõAo} ðýƒrKýƒ{ AqOõèl @ÒBqìþ|yõk. AìB qìBó ypôÑ

ÖÏBèýQ cpÞPþ oôkû|øB kokôoû Wñýñþ koAüò OdÛýÜ ìÇBèÏú ðzlû AuQ.

Aüò ìvBCèú ìþ|OõAðl koKtôø{|øBÿ GÏlÿ ìõok Gpouþ ÚpAoâýpk. Aquõÿ

küãp, GB OõWú Gú Aüñßú OßBìê uývPî Î¿Hþ ìpÞrÿ GÏl AqOõèl ðHrAkAìú

ìƒþ|üƒBGl (42)||, GB koðËpâpÖPò yHBøQ|øBÿ ÖpAôAó ìõWõk Gýò uývPî

Î¿Hþ ìpÞrÿ ô oôkû|Aÿ, AoqüBGþ oôðl cpÞPþ kuPãBû âõAoyþ koìpcéú

ðõqAkÿ koOdÛýÛBR @Oþ Âpôoÿ GByl.

OzßpôÚlokAðþ

ðƒõüvñlâBó ìÛBèú Gpgõk æqï ìþ|kAðñl AqìÏBôðQ ìdPpï Ktôøzþ

kAðzßƒlû kAìLƒryßþ kAðzãBû OùpAó Gú uHI OBCìýò ørüñú ìBèþ Kpôsû ô

øƒíƒ̀ƒñƒýƒƒò AqøƒíƒßƒƒBoÿ gƒBðƒî ìñ¿ƒõoû GùƒBoèƒõÞƒBoyñƒBx @qìƒBüzãƒBû

ÖBoìBÞõèõsÿ koAðXBï @qìBüzBR Ozßpô ÚlokAðþ ðíBüñl.
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The level of differentiation and function of the enteric nervous
system in the chicken embryo 

Muhammadnejad, S.1, Arab, H.A.1*, Naeimi, S.2

1Department of Pharmacology, Faculty of Veterinary Medicine, University of Tehran, Tehran-Iran
2Department of Basic Sciences, Faculty of Veterinary Medicine, Semnan University, Semnan-Iran

(Received  18 June  2013  ,  Accepted  25 October  2013)

Abstract:
BACKGROUND: Any developmental disorder in enteric nervous system (ENS) may lead

to congenital motility diseases of the gastrointestinal tract. OBJECTIVES: The present study
aimed to examine the structural differentiation and functional activity of the ENS in the Chick
embryo. METHODS: Ten Chick embryos were sacrificed at embryonic day 19 and then, their
jejunum and colon specimens were collected. The isolated rings of the intestine were prepared
and their motor activity was tested in an organ bath system. The contraction of the tissues was
recorded in basic condition and following the stimulation by cholinergic and adrenergic
agonists as well as the stimulation of the non-adrenergic-non-cholinergic system by electrical
field stimulation (EFS). The structure of the intestinal specimen was assessed immuno-
¹histochemically (IHC) using glial fibrillary acidic protein (GFAP) biomarker. RESULTS:

Spontaneous rhythmic contractions were seen in both jejunum and colon specimens.
Cholinergic stimulations significantly increased the amplitude of contractions in jejunum
(p<0.01) and colon (p<0.001) tissues. However, adrenergic stimulation decreased
significantly the amplitude of contractions in isolated tissues prepared from the jejunum
(p<0.05) and colon (p<0.001). The EFS-induced decreases significantly the tension of
isolated tissues pre-contracted with potassium chloride in both jejunum (p<0.001) and colon
(p<0.001). The results of IHC were showed a positive immunoreactivity of enteric nervous
ganglia with GFAPbiomarker. CONCLUSIONS: It seems that the ENS in chick intestine is fully
differentiated before birth and it can control the intestinal motility patterns in birds.

Key words: chick embryo, enteric nervous system, immunohistochemistry, spontaneous rhythmic
contractions
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Figure  Legends  and  Table Captions

Figure 1. The curve of intestinal contractions induced by basic electrical rhythm in isolated ring taken a 19-day chicken embryo in which:
(a) increased amplitude of colonic contractions in response to cholinergic mediator, (b) reduced amplitude of colonic contractions in
response to adrenergic mediator (c) The smooth muscle relaxation of jejunum that was induced by non-adrenergic, non-cholinergic system
activated by electrical field stimulation after blockade of cholinergic and adrenergic systems with corresponding antagonists.

Figure 2. Microscopic view of enteric nervous system network in 19-day chicken embryos in which:  (a) H & E staining of jejunum with
magnification of × 100. (b) Immunohistochemical staining of colon with GFAP and magnification of × 400. The arrowhead indicates the
presence of enteric nervous system ganglions.

Graph 1. Intestinal contraction induced by basic electrical rhythm in isolated intestine taken from 19-day chicken embryos in response to
cholinergic and adrenergic mediators. The responses to the cholinergic and adrenergic systems were tested first in the presence of agonists
and then, in the presence of equivalent amount of both agonists and antagonists. (a) The average range of contractions, (b) The average
frequency of contractions.  The error bar represents the standard error and *= p<0.001 compared to the base line.
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