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|̂ßýlû 
qìýñú ìÇBèÏú :Aìpôqû AuP×Bkû Aq Þõ@ðrüî |01Q| Gú ÎñõAó ìßíê gõoAÞþ üB OroüÛþ koGùHõk ðBGBoôoÿ koìpkAó GvýBoìõSpGõkû AuQ.||ðÛ{ A¾éþ

|01QOC|, cÃõokoqðXýpû AðPÛBë AèßPpôó koÆþ ÖpAüñl Oñ×w uéõèþ Gú ìñËõoOõèýl Aðpsÿ koÒzBÿ ìýPõÞñloÿ AuQ. ølÙ:||ølÙ Aq AðXBï Aüò

ìÇBèÏú Gpouþ ASpAR Þõ@ðrüî |01Q| Gpg¿õ¾ýBR ìõoÖõèõsüà GýÃú ôøývPõèõsüà èõèú|øBÿ AuLpï uBq yPpìpÕ Gõk. oô} ÞBo:||81 yPpìpÕ ðpy{

ìBøú, Aq ðtAk @ÖpüÛBÿ WñõGþ (AuPpôOýõÞBìéõx AuPpAèýw) AðPhBJ ôGú uú âpôû6 OBüþ OÛvýî |ylðl. âpôû Aôë üB yBøl ÖÛÈ GB Wýpû ðãùlAoÿ OÓnüú

ylðl, Gú âpôû kôï |gk/gm 01| Þõ@ðrüî |01Q| Gú AqAÿ øpÞýéõâpï ôqó Gló ôGú âpôû uõï |gk/gm 02| Þõ@ðrüî  |01Q|| Gú AqAÿ øpÞýéõâpï ôqó Gló ðýrkAkû

yl. Aüò Þõ@ðrüî Gú ¾õoR oôqAðú, gõoAÞþ ôüà GBokooôq kAkû yl. GÏl Aq ânyQ kôìBû Kpðlû|øB ÞzPBoylû ôAðlüßw âõðBkôuõìBOýà, ôqó GýÃú|øB,

Æõë ôÚÇp@ðùB, ÚÇpèõèú|øBÿ AuLpï uBq, ÚÇpèõìò ôAoO×BÑ AKýPéýõï @ðùB ôðýrOÏlAk uéõ|øBÿ AuLpìBOõâõðþ, AuLpìBOõuýQ Aôèýú, upOõèþ ôèýlüä ko

âpôû|øBÿ yBøl ô@qìBüzþ ìÛBüvú âpkül. Kpðlû|øB koAGPlAÿ kôoû, oôq 03 ôoôq 06 GpAÿ Gpouþ|øBÿ AðlôÞpüò gõðãýpÿ ylû ôKçuíBÿ gõó | @ðùB GpAÿ

AðlAqû âýpÿ ÒéËQ KçuíBüþ øõoìõó OvPõuPpôó ôÞévPpôë WlA âpkül. ðPBüY:|GB gõoAðló Þõ@ðrüî |01Q| Gú yPpìpÕ|øB, ôqó, ÚÇp, Æõë ôAðlüßw

âõðBkôuõìBOýà GýÃú Gú ÆõoìÏñþ|kAoÿ koâpôû|øBÿ @qìBüzþ ðvHQ Gú âpôû ÞñPpë AÖrAü{ üBÖQ (50/0“|p). Gpouþ|øBÿ øývPõìPpÿ ðýrðzBó Aq

AÖrAü{ ìÏñþ|kAoÚÇpèõèú|øBÿ AuLpï uBq, ÚÇpèõìò ôAoO×BÑ AKýPéõï @ðùB ôøí̀ñýò AÖrAü{ ìÏñþ|kAoOÏlAk uéõë|øBÿ AuLpìBOõâõðþ ôAuLpìBOõuýQ

Aôèýú, upOõèþ ôèýlüä kAyQ|(50/0“|p). Gpouþ|øBÿ @ðlôÞpüò AÖrAü{ ìÏñþ|kAoÒéËQ KçuíBüþ øõoìõó OvPõuPpôó oA koâpôû|øBÿ |gk/gm

01| ô|gk/gm 02 ðvHQ Gú âpôû yBøl ðzBó kAk ôèþ Aüò AÖrAü{ koìõok ÞévPpôë ìÏñþ|kAoðHõk. ðPýXú| âýpÿ|ðùBüþ: Þõ@ðrüî |01Q| gõoAÞþ ìþ|OõAðl

ASpAR ìÇéõGþ Gpg¿õ¾ýBR OõèýlìTéþ yPpìpÕ|øBÿ ðpkAyPú GByl.

ôAsû|øBÿÞéýlÿ:|Þõ@ðrüî |01Q, øývPõìPpÿ, ìõoÖõìPpÿ, yPpìpÕ|, èõèú|øBÿ AuLpï uBq|

ìXéú| OdÛýÛBR kAìLryßþ, 2931, kôoû 86, yíBoû 4, 753-943

3102 ,753-943:4,86 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
GpAÿ AðXBï èÛBf, cÃõokô uéõë AuLpï ô Ohíà uBèî ô ÎBoÿ Aqøpâõðú

ðƒÛƒÀ, Âƒpôoÿ ìƒþ|GƒByƒl. üƒßƒþ AqGƒroâƒPƒpüƒò ìzßçR ìrAoÑ Kpôo}

yPpìpÕ, ÞBø{ GBoôoÿ koÖ¿ê Oõèýl ìTê Gú kèýê ÞBø{ Þý×ýQ AuLpï

yƒPƒpìpÕ ìþ|GByl(43). Aìpôqû AuP×Bkû AqÞõ@ðrüî01Q| Gú ÎñõAó ìßíê

gƒõoAÞƒþ ô OƒroüÛþ koGùHõk ðBGBoôoÿ koìpkAó ìõok AuP×Bkû GvýBoìõSp

Gƒõkû AuƒQ(72,71,4). |Aüƒò Þõ@ðrüî üà OpÞýI GñrôÞõDýñõðþ koôó|||qAÿ

ìƒdéƒõë kôƒpGƒþ ìƒþ|GƒByƒl (1). Aüƒò Þƒõ@ðƒrüî Gƒú ÆƒõoÆHýÏþ koGló

ìƒõWƒõkAR qðƒlû ôWƒõk kAok ô Aôèƒýò GBokouBë 7591 AqìýPõÞñloÿ|øBÿ

uéõë|øBÿ ÎÃéú ÚéI âBô WlA ylû ô uBgPBoGýõyýíýBüþ @ó kouBë 8591

yñBgPú yl. ðBï küãpAüò Þõ@ðrüî, üõGýßõDýñõó üB üõGýlüßBoðõó AuQ.

ðBï yýíýBüþ @ó 2ô3 kÿ ìPõÞvþ 5 ìPýê 6 kÿ ÞBKpðýê 1ô4 GñrôÞõDýñõó|

|ìƒþ|||GƒByƒl (23,52,5). yƒHƒýƒú ôüƒPBìýò|øB Gõkû GB Aüò O×BôR Þú GpgçÙ

ôüƒPƒBìƒýò|øB koGló uBgPú ìþ|yõk ô Gú ìÛlAogýéþ Þî koâõyQ âBô,

ìƒpÕ, yƒPƒpìƒpÕ, ìƒBøƒþ, OƒõR Öƒpðƒãþ, Þéî GpôÞéþ, oôÒò uõüB, oôÒò

@ÖPƒBGãƒpkAó, ÖñƒlÝ ô GƒBkAï üƒBÖƒQ ìƒþ|yƒõk(52,61). Aüƒò ìBkû koÚéI,

Þéýú|øB, ÞHl, ìBøý̀ú, KBðßpAx ô Òlû OýpôDýl GýõuñPrô OÓéýÌ ìþ|yõk

ìÛlAoAüò Þõ@ðrüî GB AÖrAü{ uò koAoâBó|øB Þî ìþ|yõk (61) GpAÿ GýõuñPr

Þƒõ@ðƒrüƒî 01QcÃƒõoôüPƒBìýò |6B| Gú ÎñõAó üà ÞõÖBÞPõoAèrAìþ AuQ.

ÞƒíƒHƒƒõk |01Q| koGƒýƒíƒƒBoAó ìƒHƒPç Gƒú @uƒî, GýíƒBoüùƒBÿ ÚéHƒþ– ÎƒpôÚƒþ,

KƒpüõkðPBë, KpÞBoÿ OýpôDýl, ðBGBoôoÿ koìpkAó ô AülqârAo} ylû AuQ.

Aüƒò Þõ@ðrüî OõuÈ oôkû|øBÿ Þõ̂à WnJ ylû ô Gú AoâBó|øBÿ èñ×Bôÿ

ìƒñƒPƒÛƒê yƒlû ô koðƒùƒBüƒQ Gƒú gõó ô GBÖQ|øB ìþ|oul (23) ðÛ{ A¾éþ

|01QOC|, cÃõokoqðXýpû AðPÛBë AèßPpôó koÆþ ÖpAüñl Oñ×w uéõèþ Gú

ìñËõoOõèýl Aðpsÿ koÒzBÿ ìýPõÞñloÿ AuQ ô Aüò ðzBó ìþ|køl Þú OíBï

Öƒp@üƒñƒløƒBÿ Oƒõèƒýƒl Aðƒpsÿ kouéƒõë Gƒú cƒÃƒõo|01QOC| GƒvPãþ kAoðl

(82,32,61,7). AuLpï kAoAÿ OÏlAk qüBkÿ ìýPõÞñloÿ AuQ Þú Aðpsÿ æqï

oA WùQ Odpá @ó Oõèýl ìþ||| Þññl ô Aq@ó WB Þú Îlï cÃõoô üB ÞBÖþ ðHõkó

ìÛlAoÞõ@ðrüî |01Q| ìþ|OõAðl uHI AgPçë koOõèýl Aðpsÿ koìýPõÞñloÿ ô

koðPýXú Odpá ðBÞBÖþ AuLpï âpkk ìþ|||OõAó Gú AøíýQ ô ðÛ{ Aüò ìBkû ko

OõèýlìTê Kþ Gpk(02,81). Öpï AcýB ylû @ó (üõGýßõDýñõë) Gú ÎñõAó üà

∗)ðõüvñlû ìvõöôë: Oé×ò: 21171116-120 | ðíBGp: 22233966-120     | ||ri.ca.tu@idarombida||:liamE|
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@ðPƒþ AÞvýƒlAó Úƒõÿ WùƒQ Wéƒõâýƒpÿ AqKƒpAÞvýƒlAuýƒõó ̂ƒpGþ|øB ko

ÒzBøBÿ uéõèþ Îíê ìþ| Þñl  ô Aq@ó WB Þú KpAÞvýlAuýõó ̂pGþ|øB uHI

ÞBø{ Æõë Îípô Odpá AuLpï  ìþ|yõk, Aüò Þõ@ðrüî ìþ|OõAðl koGBoôoÿ

AuLƒpï ì×ýl GByl (22,91,1)  Aüò ìBkû kAoAÿ g¿õ¾ýBR ÂlAèPùBGþ ðýr

Gõkû ô ìBðÐ AqOõèýl uBüPõÞýò|øBÿ Ký{ AèPùBGþ ìþ| âpkk. Aüò Þõ@ðrüî ko

AuPdßBï ô ð×õmKnüpÿ ÒzBøBÿ uéõèþ, Odpüà oyl uéõë ô ìíBðÏQ Aq

ìpå uéõë kgýê AuQ. Þõ@ðrüî  |01Q| üà @ðPþ AÞvýlAó Úõÿ Gõkû Þú GB

Wéõâýpÿ AqOõèýl AÞvýtó ÖÏBë AqÆpüÜ ÞñlÞpkó oôðl GýBó só HPDAN|

AÞvýlAqô GB KBÞvBqÿ uéõë AqÂBüÏBR Oõèýl ylû kocýò KpAÞvýlAuýõó

^pGþ|øB OõuÈ oAküßBë|øBÿ @qAk uHI ìíBðÏQ Aqìpå uéõë|øB ô Odpüà

oyl @ðùB ìþ|yõk. AqküãpðÛ{|øBÿ Aüò Þõ@ðrüî ìþ|OõAó Gú ìíBðÏQ Aq

Oƒõèýƒl qüƒBk ðýPƒpüƒà AÞvƒBüƒl ô koðPýXƒú Wéƒõâýƒpÿ AqAÖƒrAüƒ{ AuPpx

OÓƒnüƒú|Aÿ kouéõë AyBoû Þpk (9,1). GB OõWú Gú ðÛ{ A¾éþ |01QOC|, ko

qðXýpû AðPÛBë AèßPpôó koÆþ ÖpAüñl Oñ×w uéõèþ Gú ìñËõoOõèýl Aðpsÿ

koÒzBÿ ìýPõÞñloÿ ô ðÛ{ @ðPþ|AÞvýlAðþ Úõÿ @ó koìdBÖËQ AqÒzBÿ

uéõèþ Wéõâýpÿ AqKpAÞvýlAuýõó ̂pGþ ||øB koÒzBÿ uéõèþ ô KBá uBqÿ

oAküƒßƒBë|øƒBÿ @qAk (71,11,3) ô  OƒõAðƒBüƒþ @ó kokôGƒBoû uƒBqÿ uƒBüƒp@ðPƒþ

AÞƒvƒýƒlAó|øƒB ô OƒBCSƒýƒpìƒTƒHQ Aüò Þõ@ðrüî GpÎíéßpk ô OßTýpuéõë|øBÿ

uƒpOƒõèƒþ (8) ô ASpìTHQ @ó koWùQ AÖrAü{ ÒéËQ KçuíBüþ øõoìõó

OvPõuPpôó (2) ô GB OõWú Gú Aüò Þú Þõ@ðrüî |01Q|koOdpá ô OÏlAk AuLpï

kgƒýê ìþ|GByl (8,6,4). øí̀ñýò Aq@ó WB Þú OroüÜ |01QOC| ìþ|OõAðl

uƒHI GùHõk Þý×ýQ AuLpï ô AÖrAü{ OõAðBüþ Oõèýl ìTê koGýíBoAó ðBGBoôo

yõk (91). Gú ðËpìþ|ouýl Þú OÓnüú GB |01QOC|ìþ|OõAðl ASpAR ìTHPþ Gp

uéõë|øBÿ Oõèýl Þññlû ô c×BÊQ Þññlû AuLpï kAyPú GByl. ||

ìõAk ôoô} ÞBo
Aüò Ktôø{, Gú ìlR kô ìBû, koìroÎú yPpìpÕ AWpA yl. koAüò Æpf

81 yPƒpìƒpÕ ðƒpyƒ{ ìƒBøƒú, AqðtAk @ÖpüÛBÿ WñõGþ (AuPpôOýõÞBìéõx

AuPpAèýw) AðPhBJ ylðl. Kpðlû|øB Aqkô ìBû ÚHê AqypôÑ OdÛýÜ WùQ

ÞBø{ ÎõAìê ìhlô} âpOÓnüú|Aÿ GB Wýpû» ðãùlAoÿ Gú ÆõoÞBìç« üßvBó

OÓnüú ylû ô øí̀ñýò koìdê ô ypAüÈ ÞBìç« üßvBó ðãùlAoÿ ylðl.

yPƒpìpÕ|øBÿ AðPhBJ ylû øíãþ kAoAÿ ôqó clôk gk07 Gõkû ô Gú

uú âpôû6 OBüþ OÛvýî |ylðl âpôû Aôë üB yBøl ÖÛÈ GB Wýpû ÎBkÿ gõk

OÓnüú ylðl, Gú âpôû kôï Îçôû GpWýpû ðãùlAoÿ |gk/gm 01 Þõ@ðrüî |01Q|

Gƒú AqAÿ øƒpÞýéƒõâƒpï ôqó Gƒló ô Gƒú âƒpôû uƒõï Îçôû GƒpWýƒpû ðãùlAoÿ

|gk/gm02| Þõ@ðrüî  Gú AqAÿ øpÞýéõâpï ôqó Gló ðýrkAkû yl. Aüò ìBkû Gú

¾õoR oôqAðú, gõoAÞþ ô üà GBokooôqkAkû yl (42,21,1).

koAüƒƒƒƒƒò OƒƒdƒƒÛƒƒýƒƒƒƒƒÜ AqÞƒƒƒƒƒõ@ðƒƒƒƒƒrüƒƒî |01Q| uƒƒƒƒBgƒƒƒƒQ yƒƒƒƒpÞƒƒƒƒQ

stpecnoC yhtlaeH larutaN| uƒƒBgƒƒQ ÞƒzƒƒõoAìƒƒpüßƒB Þƒú Gƒú ¾ƒõoR

ÚpÁ|øBÿ gm001 ô koGvPú|øBÿ 021 OBüþ Gõk AuP×Bkû yl. Gú âpôû |gk/gm

01 GpAÿ øpyPpìpÕ oôqAðú 7 Îlk ÚpÁ (gm007) ô Gú øpyPpìpÕ Aqâpôû

gm02, 41 Îlk ÚpÁ (gm0041) Gú ìlR kô ìBû kAkû yl.

koAðPùBÿ kôoû Kpðlû|øB ÞzPBoylû ô GýÃú|øBÿ uíQ ̂M | @ðùB gBoZ

âpkül.

Gƒpouƒþ|øƒBÿ ìƒõoÖƒõìPƒpüƒà:ÚHê AqÞzPBoyPpìpÕ|øB ôqó ylû ô

GçÖƒB¾éƒú GÏl AqÞzPBoô gpôZ GýÃú|øB, OõðýßBôAsüñBèýw øíú @ðùB WlA

yl ô GýÃú|øB GB AuP×Bkû AqOpAqôÿ küXýPBë cvBx (uBgQ @èíBó, GB kÚQ

g100/0) ôqó ylû ô ðvHQ ôqó øpkô GýÃú GpAÿ øpyPpìpÕ Gú ôqó Þê

Gƒló koÎlk 001 ÂpJ ylû ô Gú ÎñõAó Aðlüßw âõðBkôuõìBOýà, Æõë

GýBó âpkül (03,22).

GÏƒl AqAüƒò ìƒpcéƒú, ÚƒÇpô Æõë GýÃú|øBÿ ̂M Gú ÆõoWlAâBðú ko

âƒpôû|øBÿ yBøl ô @qìBüzþ OõuÈ Þõèýw AðlAqû âýpÿ ô üBkkAyQ ylû

(03) ô GýÃú|øB koÊpôÙ cBôÿ ÖpìBèýò 01% GpAÿ Oùýú Auçül|øBÿ GBÖQ

yñBuþ Gú @qìBüzãBû GBÖQ yñBuþ kAðzßlû kAìLryßþ kAðzãBû OùpAó

AouBë âpkülðl.

||ìƒÇBèÏBR øývPõìPpüà:GpAÿ AðXBï ìÇBèÏBR GBÖQ yñBuþ Aqøp

GýÃƒú ÞƒBìƒê uƒú Gƒp} AqÚvíQ upÿ, ìýBðþ ô kìþ Gú ÂhBìQ clôk

mC5/0 Oùýú yl.

ðíƒõðú|øB Gú ìlR ø×Q oôqkoÖpìBèýò 01% ÚpAokAkû ylðl. ÖpìBèýò

ðíõðú|øB GÏl Aq42 uBÎQ Aôë OÏõÅ ylû ô cXî ÖpìBèýò clAÚê02 GpAGp

cXƒî ðíƒõðƒú koðƒËƒpâƒpÖPú yl. GÏl AqânyPò AqìpAcê SHõR ô @ìBkû

uƒBqÿ, ÚBèI âýpÿ ylðl (33,1). |uLw Gp}|øBÿ KBoAÖýñþ Gú ÂhBìQ

mm5 Oùýƒú yƒlû ô AqøƒpGýÃƒú 9 Auçüƒl GB AuP×Bkû Aqoô} oðä @ìýrÿ

øíBOõÞvýéýò ô ADõqüò, oðä @ìýrÿ yl. koøpAuçül 51 Îlk AqìXBoÿ

ÞƒBìç« âƒpk èƒõèú|øBÿ uíýñý×pGpouþ yl ô koAüò Gpouþ ÚÇpèõèú|øBÿ

uíýñý×ƒp, AoO×BÑ AKýPéýõï èõèú|øB, ÚÇpèõìò @ðùB GB AuP×Bkû AqâpAOýßõë

gÇþ ô ìýßpôußõN ðõoÿ ô GB GroâñíBüþ 04 AðlAqû âýpÿ ylðl (23,01).|

øƒíƒ̀ƒñƒýƒƒò GƒƒpAÿ yƒíƒƒBo} OÏƒlAk uéƒõë|øƒBÿ AuLƒpìƒBOƒõâƒõðƒþ ô

AuLpìBOõuýQ Aôèýú, upOõèþ ô èýlüä, koøpAuçül 51 ìýlAó kül Gú Æõo

Oƒ¿ƒBkÖƒþ ô GƒB AuƒPƒ×ƒBkû AqâƒpAOƒýƒßõë Wlôèþ ô ìýßpôußõN ðõoÿ ô GB

GroâñíBüþ |x04| yíBo} ylðl (51).

Gƒpouƒþ|øBÿ AðlôÞpüò: GpAÿ AðlAqû âýpÿ ÒéËQ KçuíBüþ øõoìõó

OƒvƒPƒõuPpôó ô ÞévPpôë, Kpðlû|øB koAGPlAÿ kôoû, oôq03 ô ðýrkooôq06

gƒõó| âýpÿ ylðl. gõðãýpÿ|øB ¾He AðXBï ylû ô GB AuP×Bkû Aqèõèú|øBÿ

ôðõWßQ AuPpüê øLBoüò kAoô Aqôoül GBèþ|)nieVranlU suoenateoC(|

@ðùB AðXBï âpÖQ. koøpGBoðíõðú âýpÿ Lm5 gõó âpÖPú yl ô koèõèú|øBÿ

ôðõWßQ oühPú ylû ô KçuíBÿ ðíõðú|øBÿ gõó WíÐ @ôoÿ ylû Aqøp

âƒpôû GB AuP×Bkû AquBðPpü×ýõs, GB kôo|mpr0003 Gú ìlR 51 kÚýÛú âpÖPú

ylû GB KýLQ KBuPõoWíÐ @ôoÿ ô koìýßpôOýõJ|øBÿ AuPpüéþ Þú yíBoû

øpyPpìpÕ ô OBoüi ðíõðú| âýpÿ oôÿ @ó SHQ ylû Gõk oühPú ylû ô OB qìBó
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AðƒƒlAqû| âƒýƒƒpÿ koÖƒƒpüƒƒroC
o

02– ðãùƒlAoÿ yƒlðƒl (01). ìýƒrAó øƒõoìƒõó

OvPõuPpôó koKçuíBÿ gõó yPpìpÕ|øB GB AuP×Bkû AqÞýQ OvPõuPpôó

ô kuƒPƒãƒBû |)redaeR etalP ASILE(| uƒBgƒQ yƒpÞƒQ @ìƒpüƒßƒB ô ìƒÛlAo

ÞévPpôë ìõWõk koKçuíB GB AuP×Bkû AqÞýQ ÞévPpôë ô oô} |ASILE|

AðlAqû âýpÿ ô SHQ yl(72).

kAkû|øƒBÿ GƒluƒQ @ìƒlû GƒB AuƒPƒ×ƒBkû AqGpðBìú |SSPS| ô @qìõó @ìBoÿ

|AVONA| GpAÿ ôqó, Æõë ô ÚÇpGýÃú|øB, ÚÇpèõìò èõèú|øBÿ uíýñý×pô

AoO×BÑ uéõë|øB ô oô} |sillaWlaksurK| GpAÿ ÚÇpèõèú|øBÿ AuLpï uBqô

OƒÏƒlAk uéƒõë|øƒBÿ uƒpOƒõèþ Gú AqAÿ øpèõèú ô ðpï AÖrAoSASGpAÿ ÒéËQ

KƒçuƒíƒBüƒþ OvPõuPpôó ô ÞévPpôë ìõok OXrüú ô Odéýê ÚpAoâpÖPñl ô

|)50/0|“|p(| Gú ÎñõAó uÇe ìÏñþ|kAoÿ koðËpâpÖPú ylû AuQ.

ðPBüY
üBÖPú|øBÿ ìõoÖõìPpüà:AèØ. OBCSýpÞõ@ðrüî Gpôqó GýÃú|øB: ìýBðãýò

ôqó GƒƒýƒÃƒƒƒú|øƒƒƒB koâƒƒƒpôû|øƒƒƒBÿ gk/gm02 (g75/0|±|64/5) ô gk/gm0|1

(|g16/0|±|25/4) ðƒƒvƒƒHƒƒQ Gƒƒú âƒƒpôû yƒƒBøƒƒl (|g82/0|±|43/3) AÖƒƒrAüƒƒ{

ìƒÏƒñƒþ|k|Aoÿ kAyƒQ. øƒíƒ̀ƒñƒýò Aüò AÖrAü{ ôqó Gýò âpôû |gk/gm0|1| ô

|gk/gm02| øî ìÏñþ|kAoGõk |)50/0|“|p(, (Wlôë1).

J. OƒBCSƒýƒpÞƒõ@ðƒrüî GpÆõë GýÃú|øB: OBCSýpÞõ@ðrüî GpìýBðãýò Æõë

GƒƒýƒƒÃƒƒú|øƒƒB Gƒýƒƒò âƒƒpôû gk/gm02 (mC80/0|±|38/5) ô âƒƒpôû gk/gm0|1

(mC61/0|±|045/5) Gƒú ðƒvƒHƒQ âƒpôû yBøl |(mC61/0|±|73/5)  AÖrAü{

ìÏñþ|kAoÿ kAyQ øí̀ñýò Aüò AÖrAü{ Gýò âpôû |gk/gm0|1| ô |gk/gm0|2|

øî ìÏñþ|kAoGõk  |)50/0|“|p(, (Wlôë1).

Z. OƒBCSýpÞõ@ðrüî GpÚÇpGýÃú|øB: ìýBðãýò ÚÇpGýÃú|øB koâpô|øBÿ

gk/gm02 (mC |70/0|±|37/2) ô gk/gm 0|1 (mC11/0|±|65/2) ðƒvƒHQ Gú

âƒpôû yƒBøl ||(mC|01/0|±|02/2) kAoAÿ AÖrAü{ ìÏñþ|kAoÿ Gõk. øí̀ñýò

Aüò AÖrAü{ Gýò âpôû |gk/gm01| ô |gk/gm02| øî ìÏñþ|kAoGõk  |)50/0|“|p(,

(Wlôë1).

k. OBCSýpÞõ@ðrüî GpâõðBkôuõìBOýà AüñlÞw (|ISG|):ìýBðãýò |ISG|

koâƒƒƒpôû|øƒƒƒBÿ gk/gm02||(2510/0|±|66/0) ô gk/gm01|(3210/0|±|330/0)

ðvHƒQ Gƒú âƒpôû yƒBøƒl (36000/0|±|900/0) AÖƒrAüƒ{ ìÏñƒþ|kAoÿ kAyƒQ.

øí̀ñýò Aüò AÖrAü{ ôqó Gýò âpôû |gk/gm01| ô |gk/gm02|| øî ìÏñþ|kAo

Gõk  ||)50/0|“|p(, (Wlôë1).

üBÖPú|øBÿ øývPõèõsüà: AèØ.  OBCSýpÞõ@ðrüî GpÚÇpèõèú|øBÿ AuLpï

uƒƒBq:ìƒýƒƒBðƒãƒýƒƒò ÚƒÇƒpèƒõèƒú|øƒBÿ AuƒLƒpï uƒBqkoâƒpôû|øƒBÿ gk/gm0|1

(mm35/1|±|03/431) ô gk/gm0|2 (mm81/01|±|67/451)  ðvHQ Gú âpôû

yƒBøƒl |(mm96/0|±|99/49) Gƒú ÆƒõoìÏñƒþ|kAoÿ AÖƒrAü{ ðzBó kAk ô Aüò

AÖƒrAüƒ{ ÚƒÇƒpèƒõèƒú|øƒBÿ AuLƒpï uBqâpôû|øBÿ |gk/gm02| ðvHQ Gú âpôû

|gk/gm01| øî ìÏñþ|kAoGõk  |)50/0|“|p(, (Wlôë 1).

J. OBCSýpÞõ@ðrüî GpÚÇpèõìò èõèú|øBÿ AuLpï uBq:ìýBðãýò ÚÇpèõìò

èƒƒõèƒƒú|øƒƒBÿ AuƒLƒƒpï uƒBqkoâƒpôû|øƒBÿ gk/gm01 (mm24/0±|36/41) ô

gk/gm02 (mm69/0±|25/9) ðvHQ Gú âpôû yBøl (mm22/1|±|03/73)  Gú

ÆõoìÏñþ|kAoÿ ÞBø{ ðzBó kAk ô øí̀ñýò ÞBø{ ÚÇpèõìò èõèú|øBÿ

AuLƒpï uƒBqkoâpôû |gk/gm02| ðvHQ Gú âpôû |gk/gm01| øî ìÏñþ|kAoGõk

|)50/0|“|p(, (Wlôë1).

Z. OƒBCSýƒpÞƒõ@ðƒrüî GpAoO×BÑ AKýPéýõï èõèú|øBÿ AuLpï uBq:ìýBðãýò

AoOƒ×ƒƒƒBÑ AKƒýƒPéƒýƒƒƒõï èƒƒƒõèƒƒƒú|øƒƒBÿ AuƒLƒƒpï uƒƒBqkoâƒƒpôû|øƒƒBÿ gk/gm01

(mm82/1|±|86/43) ô gk/gm02 (mm7/0|±|12/04) ðvHQ Gú âpôû yBøl

|(mm13/0|±|08/12) Gƒƒú ÆƒõoìÏñƒþ|kAoÿ AÖƒrAüƒ{ ðzƒBó kAk ô øí̀ñýƒò

AÖƒrAü{ AoO×BÑ AKýPéýõï èõèú|øBÿ AuLpï uBqkoâpôû |gk/gm02| ðvHQ Gú

âpôû |gk/gm01| øî ìÏñþ|kAoGõk |)50/0|“|p(, (Wlôë1).

k. OƒƒBCSƒýƒpÞƒõ@ðƒrüî Gƒpuéƒõë|øƒBÿ AuƒLƒpìƒBOƒõâƒõðƒþ:uéƒõë|øƒBÿ

AuLƒpìƒBOƒõâƒõðƒþ AqðƒËpyßê ÊBøpÿ OÓýýpÿ ðlAyPú ôèþ AqðËpOÏlAk,

OÓýýpAOþ Gú Aüò ypf koâpôû|øBÿ @qìBüzþ ðzBó kAk: ||

ìýƒBðãýƒò OÏƒlAk uéƒõë|øƒBÿ AuLpìBOõâõðþ koøpìýéþ ìPpìpGÐ ko

âƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒpôû|øƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒBÿ gk/gm01 |(16/43|±|64/3666) ô gk/gm02

|(67/55|±|29/1576) ðvHƒQ Gƒú âƒpôû yƒBøƒl (48/82|±|16/9164) Gú Æõo

ìÏñþ|kAoÿ AÖrAü{ kAyPú ô øí̀ñýò OÏlAk uéõë|øBÿ AuLpìBOõâõðþ ko

âƒƒpôû |gk/gm02| ðvHƒQ Gƒú âƒpôû |gk/gm01| AÖƒrAüƒ{ ìÏñƒþ|kAoÿ kAyƒQ

|)50/0|“|p(, (Wlôë1). ||

û. OƒBCSýpÞõ@ðrüî GpOÏlAk uéõë|øBÿ AuLpìBOõuýQ Aôèýú: ìýBðãýò

OƒÏƒlAk uéƒõë|øBÿ AuLpìBOõuQ Aôèýú koøpìýéþ ìPpìpGÐ koâpôû|øBÿ

gk/gm01| (03/71±|03/7611) ô gk/gm02| (32/91|±|03/2941) ðƒvƒHƒQ Gƒú

âƒpôû yƒBøƒl (03/71|±|03/716) Gƒú ÆƒõoìÏñƒþ|kAoÿ AÖƒrAü{ ðzBó kAk ô

øí̀ñýƒò Aüƒò AÖƒrAüƒ{ koâƒpôû |gk/gm02| ðvHQ Gú âpôû |gk/gm01| øî

ìÏñþ|kAoGõk |)50/0|“|p(, (Wlôë1).

ô. OƒBCSýƒpÞƒõ@ðƒrüƒî GƒpOÏƒlAk uéƒõë|øƒBÿ uƒpOƒõèþ:ìýBðãýò OÏlAk

uéƒƒõë|øƒƒBÿ uƒƒpOƒƒõèƒƒþ koøƒƒpìýéƒþ|ìPƒpìƒpGƒÐ koâƒpôû|øƒBÿ gk/gm01

|(72/62|±|63/438) ô |gk/gm02 (94/7±|70/848) ðvHQ Gú âpôû yBøl

(05/01|±|82/772) Gú ÆõoìÏñþ|kAoÿ AÖrAü{ ðzBó kAk ôèþ Aüò OÓýýpko

âpôû |gk/gm02| ðvHQ Gú âpôû |gk/gm01| ÎéýpÒî AÖrAü{, ìÏñþ|kAoðHõk

|)50/0|“|p(, (Wlôë 1).

q. OƒBCSƒýpÞõ@ðrüî GpOÏlAk uéõë|øBÿ èýlüä koøpìýéþ ìPpìpGÐ:

ìƒýƒBðƒãƒýƒò OƒÏƒlAk uéƒõë|øƒBÿ èýlüä koøpìýéþ|ìPpìpGÐ koâpôû|øBÿ

gk/gm01| (72/8|±|87/3251) ô gk/gm02 |(14/71|±|01/1752) ðƒvƒHƒƒQ Gƒú

âpôû yBøl (36/12|±|39/508) Gú ÆõoìÏñþ|kAoÿ AÖrAü{ ðzBó kAk ô Aüò

AÖƒrAüƒ{ koâƒpôû |gk/gm02| ðvHƒQ Gƒú âƒpôû |gk/gm01| øƒî ìÏñþ|kAoGõk

)50/0|“|p(, (Wlôë 1).

üBÖPú|øBÿ @ðlôÞpüñþ: AèØ. OBCSýpÞõ@ðrüî GpÒéËQ KçuíBüþ øõoìõó
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OvPƒõuPƒpôó:ìýƒBðãýƒò ÒéƒËƒQ KçuíƒBüƒþ OvPƒõuPpôó GÏl Aquú GBo

gõðãýpÿ kooôqøBÿ ¾×p, 03 ô 06 Gú ypf qüpGõk:

ìýƒBðãýƒò ÒéƒËƒQ KçuíƒBüƒþ øƒõoìƒõó OvPƒõuPpôó kooôq¾×pko

âƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒpôû|øƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒBÿ gk/gm01|| (Lm/gn13/0±|76/0) ô gk/gm02|

(Lm/gn13/0|±|00/1) ðvHQ Gú âpôû yBøl (Lm/gn13/0±|56/0) O×BôR

ìÏñþ|kAoÿ ðlAyQ |)50/0|“|p(, (Wlôë 2).

ìýBðãýò ÒéËQ KçuíBüþ øõoìõó OvPõuPpôó kooôquþ Aï koâpôû

gk/gm02|| (Lm/gn06/0±|61/2) ðƒƒvƒƒHƒƒƒƒQ Gƒƒƒƒú âƒƒƒƒpôû|øƒƒƒBÿ yƒƒƒBøƒƒƒl |

(Lm/gn06/0±|60/1) ô gk/gm01|| (Lm/gn06/0±|23/2)  AÖƒƒƒƒƒƒƒrAüƒƒƒƒƒƒƒ{

ìƒÏƒñƒþ|kAoÿ ðƒlAyƒQ ôèƒþ âƒpôû |gk/gm01| ðƒvƒHQ Gú âpôû  yBøl kAoAÿ

AÖrAü{ ìÏñþ|kAoÿ Gõk  |)50/0|“|p(, (Wlôë 1).

ìƒýƒBðƒãƒýò ÒéËQ KçuíBüþ øõoìõó OvPõuPpôó kooôqy¿Q ko

âpôû gk/gm02| (Lm/gn 04/0±|59/1) ô gk/gm01| (Lm/gn04/0±|61/2)  |

ðƒvƒHƒQ Gƒú âƒpôû yƒBøƒl (Lm/gn04/0±|54/1) OÓýýpìÏñþ|kAoÿ ðlAyQ

|)50/0|“|p(, (Wlôë 2).

ìƒýƒBðƒãƒýƒò Þƒê ÒéƒËƒQ KƒçuíBüþ øõoìõó OvPõuPpôó GÏl Aquú

GƒBogƒõó âƒýƒpÿ koâƒpôû|øBÿ gk/gm02| (Lm/gn82/0±|94/1) gk/gm01|

(Lm/gn82/0|±|17/1)  ðƒvƒHƒƒQ Gƒƒú âƒƒpôû yƒƒBøƒl || (Lm/gn82/0|±|50/1)

AÖƒrAüƒ{ ìƒÏƒñƒþ|kAoÿ kAyƒQ ôèƒþ Aüƒò OƒÓƒýƒýƒpGƒýò kô âpôû |gk/gm01|ô

|gk/gm02| ìÏñþ|kAoðHõk )50/0|“|p(, (Wlôë 1).

J. OƒBCSƒýƒpÞƒõ@ðƒrüî GpÒéËQ KçuíBüþ ÞévPpôë:ìýBðãýò ÒéËQ

KƒƒçuƒƒíƒƒƒƒBüƒƒƒƒþ ÞéƒƒvƒƒPƒƒƒƒpôë kooôq¾ƒƒ×ƒƒƒƒpkoâƒƒƒƒpôû|øƒƒƒBÿ gk/gm02|

(Lm/gn31/0|±|41/2) gk/gm01| (Lm/gn31/0±|00/2)  ô yƒƒƒƒƒƒƒƒƒBøƒƒƒƒƒƒƒƒƒl |

(Lm/gn31/0 |±|01/2) O×BôR ìÏñþ|kAoÿ ðlAyQ  |)50/0|“|p(, (Wlôë 1).

ìƒýƒBðƒãƒýƒò ÒéƒËƒQ KƒçuƒíBüþ ÞévPpôë kooôquþ Aï koâpôû|øBÿ

gk/gm02| (Lm/gn31/0±|61/2) ô gk/gm01| (Lm/gn31/0|±|70/2) ðvHQ

Gƒú âƒpôû yƒBøƒl | (Lm/gn31/0±|70/2) AÖƒrAü{ ìÏñþ|kAoÿ oA ðzBó ðlAk

|)50/0|“|p(, (Wlôë 1).

ìƒýƒBðƒãƒýƒò ÒéƒËƒQ KƒçuƒíBüþ ÞévPpôë kooôqy¿Q koâpôû|øBÿ

gk/gm02|| (Lm/gn31/0|±|41/2) ô gk/gm01| (Lm/gn31/0|±|31/2) ðvHQ

Gƒú âpôû yBøl  | (Lm/gn31/0±|90/2) AÖrAü{ ìÏñþ|kAoÿ oA ðzBó ðlAk ô

Aüò AÖrAü{ koâpôû |gk/gm02| ðvHQ Gú âpôû |gk/gm01| øî ìÏñþ|kAoðHõk

|)50/0|“|p(, (Wlôë 1).

ìýBðãýò Þê ÒéËQ KçuíBüþ ÞévPpôë GÏl Aquú GB gõó âýpÿ ko

âpôû|øB KBoAìPpøB 

gm|02 gm01 yBøl

ìõoÖõìPpÿ
c

|75/0||±|64/5
b

|16/0|±|25/4|
a

82/0||±|43/3 ôqó GýÃú (g|)
c

|80/0|±|38/5
b

61/0||±|45/5
a

61/0|±|73/5 Æõë GýÃú |(mC|)
c

70/0|±||37/2
b

11/0±|65/2|
a

01/0|±|02/2 ÚÇpGýÃú |(mC)
c

2510/0|±||660/0
b

3210/0||±|330/0
a

36000/0±|900/0| âñBkôuõìBOýà AüñlÞw (%)

øývPõìPpÿ
c

|81/01|±67/451|
b

35/1||±|03/431
a

96/0|±|99/49 ÚÇpèõèú|øBÿ AuLpï uBq(|mμ|)
c

69/0|±||25/9
b

24/0|±|36/41
a

|22/1|±03/73| ÚÇpèõìò èõèú|øBÿ AuLpï uBq(|mμ|)
c

27/0|±||12/04
b

82/1±|86/43|
a

|13/0±08/12| AoO×BÑ AKýPéýõï èõèú|øBÿ AuLpï uBq(|mμ|)
b

|94/7|±32/848
b

51/62|±|96/238
a

|83/01|±29/672 OÏlAkuéõë|øBÿ upOõèþ koøp|
2

mm|
c

14/71|±|01/1752
b

72/8|±|87/3251
a

|36/12|±39/508 OÏlAk uéõë|øBÿ èýlüä koøp|
2

mm|
c

67/55|±|29/1576|
b

|16/43|±68/3666
a

48/82|±|16/9164 OÏlAk uéõë|øBÿ AuLpìBOõâõðþ koøp|
2

mm|
c

|32/91|±|03/2941
b

03/71|||±|03/7611
a

03/71||±|03/716 OÏlAk uéõë|øBÿ AuLpìBOõuýQ Aôèýú koøp|
2

mm|

AðlôÞpüò

oôq ÒéËQ KçuíBüþ øõoìõó OvPõuPpôó |(lm/rgn)
a

|13/0±00/1|
a

13/0||±|76/0
a

|13/0±56/0| 0
ba

06/0±||61/2|
b

06/0|±||23/2
a

|06/0|±60/1 03
a

04/0±|59/1|
a

04/0|±||61/2
a

|04/0|±54/1 06
b

82/0|±|94/1
b

82/0±||17/1|
a

|82/0|±|50/1 Þê
a

31/0|±|41/2
a

31/0|±|00/2|
a

31/0±|01/2| 0 ÒéËQ KçuíBüþ ÞévPpôë |(l/lomn|)
a

31/0|±|61/2
a

31/0|±|||70/2
a

31/0|±|70/2 03
a

31/0|±|41/2
a

31/0||±||31/2
a

31/0|±|90/2 06
a

|80/0±02/2|
a

80/0|±|21/2|
a

80/0|±|90/2 Þê

Wlôë1. ìÛBüvú OBCSýpÞõ@ðrüî |01Q| gõoAÞþ koâpôû|øB. |- |uÇe ìÏñþ|kAoÿ )50/0|“|p(| ìþ|GByl. |- cpôÙ Aðãéývþ ðBìzBGú ðzBó køñlû ìÏñþ|kAoGõkó AuQ. |- ðPBüY Gú ¾õoR |DS±naem|
GýBó ylû AuQ.
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âƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒpôû|øƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒBÿ gk/gm02| (Lm/gn80/0|±|02/2) ô gk/gm01|

(Lm/gn80/0|±|21/2) ðƒvƒHƒƒQ Gƒƒú âƒƒpôû yƒƒBøƒƒl (Lm/gn80/0|±|90/2)

AÖrAü{ ìÏñþ|kAoÿ oA ðzBó ðlAk ô Aüò AÖrAü{ koâpôû |gk/gm 02| ðvHQ Gú

âpôû |gk/gm01| |uùî ìÏñþ|kAoðHõk  |)50/0|“|p(, (Wlôë 1).

GdU
ðPBüY Gpouþ|øBÿ ìõoÖõìPpÿ, øývPõìPpÿ ô @ðlôÞpüò GluQ @ìlû

AqìÇBèÏú cBÂpðzBó kAk Þú ì¿pÙ gõoAÞþ Þõ@ðrüî |01Q| ìþ|OõAðl uHI

AÖƒrAüƒ{ ôqó, ÚÇpô Æõë GýÃú, Aðlüßw âõðBkôuõìBOýà @ó ô ÞBø{

ÚÇpèõìò èõèú|øBÿ AuLpï uBq, AÖrAü{ ÚÇpèõèú|øB ô AoO×BÑ AKýPéýõï @ðùB,

AÖƒrAüƒ{ OÏƒlAk uéƒõë|øƒBÿ uƒpOõèþ ô èýlüä ô øí̀ñýò AÖrAü{ uÇe

KçuíBüþ øõoìõó OvPõuPpôó koyPpìpÕ âpkk ô Aüò ðPBüY koìXíõÑ

ìƒþ|OƒõAðñƒl AÖƒrAüƒ{ g¿ƒõ¾ýBR GBoôoÿ koyPpìpÕ ðpoA Gú kðHBë kAyPú

GByñl.

ì¿ƒpÙ gƒõoAÞƒþ Aüƒò Þƒõ@ðƒrüƒî koøýƒa ÞlAï Aqkôq|øBÿ kAkû ylû

ðPõAðvQ AÖrAü{ ìÏñþ|kAoÿ oA kouÇe KçuíBüþ ÞévPpôë AüXBk Þñl. ||

æqï Gƒú mÞƒpAuQ Þú OdÛýÛBR ìdÛÛýò ânyPú Gpôÿ Aüò Þõ@ðrüî,

KƒBoAìPƒpøBÿ AuLpï ô ìýrAó OBCSýpAüò Þõ@ðrüî oA GpGBoôoÿ koAðvBó, oR ô

gpâõ} ìõok Gpouþ ÚpAokAkû|Aðl ô ÆHýÏPB« ko@ó Ktôø{|øB Aqðíõðú|øBÿ

cýƒõAðƒþ ô AðvƒBó|øƒBÿ GƒBèÔ AuP×Bkû ylû AuQ ô Aq@ó WB Þú uéõë|øBÿ

uƒpOƒõèƒþ ÖÛÈ OB ÚHê AqGéõÕ k̂BoOÛvýî ìþ|yõðl ìB koAüò Ktôø{ Aq

yPƒpìƒpÕ|øBÿ ðBGBèÔ AuP×Bkû Þpküî OB GPõAðýî Îçôû GpOBCSýpAüò Þõ@ðrüî

Gƒpôÿ GBÖQ GýÃú ô èõèú|øBÿ AuLpï uBq, AcPíBë OBCSýpAüò Þõ@ðrüî Gpôÿ

OÏlAk uéõë|øBÿ upOõèþ oA ðýrGpouþ Þñýî.

koAüƒò Ktôø{ yBøl AÖrAü{ ìÏñþ|kAo|ISG| koâpôû|øBÿ @qìBüzþ

ðvHƒQ Gƒú âƒpôû yƒBøƒl Gƒõküƒî Þƒú GB OõWú Gú Aüò Þú ôqó yPpìpÕ|øB ko

âpôû|øBÿ ìhPéØ OÛpüHB« ìzBGú øî Gõk, Gú ðËpìþ|oul Þú Aüò AÖrAü{ Gú

kèýê ASpìTHQ Aüò Þõ@ðrüî Gpôqó GýÃú|øB Gõkû AuQ.

æqï Gú mÞpAuQ Þú Aüò AÖrAü{ koâpôû |gk/gm02| ðvHQ Gú |gk/gm01|

øî Gú ÆõoìÏñþ|kAoÿ GBæOpGõk |)50/0|“|p( |. ||

|woR| ô |znoJ| kouBë 1102 koOdÛýÛþ Gpôÿ KpðlâBó ðzBó kAkðl Þú

AÖrAü{ ìÏñþ|kAo|ISG| ìõWI AÖrAü{ Oõèýl AuLpï ìþ|yõk.|yksoroboT|

ðýƒrkouƒBë 8991 koOdÛýƒÜ küãpÿ ðzBó kAk Þú øíHvPãþ ìTHPþ Gýò

AÖrAü{ ìÏñþ|kAo|ISG| ô ÚloR GBoôoÿ AuLpï ôWõk kAok.

AcPíƒBæ« GB AÖrôkó Aüò Þõ@ðrüî Gú Wýpû ÒnAüþ yPpìpÕ|øB koÚHê Aq

GéƒõÕ ìþ|OõAó yBøl AÖrAü{ ÚloR GBoôoÿ ô Oõèýl AuLpï koqìBó GéõÕ GB

ì¿pÙ oôqAðú Þõ@ðrüî 01QGByýî ô Aüò AÖrAü{ GB ì¿pÙ oôqAðú |gk/gm02|

Þõ@ðrüî|01Q| GýzPpgõAøl Gõk.

koOdÛýƒÜ cƒBÂpyBøl AÖrAü{ ìÏñþ|kAoôqó GýÃú|øB koâpôû|øBÿ

@qìƒBüzƒþ Gƒú ðvHQ âpôû ÞñPpë Gõküî  ô Aüò AÖrAü{ koâpôû |gk/gm02|

ðvHQ Gú |gk/gm01| øî Gú ÆõoìÏñþ|kAoÿ GBæOpGõk |)50/0|“|p(.

|aicrelaB|kouBë 9002 koOdÛýÛþ Gpôÿ AðvBó, ðzBó kAk Þú ì¿pÙ

gõoAÞþ Þõ@ðrüî |01Q| Gú ìÛlAo|gk/gm01| ô Gú ìlR 03 oôqìþ|OõAðl uHI

AÖrAü{ ìÏñþ|kAoôqó GýÃú|øB ô koKþ @ó AÖrAü{ OÏlAk AuLpï|øB ô ÚloR

GƒBoôoÿ @ðƒùƒB âƒpkk. Þƒú GƒB ðƒPBüY OdÛýÜ ìB Gpôÿ ôqó GýÃú|øB øíhõAðþ

kAyQ. ||

Aq@ó WƒB Þƒú Þƒõ@ðƒrüî |01Q| kAoAÿ OƒõAðƒBüƒþ Oƒdpüà oyl uéõë|øBÿ

Wƒñƒvƒþ, ìƒíƒBðƒÏƒQ Aqìƒpå ô AÖrAü{ OÏlAk @ðùB AqÆpüÜ gB¾ýQ @ðPþ

AÞvýlAðþ AuQ ô GB OõWú Gú Aüò Þú Aüò Þõ@ðrüî kAoAÿ  OõAðBüþ koWéõâýpÿ

AqOƒõèƒýƒl AÞƒvýtó ÖÏBë ô KBÞvBqÿ uéõë AqÂBüÏBR Oõèýl ylû kocýò

KpAÞvýlAuýõó ̂pGþ|øB ìþ|GByl:

ìþ|OõAó AðPËBokAyQ Þú Aüò gB¾ýQ Þõ@ðrüî|01Q| ìvHI AÖrAü{

ôqó GýÃú|øB Gõkû ô Gú ðËpìþ|oul GB AÖrôkó Aüò Þõ@ðrüî Gú Wýpû ÒnAüþ

yƒPƒpìƒpÕ|øƒB koÚƒHê AqGéõÕ ìþ|OõAó yBøl  AÖrAü{ OÏlAk AuLpï|øB ô ko

ðPýXú ÚloR GBoôoÿ | @ðùB koqìBó GéõÕ GByýî ô Aüò AÖrAü{  GB kôq|gk/gm02

GýzPpgõAøl Gõk.

Þƒõ@ðƒrüî |01Q| uƒHƒI AÖƒrAüƒ{ ìƒÏƒñƒþ|kAoÒéËQ KçuíBüþ øõoìõó

OƒvPõuPpôó Kw AqOXõürgõoAÞþ âpkül. Aüò øõoìõó Gýò  âpôû|øBÿ

@qìƒBüƒzƒþ ðƒvƒHƒQ Gú âpôû yBøl Gú ÆõoìÏñþ|kAoÿ AÖrAü{ kAyQ ôèþ

uÇe KçuíBüþ Aüò øõoìõó koâpôû |gk/gm02| ðvHQ Gú |gk/gm01ÞíPp

ylû Gõk Þú AèHPú Aüò ÞBø{ ìÏñþ|kAoðHõk )50/0|“|p(.

|natloS-lA| kouBë 1102 AÖrAü{ ìÏñþ|kAoøõoìõó |HL| ô OvPõuPpôó

oA koASƒpìƒ¿ƒpÙ Þõ@ðrüî |01Q| Gú ìÛlAo|gk/gm51 ô Gú ìlR 06 oôqkooR

ârAo} Þpkû AuQ.

|idahlodbAô namharlodbA| ðƒýƒrkoøƒíBó uBë AÖrAü{ ìÏñþ|kAo

øõoìõó |HL| ô  OvPõuPpôó oA kogpâõ}|øBüþ Þú oôqAðú OõuÈ Þõ@ðrüî |

01Q| gƒõoAÞƒþ OƒÓƒnüƒú yƒlû Gõkðl Gú ASHBR ouBðlðl. GñBGpAüò GB OõWú Gú

üBÖPú|øBÿ ìdÛÛýò ìnÞõo, AcPíBæ« Aüò AÖrAü{ øõoìõó OvPõuPpôó Gú

kèýê OBCSýpÞõ@ðrüî |01Q| GpøýLõÖýrÚlAìþ ô AÖrAü{ Opye  |HL| Gõkû AuQ.

ô ÞBø{ Aüò øõoìõó koâpôû |gk/gm02| ðvHQ Gú |gk/gm01|, ìþ|OõAðl

Gƒú kèƒýƒê ÖƒýƒlGà ìñ×þ OvPõuPpôó GpøýLõOBæìõx ô øýLõÖýrÚlAìþ

GByl. qüpA OvPõuPpôó Þú koKBui Gú  |HL| AqGýÃú|øB Opye ìþ|yõk gõk

GBÎU ìùBoOpye |HL| AqøýLõÖýrÚlAìþ ìþ|yõk Þú Îílû Aüò ìùBoðByþ Aq

ASpìvPÛýî OvPõuPpôó koÞBø{ Opye |HRnG| AqøýLõOBæìõx AuQ

èƒnA øƒpâƒBû OƒvPõuPpôó Gý{ Aqcl AÖrAü{ üBGl Aüò ASpgõkÞBoÖýlGà

ìñ×þ AqÆpüÜ ASpGpøýLõOBæìõüw ô øýLõÖýrÚlAìþ GBÎU ÞBø{ Opye

OvPõuPpôó ìþ| âpkk. ||

OÏlAk uéõë|øBÿ èýlüä koøpìýéýíPpìpGÐ GýÃú Gú ÆõoìÏñþ|kAoÿ

AÖƒrAüƒ{ kAyQ ô Aüò AÖrAü{ koâpôû |gk/gm02| Gú ðvHQ |gk/gm01| øî

ìÏñþ ||kAoGõk.
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|ibtohG| ô øíßBoAó kouBë 7002 koOdÛýÛþ Gpôÿ Úõb AÖrAü{ OÏlAk

uéƒõë|øƒBÿ èýƒlüƒä oA Gú kèýê AÖrAü{ ìÏñþ|kAoøõoìõó OvPõuPpôó ô

OBCSýpìTHQ Aüò øõoìõó GpOÏlAk uéõë|øBÿ ìõWõk koGBÖQ GýÃú AqWíéú

uéõë|øBÿ èýlüä ô Wéõâýpÿ Aqìpå @ðùB kAðvPñl.

|ygolO| kouBë 6002 koOdÛýÛþ Gpôÿ oR ASHBR Þpk Þú Þõ@ðrüî|01Q|

uHI AÖrAü{ ìÏñþ|kAouéõë|øBÿ èýlüä  GÏl Aqì¿pÙ Þõ@ðrüî |01Q| Gú

ìlR 8 ø×Pú, Gú ¾õoR gõoAÞþ ô Gú ìÛlAo|gk/gm51 ìþ| âpkk. Þú GB ðPBüY

OdÛýÜ ìB øíhõAðþ kAyQ. ||

koAüƒƒò OƒdƒÛƒýƒƒÜ yƒƒBøƒƒl AÖƒƒrAüƒƒ{ ìƒÏƒñƒƒþ|kAoOƒÏƒlAk uéƒõë|øƒBÿ

AuLpìBOõâõðþ ô AuLpìBOõuýQ Aôèýú koâpôû|øBÿ @qìBüzþ ðvHQ Gú âpôû

yƒBøƒl Gƒõküî GƒB koðƒËƒpâƒpÖƒPƒò OƒBCSƒýƒpìƒTƒHƒQ Aüƒò Þƒõ@ðrüî GpAÖrAü{

OƒvƒPƒõuƒPpôó ô ðÛ{ ìùî Aüò øõoìõó koAÖrAü{ uéõë|øBÿ Wñvþ ô

ìíBðÏQ Aqìpå | @ðùB, ìþ|OõAó AÖrAü{ OÏlAk uéõë|øBÿ AuLpìBOõâõðþ ô

AuLpìBOõuýQ Aôèýú oA OõWýú Þpk. ô Aq@ðXB Þú yPpìpÕ|øBÿ GßBooÖPú ko

Aüò OdÛýÜ GBèÔ ðHõkðl, Gú ðËpìþ|oul Aüò AÖrAü{ uéõë|øBÿ Wñvþ ko

ASƒpOƒdƒpüƒà øƒõoìƒõó OvPõuPpôó, ìvHI AÖrAü{ ô OßTýpuéõë|øBÿ

upOõèþ Þú ìdBÖÌ | @ðùB øvPñl ô ÖÛÈ ÚHê AqGéõÕ ìþ|OõAðñl OßTýpüBGñl,

GByl.

|| Þú Aüò üBÖPú ìB  GB ðPBüY OdÛýÜ |dajenirafaS| Gpoôÿ AðvBó, Þú ì¿pÙ

Þƒõ@ðƒrüî |01Q| oA ìƒvƒHƒI AÖrAü{ uéõë|øBÿ upOõèþ ô koKþ @ó AÖrAü{

AüƒñƒùýHýò, ìþ|kAðvQ ô øí̀ñýò ðPBüY OdÛýÜ |niweL| ô øíßBoAð{ ko

uƒBë 7991 Þú GB AyBoû Gú ðÛ{ øõoìõó OvPõuPpôó Gú ÎñõAó üà ÎBìê

cýBOþ GpAÿ oyl ô ðíõuéõë|øBÿ Wñvþ, AÖrAü{ øõoìõó OvPõuPpôó

oA ìƒvƒHƒI AÖƒrAüƒ{ OÏlAk uéõë|øBÿ Wñvþ ô koðPýXú AÖrAü{ OÏlAk ô

ÖÏBèýQ uéõë|øBÿ upOõèþ kAðvQ, øíhõAðþ kAyQ.

koAüò Ktôø{ yBøl AÖrAü{ ìÏñþ|kAoÚÇpèõèú|øBÿ AuLpï uBqkoKþ

ìƒ¿ƒpÙ gƒõoAÞƒþ Þƒõ@ðƒrüî |01Q| Gƒõküî ô Aüò AÖrAü{ koâpôû |gk/gm02|

ðvHQ Gú âpôû |gk/gm01| øî ìÏñþ|kAoGõk )50/0|“|p(.  ||

ìdÛÛýò ânyPú ðzBó kAkû|Aðl Þú AÖrAü{ ìÏñþ|kAouÇe KçuíBüþ

øƒõoìƒõó OƒvƒPƒõuƒPƒpôó ìƒþ|||OƒõAðƒl OƒBCSƒýƒpAR ìƒTƒHPþ Gpôÿ g¿õ¾ýBR

ìõoÖõèõsüßþ GýÃú kAyPú GByl. ||

AqWƒíéƒú @ðBó |uocserogoS| ô øíßBoAð{ ðHõkðl Þú kouBë 1102 ko

OƒdƒÛƒýƒÛƒþ Gƒpôÿ Úƒõb koüƒBÖƒPƒñl Þú AÖrAü{ ìÏñþ|kAoÒéËQ KçuíBüþ

øƒõoìƒõó OƒvPõuPpôó uHI AÖrAü{ ÚÇpèõèú|øBÿ AuLpï uBqô AÖrAü{

OÏlAk AuLpï ìþ|yõk.

|oirihciieT| ô øíßBoAð{ ðýrkouBë2002 koKtôøzþ Gpoôÿ oR ðzBó

kAkðl Þú OvPõuPpôó uHI AO¿Bë ðvê|øBÿ ìhPéØ uéõë|øBÿ Wñvþ

koAKƒýƒPéõï èõèú|øBÿ AuLpï uBqìþ|yõk.Þú GB ðPBüY OdÛýÜ ìB øíhõAðþ

kAyQ.

GB OõWú Gú Aüò Þú ì¿pÙ Aüò Þõ@ðrüî uHI AÖrAü{ ìÏñþ|kAoøõoìõó

OvPõuPpôó koâpôû|øBÿ @qìBüzþ âpkül ìþ|OõAó AÖrAü{ ÚÇpèõèú|øBÿ

AuLƒpï uƒBqoA Gƒú kèýƒê ðÛƒ{ Aüƒò øƒõoìƒõó koAÖrAü{ OÏlAk uéõë|øBÿ

Wñvþ ô ðÛ{ @ó koAO¿Bë uéõë|øB Wñvþ Gú øî koèõèú|øBÿ AuLpï uBq

kAðvQ ô ̂õó Aüò AÖrAü{ koâpôû |gk/gm02| GýzPpGõk AcPíBæ«  GB OXõür

Aüò kôq, OBCSýpGùPpÿ Gpg¿õ¾ýBR  GBoôoÿ koqìBó GéõÕ gõAøýî ânAyQ.

øíBðÇõoÞú mÞpyl OÓnüú yPpìpÕ|øB GB Þõ@ðrüî |01Q| OõAðvQ uHI

AÖƒrAüƒ{ ìÏñƒþ|kAoÚƒÇƒpèƒõèƒú|øBÿ AuLpï uBq, AÖrAü{ OÏlAk uéõë|øBÿ

Wñvþ ô upOõèþ âpkk. GB Aüò ðPBüY ìþ|OõAó ÞBø{ ÚÇpèõìò èõèú|øBÿ

AuLƒpï uƒBqô AÖƒrAü{ AoO×BÑ AKýPéýõï èõèú|øBÿ AuLpï uBqoA Gú kðHBë Aüò

AÖrAü{|øB OõWýú Þpk. ||

æqï Gú mÞpAuQ Þú AÖrAü{ ÚÇpèõèú|øB, ÞBø{ ÚÇpèõìò èõèú|øBÿ

AuLƒpï uƒBqô AÖƒrAüƒ{ AoO×ƒBÑ AKýPéýƒõï @ðùƒB koâƒpôû |gk/gm02| ðvHQ Gú

|gk/gm01| øî ìÏñþ|kAoGõk )50/0|“|p(.

ô koðPýXú ì¿pÙ oôqAðú |gm02| Þõ@ðrüî 01QGú AqAÿ øpÞýéõâpï ôqó

Gƒƒló yPƒpìƒpÕ ìƒþ|OƒõAðƒl Aüƒò g¿ƒõ¾ýƒBR øývPƒõèƒõsüßƒþ èƒõèƒú|øƒBÿ

AuLpï|uBqoA GýzPpGùHõk Ghzl.

GB OõWú Gú ðPBüY OdÛýÜ cBÂpìþ|OõAó GýBó ðíõk Þú ì¿pÙ gõoAÞþ

Þõ@ðrüî |01Q| GpìõAok qüpìõSpìþ|GByl:

|Aðlüßw âõðBkôuõìBOýà GýÃú|øB

Æõë GýÃú

ÚÇpGýÃú

|ÚÇpèõèú|øBÿ uíýñý×p

|ÚÇpèõìò èõèú|øBÿ uíýñý×p

|AoO×BÑ AKýPéýõï èõèú|øBÿ uíýñý×p

uéõë|øBÿ AuLpìBOõâõðþ koøpìýéþ ìPpìpGÐ

|uéõë|øBÿ AuLpìBOõuýQ Aôèýú koøpìýéþ ìPpìpGÐ
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|uéõë|øBÿ èýlüä koøpìýéþ ìPpìpGÐ

|uÇe KçuíBüþ øõoìõó OvPõuPpôó (GB kôqgk/gm01)

|Gƒú ÆƒõoÞéƒþ Gƒú ðƒËƒpìƒþ|ouƒl Þƒú OƒBCSƒýƒpÞƒõ@ðƒrüî |01Q| GƒpAÖƒrAü{

OƒvƒPƒõuƒPƒpôó ô ðƒÛƒ{ cƒýBOþ Aüò øõoìõó GpAÿ oyl ô ðíõuéõë|øBÿ

Wñvþ ô ðýrASp@ðPþ AÞvýlAðþ Þõ@ðrüî|01Q| koWéõâýpÿ AqOõèýl AÞvýtó
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^pGþ|øB Þú uHI ìíBðÏQ Aqìpå uéõë|øB ô Odpüà oyl | @ðùB ìþ|yõk,

OõAðvPú AuQ GvýBoÿ AqOBCSýpAR üBk ylû oA oôÿ GýÃú AüXBk Þññl.

||ô koðùBüQ:
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AcƒPƒíƒBæ« ìƒþ|OƒõAó OƒBCSƒýƒpìƒTƒHƒQ @ó oA Gƒpgƒ¿ƒõ¾ƒýƒBR ìƒõoÖƒõèƒõsüà,

øývPõèõsüà ô @ðlôÞpüñþ GýÃú kocýõAó GBèÔ  øî ìzBølû Þpkû ô koKþ



øývPõìõoÖõìPpÿ GýÃú koyPpìpÕ|øBÿ ìõAWú ylû GB Þõ@ðrüî 01Q|553

@ó g¿õ¾ýBR GBoôoÿ AuLpï oA  GùHõk Ghzýl. ||

ô ̂ñýò Gú ðËpìþ|oul Þú Aüò GùHõk kokôq|gk/gm02| ôqó Gló GýzPp

Aqkôq|gk/gm01| @ó GByl.

OzßpôÚlokAðþ
|AqìƒÏƒBôðƒQ Kƒtôøƒzƒþ ìƒXéƒú kAðƒzßlû kAìLryßþ kAðzãBû OùpAó

¾íýíBðú Ozßpô ÚlokAðþ ìþ|ðíBüýî.

Abdelhadi, E., Abdelrahman, G. (2011) Protective

effect of Coenzyme Q10 on cadmium- induced

testicular damage in male rabbits. American-

Eurasian J Toxicol Sci (AEJTS). 3: 153-160.

Al-Sultan, F., Yacoubi, A. (2011) Coenzyme Q10

counteracts testicular injury induced by sodium

arsenate in rats. Eur J Pharmacol. 655: 91-98.

Angelitti, A., Colacicco, L., Arizzi, R., Lippa, S.

(1995) Coenzyme Q: Potentially useful index of

bioenergetic and oxidative status of spermatozoa.

Clin Chem. 41: 217-219.

Balercia, G., Mancini., A., Paggi, F., Tiano, L.,

Pontecorvi, A., Boscaro, M., Lenzi, A., Littarru, G.

(2009) Coenzyme Q10 and male infertility. J

Endocrinol Invest. 32: 626-32.

Bhagavan H., Chopra, R. (2007) Plasma coenzyme

Q10 response to oral ingestion of coenzyme Q10

formulations. Mitochondrion. 7: 78-88.

Choi, J., Ryu, Y., Seo, J. (2005) Biotechnological

production and applications of Coenzyme Q10. Appl

Microbiol Biotechnol. 68: 9-15. 

Choi, H., Pokharel, Y., Lim, S., Han, H., Ryu, C.,

Kim, S., Kwak, M., Kang, K. (2009) Inhibition of

liver fibrosis by solubilized coenzyme Q10: Role of

Nrf2 activation in inhibiting transforming growth

factor-β1 expression. Toxicol Appl Pharmacol. 240:

377-384.

Crane, F. (2001) Biochemical functions of coenzyme

Q10. J Am Coll Nutr. 20: 591-598.

Ducci, M., Gazzano, A., Tedeschi, D., Sighieri, C.,

Martelli, F. (2002) Coenzyme Q10 levels in pigeon

(Columba Livia) spermatozoa. Asian J Androl. 4: 73-

76.

Erfanimajd, N., Dorostghol, M., Gooraninezhad, S.

(2009) Seasonal changes of spermatogenic activity in

khouzestanarabian rams. J Vet Res. 64: 311-318.

Erol, B., Bozlu, M., Hanci, V., Tokgoz, H., Bektas, S.,

Mungan, G. (2009) Coenzyme Q10 treatment reduces

lipid peroxidation, inducible and endothelial nitric

oxide synthases, and germ cell-specific apoptosis in a

rat model of testicular ischemia/reperfusion injury.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.

10.

11.

Fertil Steril. 93: 280-282.

Geng, A., Guo, Y., Yang, Y. (2004) Reduction of

ascites mortality in broilers by Coenzyme Q10. Poult

Sci. 83: 1587-1593.

Genova, M., Merlo Pich, M.,  Biondi, A.,

Bernacchia, A., Falasca, A., Bovina, C., Formiggini,

G., Castelli, G., Lenaz, G. (2003) Mitochondrial

production of oxygen radical species and the role of

Coenzyme Q as an antioxidant. Exp Biol Med. 228:

506-513.

Ghotbi, A., ZareShahneh, A., Adibmoradi, M.,

Adibhashemi, F., Rezaee, M. (2007) Effects of

dietary fat sources on the histological structure of

testis in zandi rams. J Vet Res. 61: 395-399.  

Ichihara, G., Yu, X., Kitoh, J., Asaeda, N., Kumazawa,

T., Iwai, H., Shibata, E., Yamada, T., Wang, H., Xie,

H., Maeda, K., Tsukamura, H., Takeuchi, Y. (2000)

Reproductive toxicity of 1-bromopropane, a newly

introduced alternative to ozone layer depleting

solvents, in male rats. Toxicol Sci. 54: 416-423.

Ikematsu, H., Nakamura, K., Harashima, S., Fujii,

K., Fukutomi, N. (2006) Safety Assessment of

Coenzyme Q10 (Kaneka Q10) in healthy subjects: a

double-blind, randomized, placebo-controlled trial.

Regul Toxicol Pharmacol. 44: 212-218.

Lewin, A., Lavon, H. (1997) The effect of coenzyme

Q10 on sperm motility and function. Mol Aspects

Med. 18: 213-219.

Li, W., Li, K., Huang, Y. (2006) Biological function

of Co Q10 and its effects on the quality of

spermatozoa. Zhonghua Nan Ke Xue. 12: 1119-1122.

Mancini, A., Balercia, G. (2011) Coenzyme Q10 in

male infertility: Physiopathology and therapy.

12.

13.

14.

15.

16.

17.

18.

19.

References



ìXéú OdÛýÛBR kAìLryßþ, kôoû86, yíBoû 4, 2931| | 653

Biofactors. 37: 374-380.

Mancini, A., De Marinis, L., Oradei, A., Hallgass,

M., Conte, G., Pozza, D., Littarru, G. (1994) Coenzyme

Q10 Concentrations in normal and pathological

human seminal fluid. J Androl. 15: 591-594.

Miles, M., Patterson, B., Chalfonte-Evans, M., Horn,

P., Hickey, F., Schapiro, M., Steele, P., Tang, P.,

Hotze, S. (2007) Coenzyme Q10 (Ubiquinol-10)

supplementation improves oxidative imbalance in

children with trisomy 21. Pediatr Neurol. 37: 398-

403.

Parizadian, B., Ahangari, Y., Zamani, M. (2011)

Investigation the effects of dietary l-carnitine

supplementation on characteristics of rooster semen

during liquid storage. J Anim Vet Adv. 10:1985-1990.

Palerma, C., Santos, D., Seic, R., Moreno, A., Maria,

S. (2001) Enhanced mitochondrial testicular anti-

oxidant capacity in Goto-Kakizaki diabetic rats: role

of coenzyme Q. Am J Physiol Cell Physiol. 281:

1023-1028.

Pavlovic, S., Ognjanovic, B., Stajn, A., Zikic, R.,

Zorica, V., Saicic, S. (2006) Effect of Coenzyme Q10

on ascorbic acid, vitamin E, and Coenzyme Q

concentration in testis of rats chronically exposed to

cadmium. Arch Biol Sci. 58: 19-20.

Pravst, I., Zmitek, K., Zmitek, J. (2010) Coenzyme

Q10 contents in foods and fortification strategies.

Crit Rev Food Sci Nutr. 50: 269-280. 

Rowe, M. (2011) Sperm competition selects for

sperm quantity and quality in the Australian

Maluridae. PLoS ONE. 6: e15720.

Safarinejad, M. (2009) Efficacy of co Q10 on semen

parameters, sperm function and reproductive hormon-

es in infertile men. J Urol. 182: 237-248. 

Singh, R., Neki, N., Kartikey, K., Pella, D., Kumar,

A., Niaz, M., Thakur, A. (2003) Effect of coenzyme

Q10 on risk of atherosclerosis in patients with recent

myocardial infarction. Mol Cell Biochem. 246: 75-

82.

Sogorescu, E. (2011) Seasonal variations of plasma

testosterone levels and testicular volume in Carpath-

ian bucks. Afr J Agric Res. 6: 6735-6740.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Tabosky, M. (1998) Sperm competition in fish:

'bourgeois' males and parasitic spawning. Trends

Ecol Evol. 13: 222-227.

Teiichiro, A., Hirmichi, I., Keisuke, M., Kunihiro, H.,

Makato, H. (2002) Cadmium- induced testicular

damage in a rat model of subchronic intoxication.

Reprod Med Biol. 1: 59- 63.

Zamora, R., Hidalgo F., Tappel, A. (1990) Compar-

ative antioxidant effectiveness of dietary B-carotene,

vitamin E, selenium and coenzyme in rat erythro-

cytes and plasma. J Nutr. 22: 50-56.

Zare, Z., Eimani, H., Mohammadi, M., Mofid, M.,

Dashtnavard, H. (2010) The effect of orally admin-

istered L-carnitine on testis tissue, sperm parameters

and daily sperm production in adult mice. Cell J. 11:

382-389.

Zhang, Y., Ren, Z. (2011) Anatomic study on the

main male reproductive organs of ostrich. Glob J

Health Sci. 3: 181-184.

30.

31.

32.

33.

34.



Amorphometrical study of testis and histometrical study of
seminiferous tubules in Coenzyme Q10 fed ostriches

Vazir, N.1, Adibmoradi, M.1*, Tajik, P.2, Rezaian, M.1, Babapour, V.1, Baghcheghi, Y.3

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

3Department of Animal Sciences, Faculty of Agriculture & Animal Sciences, University of Tehran, Karaj-
Iran

(Received  19 May  2013  ,  Accepted  8 September  2013)

Abstract:
BACKGROUND: Nowadays, Coenzyme Q10 is used in male infertility treatment as an oral

or injectable supplement. The main role of coenzyme Q10 is presence in the electron transport
chain during cellular respiration process to produce energy in the mitochondrial membrane.
OBJECTIVES: The purpose of the current study was to evaluate the effects of Coenzyme Q10
on morphological characteristics of the testis and histological features of seminiferous
tubules in ostrich. METHODS: 18 male ostriches, 6 months old, from South African breed
(struthio camelus australis) were selected and divided into three groups of 6. Group one
(control) was fed only by maintenance ration. The second group received 10 mg/kg and the
third one, 20mg/kg of Coenzyme Q10 in their food. Coenzyme was given orally and once
daily. After two months, the birds were slaughtered and gonadosomatic index (GSI), weight,
height and diagonal of testis, diameter of the seminiferous tubules as well as lumen diameter,
the height of their epithelium and also the number of spermatogonial cells, primary
spermatocyte, Sertoli and Leydig cells were compared in the control and experimental
groups. At the beginning and on 30th and 60th days of the experiment, blood samples were
taken from the birds for endocrinology investigations and the plasma was separated for
measuring the plasma concentration of testosterone and cholesterol. RESULTS:After feeding
ostriches with Coenzyme Q10, weight, height, diagonal and testicular gonadosomatic index
increased significantly in the experimental groups compared to control group (p|| |£0.05). The
histometric surveys also showed a significant increase of seminiferous tubules diameter,
lumen diameter, height of epithelium and there was also a significant increase in the number
of spermatogonial cells, primary spermatocytes, sertoli and leidig cells (p£0.05). The
endocrinology evaluations revealed the increase of plasma concentration of testosterone in
treatment groups in comparison to the control group; however this increase was not
significant for cholesterol level. CONCLUSIONS: Oral Coenzyme Q10 may have favorable
effects on reproductive characteristic of the male ostriches.
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Original
Article

Journal of Veterinary Research. 68,4:349-357,2013753

J. Vet. Res. 68, 4:349-357, 2013

Figure  Legends  and  Table Captions

Table 1. Comparison of the effect of Coenzyme Q10 on groups. Significance level was P?0.05. Data were presented as mean ± SD. Unlike
English characters show significance.
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