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^ßýlû
koAüò ìÇBèÏú02 ÚÇÏú GõÚéíõó Oùýú ôKw AqmGe ôWlA ðíõkó upcýõAðBR,

uÛØ ÞBuú upGpkAyPú ylû ôìÓrGú øípAû ìh`ú koÖýßvBOýõÖpìBèýò 01 ko¾l

gñTþ ÚpAokAkû  yl . OÏlAkÿ Aqðíõðú|øB WùQ ìÇBèÏBR @ðBOõìýßþ WlA ôyßê ÊBøpÿ,

AGÏBk, oðä ôôÂÏýQ ÚvíQ|øBÿ|Ozßýê køñlû @ó|øB ìõok Gpouþ ÚpAoâpÖQ.

øí̀ñýò Aq̂ñl ðíõðú ðýrìÛBÆÐ GBÖPþ Oùýú ôKw AqOùýú æï|øBÿ øývPõèõsüà Gú

oô} ìPlAôë ôoðä @ìýrÿ Gú ̂ùBooô} øíBOõÞvýéýò– ADõqüò(|E&H|), Gýê

yõôußþ, Kpüõküà Auýl yý×Q (|SAP|) ôìBèõoÿ, ðùBüPB æï|øB ìõok Gpouþ kÚýÜ

oürGýñþ ÚpAoâpÖPñl. ||koGpouþ @ðBOõìýßþ ðPBüY GluQ @ìlû ìzhÀ Þpk Þú AqèdBÍ

OõKõâpAÖþ ìh`ú koGh{ gé×þ yýBoÆõèþ Gýò ðýíßpû|øB ÚpAok kAok. ìh`ú ko

GõÚéíõó yHýú æoôìãw Gõkû ôkoWéõGp@ìlû ôkogéØ Þzýlû  ìþ|GByl. oðä ìh`ú

Þpìþ|oôyò AuQ Þú OõuÈ clôkA« 41 yýBoÎpÂþ Gú ̂ñlüò Gp@ìlâþ Þõ̂à (̂ýò

ôyßñY) OÛvýî  ìþ|yõk. KBüà|øBÿ ìh`ú AqWéõGú Kê ìÓrÿ AìPlAk üBÖPú ôüà W×Q

KBüà ìÓrÿ AqÞñBoû|øBÿ ìh`ú gBoZ  ìþ|yõk. koGh{ yßíþ @ó üà Oßíú Þõ̂à

Þú AkAìú ̂ýò|øBÿ Gh{ GBæüþ ìþ|GByl ÚpAokAok. ìBkû u×ýl ìh`ú koôuÈ ôìBkû

gBÞvPpÿ koAÆpAÙ Gõkû ôyßê ìBkû u×ýl Gú ¾õoR kogP̀ú (yXpû AèdýBû)

ìþ|GByl. OÏlAk ìPõuÈ yBgú|øBÿ A¾éþ ìBkû  u×ýl ìh`ú 6 Îlk AuQ. ìh`ú ÖBÚl

èõJ|øBÿ ìh`ú|Aÿ Gõkû ôÖÛÈ yBìê üà Þpìýñú ìþ|GByl. koGpouþ GBÖQ yñBuþ,

uÇe ìh`ú kAoAÿ ̂ýò ôyßñY|øBÿ GvýBoÎíÛþ AuQ. koìBkû gBÞvPpÿ ìh`ú øp

uú æüú ìõèßõèþ, KõoÞñtôkAðú kAokülû yl. ìBkû u×ýl koÎíÜ ìBkû gBÞvPpÿ ôko

ôuÈ ̂ýò|øB ìzBølû âpkül. oðä @ìýrÿ |SAP| ðzBó kAk Þú uýPõKçuî uéõë|øBÿ

KõoÞñtkAoAÿ ôAÞñ{ |SAP| ìTHQ Gõkû ôøí̀ñýò küõAoû ÎpôÝ gõðþ @ó cBèQ |SAP|

ìTHQ ÚõüPpÿ (¾õoOþ Kpoðä) AuQ. oðä @ìýrÿ GýézõÖvßþ ðzBó kAk Þú

oyPú|øBÿ @Þvõðþ Oýpû oðä ðhþ yßê ìõWõk koìBkû u×ýl Gú OÏlAk ÖpAôAó ôWõk

kAyPú ôkoæüú kAðú kAoðýrAüò oyPú|øBÿ Oýpû oðä koGÏÃþ ðõAcþ ìzBølû  ìþ|yõk.

kooðä @ìýrÿ ìBèõoÿ oyPú|øBÿ Þçsó AÆpAÙ ÎpôÝ ìh`ú ôðpï yBìú Þú oðä @Gþ Gú

gõk âpÖPú Gõkðl koìBkû u×ýl ðBoðXþ oðä ìh`ú OËBøpðíõkðl. ìXéú kAðzßlû

kAìLryßþ kAðzãBû @qAk AuçìþôAcl âpìvBo,8831,  |kôoû 5, |  yíBoû 2,421-711.| 

ôAsû||øBÿ Þéýlÿ:  øývPõ@ðBOõìþ, ìh`ú, GõÚéíõó.
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Abstract
In this study 20 turkeys were slaughtered then heads

detached from body. Roof of cranium removed and full
brain that cerebellum attached to that moved to 10%
inactive formalin. Some samples were choice for
anatomical studies. Cerebellum's appearance, dimension,
color and shape were evaluated. Some samples used for
histological studies and tissue sections stained with four
following methods; H & E, Mallory, Periodic Acid Schiff
staining method, Bielschowsky. Sections studied with light
microscope. As result of anatomical study it became
distinct that cerebellum located behind of longitudinal
sulcus of cerebrum hemispheres. Cerebellum in turkey is
similar to fly larva and nodular in front and extended in
behind. Color of cerebellum is bright cream that contains
14 small transversal fissures (pleats). Cerebellum
peduncles stretches to Brain Bridge and a pair of brain
peduncle get out from cerebellum. A small tubercle is
located in ventral part of cerebellum that is continues of
upper pleats. White matter in cerebellum is located in
middle part with tree shape, gray matter is located outer
part and surrounded the white matter. Almost in all samples
6 main branches is present. Cerebellum doesn't have lobe
and just have a vermis. Histological study has shown that
cerebellum surface has very deep pleats. In gray matter
there are three layers; molecular, purkinje and granular.
Purkinje cell cytoplasm has been shown severe positive
P.A.S reaction furthermore this condition was seen in
cerebellum vessels (strong pink). Axons fibers in white
matter get dark filiform shapes and in granular layer dark
filiform fiber has been shown in some parts. In Mallory
staining collagen fibers in cerebellum vessels and pia
matter obtained blue color, white matter in this staining get
numerous amount of orange colored. et.J.of
Islamic.Azad.Univ., Garmsar Branch. 5,2:117-124,2009- 2010.
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ìÛlìú 
AÖrAü{ Gþ|oôüú» WíÏýQ AðvBðþ ô AÖrAü{ ì¿pÙ âõyQ

u×ýl ô øí̀ñýò GBæ Gõkó ìrAüBÿ AuP×Bkû AqAüò ðõÑ âõyQ,

OõWú GýzPpÿ oA ðvHQ Gú Kpôo} âõðú|øBÿ ìhPéØ KpðlâBó ÆéI

Þpkû AuQ. koAüò oAuPB Kpôo} GõÚéíõó ìõok OõWú GýzPpÿ ÚpAo

âpÖPú AuQ. üßþ AqGýíBoÿ|øBÿ ìùî Aüò âpôû AqKpðlâBó

GýíBoÿ|øBÿ uývPî  Î¿Hþ Gõütû ìh`ú ìþ|GByl. ìÇBèÏBR

ìPÏlkÿ koAüò oAGÇú ¾õoR âpÖPú AuQ. Kp|ôAÂe AuQ Þú

ìÛlìú ôoôk Gú ìHdU GýíBoÿ|øB ô koìBó Gh{ ìõok ðËp, ìzhÀ

Þpkó ôÂÏýQ @ðBOõìýßþ ô GBÖQ yñBuþ ìh`ú GõÚéíõó uBèî

ìþ||GByl Þú ìÇBèÏú cBÂpðýrkoAüò oAuPB AðXBï âpÖPú AuQ.

ìõAk ôoô} ÞBo
AGPlA 02 ÚÇÏú GõÚéíõó gpülAoÿ ô Kw AqmGe ô WlA ðíõkó up

Aüò cýõAðBR OõuÈ AußBèLê ô Kñw kðlAó ìõyþ uÛØ ÞBuú up

GpkAyPú ô ìÓrGú øípAû ìh`ú kokAgê ÖpìBèýò 01ko¾l gñTþ

ÚpAokAkû yl. ðíõðú|øB Gú ìlR üà ø×Pú WùQ Öýßw ô SBGQ

yló kokAgê ÖýßvBOýõðãùlAoÿ ô GÏlA «ìõok ìÇBèÏú ÚpAoâpÖPñl.

OÏlAkÿ Aqðíõðú|øB WùQ ìÇBèÏBR @ðBOõìýßþ WlA ô yßê

ÊBøpÿ, AGÏBk, oðä ô ôÂÏýQ ÚvíQ|øBÿ Ozßýê køñlû @ó|øB

ìõok Gpouþ ÚpAoâpÖQ. øí̀ñýò Aq̂ñl ðíõðú ìÛBÆÐ GBÖPþ Oùýú

ô Kw AqOùýú æï|øBÿ øývPõèõsüà Gú oô} ìPlAôë, ô GÏl Aqoðä

@ìýrÿ Gú ̂ùBooô} øíBOõÞvýéýò– ADõqüò(|E&H|), Gýê

yõôußþ, Kpüõküà Auýl yý×Q (|SAP(| ô ìBèõoÿ, ðùBüPB æï|øB

ìõok Gpouþ kÚýÜ oürGýñþ ÚpAoâpÖPñl. æqï Gú mÞpAuQ Þú ko

GÏÃþ Gh{|øB WùQ ìÇBèÏBR kÚýÜ|OpAqìÛBÆÐ upüBèþ ðýr

AuP×Bkû âpkül. oðä @ìýrÿ øíBOõÞvýéýò–ADõqüò(|E&H|)

WùQ ìÇBèÏBR Îíõìþ, oðä @ìýrÿ Gýê yõôußþ GpAÿ

ìzhÀ Þpkó ìýéýò kooyPú|øBÿ Î¿Hþ, oðä @ìýrÿ Kpüõküà

Auýl yý×Q (|SAP(| GpAÿ ìÇBèÏú ÞpGõøýloAOùBÿ ìõWõk ô oðä

@ìýrÿ ìBèõoÿ GpAÿ Gpouþ oyPú|øBÿ Þçsó ô oyPú|øBÿ Î¿Hþ

ìõWõk koìh`ú ô Kpkû|øBÿ ìññtìõok AuP×Bkû ÚpAoâpÖQ.

ðPBüY
AèØ– ðPBüY GBÖQ yñBuþ:

1– oðä @ìýrÿ |E&H|

uÇe ìh`ú kAoAÿ ̂ýò ô yßñY|øBÿ GvýBoÎíÛþ Gõkû ô ko

Gýò ̂ýò|øB ðpï yBìú, øípAû GB ÎpôÝ gõðþ ð×õm Þpkû

AuQ(O¿õüp6). ìBkû gBÞvPpÿ ìh`ú kAoAÿ øpuú æüú

ìõèßõèþ, KõoÞñtô kAðú kAoìþ|GByl(O¿õüp7). ÂhBìQ æüú

ìõèßõèþ koGýzPpðÛBÉ ìh`ú üßñõAgQ Gõk ô OÛpüHB« kô GpAGpô ko

GÏÃþ ðõAcþ uú GpAGpÂhBìQ æüú kAðú kAoìþ|GByl(O¿Bôüp

8,7).|

uéõë|øBÿ KõoÞñtGB ÖõA¾éþ AqüßlüãpÚpAokAoðl. KpüßBoüõó

Aüò uéõë|øB Groå ô âçGþ yßê ô ¾õoOþ oðä Gõkû ô AÒéI

øvPú|øB AôÞpôìBOýà ô GB øvPà|øBüþ Gú OÏlAk Gý{ Aqüà Îlk

ìzBølû ìþ|yõk. kogP̀ú kðloüPþ uéõë|øBÿ KõoÞñtkoæüú

ìõèßõèpÿ ÚpAoìþ| âýpk(O¿õüp8) . uéõë|øBÿ uHlÿ (ðõoôó|øBÿ

kuPú |II| âétÿ) koìXBôoR AGPlAÿ kogP̀ú kðloüPþ uéõë|øBÿ

KõoÞñtGB øvPú Þpôÿ yßê ðvHPB« Groå ô AôÞpìBOýà ô AÒéI GB üà

øvPà ìzhÀ ìzBølû ìþ|yõðl(O¿Bôüp21,8). koæüú

ìõèßõèþ OÏlAk uéõë Þî ô Gú ÆõoüßñõAgQ KpAÞñlû ìþ|GByñl, ô

AÒéI @ó|øB uéõë|øBÿ ðõoôâéþ øvPñl(O¿õüp8). koAüò æüú

ìõüpå|øB GB ÖÃBÿ kôooâþ Gú ÆõoKpAÞñlû ÚpAokAoðl(O¿õüp9) .

æüú kAðú|kAoìdPõÿ ðõoôó|øBÿ Þõ̂à GB øvPú|øBÿ Þpôÿ

yßê AÒéI ìdPõÿ üà Îlk øvPà Gõkû ô Gýò @ó|øB koGÏÃþ

ðõAcþ kuPXBR oyPú|øBÿ Î¿Hþ Îíõk GpuÇe æüú ìõèßõèþ

ìzBølû ìþ|yõk Þú AcPíBæ« oyPú|øBÿ Î¿Hþ ôAok ylû Gú ìh`ú

AqÆpüÜ ìBkû u×ýl ìþ|GByl. koAüò æüú ìõüpå|øB ðýrìzBølû

ìþ|yõðl(O¿õüp01) .

ìBkû u×ýl koÎíÜ ìBkû gBÞvPpÿ ô koôuÈ ̂ýò|øB

ìzBølû ìþ|yõk Þú ìdPõÿ oyPú|øBÿ Î¿Hþ ìýéýò kAoô øvPú

uéõë|øBÿ ðõoôâéþ ìþ|GByl(O¿õüp6) .

ìBkû u×ýl koôuÈ ô ÎíÜ ìh`ú kAoAÿ ÚÇpGýzPpÿ Gõkû ô ko

Aüò ÚvíQ ðBcýú ìdlôkÿ ìzBølû ìþ|yõk Þú ìdPõÿ

KpüßBoüõó ðõoôó|øBÿ Groâþ yHýú uéõë|øBÿ KõoÞñtìþ|GByl Þú

AcPíBæ« üßþ AqøvPú|øBÿ ìh`ú (ìBðñl øvPú qüPõðþ yßê)

ìþ|GByl. Aüò ðBcýú ìzh¿BOþ yHýú ìBkû gBÞvPpÿ ðzBó

ìþ|køl(O¿Bôüp8|,7) .

oðä @ìýrÿ SAP|

oðä @ìýrÿ |SAP| ðzBó kAk Þú uýPõKçuî uéõë|øBÿ KõoÞñt

ðýrkAoAÿ ôAÞñ{ |SAP| ìTHQ ìþ|GByl(O¿õüp11). küõAoû ÎpôÝ

gõðþ ìh`ú cBèQ |SAP| ìTHQ ÚõüPpÿ (¾õoOþ Kpoðä) øvPñl
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(O¿õüp21).

koæüú kAðú kAocBèQ KBx ìTHQ kouýPõKçuî GÏÃþ Aq

uéõë|øB ìzBølû ìþ|yõk. koæüú ìõèßõæouýPõKçuî GÏÃþ Aq

uéõë|øB, Gh¿õÁ ðõoôó|øBÿ kuPú |II| âétÿ cBèQ |SAP| ìTHQ

ðzBó ìþ|køñl(O¿õüp31).

oðä @ìýrÿ GýézõÖvßþ:

Gú ÎéQ Î¿Hþ Gõkó GBÖQ ìh`ú OÛpüHB« GBÖQ Gú ¾õoR

üßñõAgQ ìzBølû ìþ|yõk, ôèþ koìBkû u×ýl oyPú|øBÿ

@Þvõðþ oðä Oýpû ðhþ yßê âpÖPú ô ðýrkoæüú kAðú kAooyPú|øBÿ

Oýpû oðä koGÏÃþ ðõAcþ ìzBølû ìþ|yõk. Aüò oyPú|øB koÎíÜ

æüú ìõèßõæoÿ ô KýpAìõó uéõë|øBÿ KõoÞñtðýrôWõk

kAoðl(O¿Bôüp51,41) .

oðä @ìýrÿ ìBèõoÿ:

koAüò oðä @ìýrÿ oyPú|øBÿ Þçsó AÆpAÙ ÎpôÝ ìh`ú ô ðpï

yBìú oðä @Gþ (O¿õüp61) ô oyPú|øBÿ Î¿Hþ ìõWõk ko

ÚvíQ|øBÿ ìhPéØ ìh`ú oðä ðBoðXþ Gú gõk âpÖPú|Aðl (O¿õüp

71).  ìBkû u×ýl ìh`ú ðýrìýrAó qüBkÿ Aqoðä ðBoðXþ oA ðzBó

ìþ||køl(O¿õüp61).

J– ðPBüY @ðBOõìýßþ:

ìh`ú koGõÚéíõó yHýú æoô ìãw Gõkû Gú Æõoÿ Þú GB üà

AðdñBÿ gB¾þ AqWéõGú ÎÛI koKzQ ðýíßpû|øBÿ ìÓrÿ ÚpAo

âpÖPú AuQ. øí̀ñýò ÎpÅ Gh{ Wéõüþ GýzPpAqÎpÅ Gh{

gé×þ @ó ìþ|GByl. Gú ÎHBoR küãpìh`ú koWéõGp@ìlû ô kogéØ

Þzýlû AuQ. oðä ìh`ú Þpìþ|oôyò AuQ Þú OõuÈ clôkA« 41

yýBoÎpÂþ Gú ̂ñlüò Gp@ìlâþ Þõ̂à (̂ýò ô yßñY) OÛvýî

ìþ|yõk(O¿Bôüp3,2,1).

AqèdBÍ OõKõâpAÖþ ìh`ú koGh{ gé×þ yýBoÆõèþ Gýò

ðýíßpû|øB ÚpAok kAok(O¿õüp1). koGh{ yßíþ ìh`ú GÇò

^ùBoï Gú ÆõoôuýÐ külû ìþ|yõk. KBüà|øBÿ ìh`ú Gú OÏlAk üà

W×Q AqWéõGú Kê ìÓrÿ AìPlAk ìþ|üBGl. koGh{ yßíþ @ó üà

Oßíú Þõ̂à Þú AkAìú ̂ýò|øBÿ Gh{ GBæüþ ìþ|GByl ÚpAo

kAok(O¿õüp5).

koìÛÇÐ Æõèþ üà yßBÙ ÊpüØ ìpÞrÿ koôuÈ külû

ìþ|yõk Þú Aüò yßBÙ Îíõk GpOñú ìÓrÿ AuQ. ìBkû u×ýl ko

ôuÈ ô ìBkû gBÞvPpÿ koAÆpAÙ Gõkû Þú yßê ìBkû u×ýl Gú

¾õoR kogP̀ú (yXpû AèdýBû) ìþ|GByl. OÏlAk ìPõuÈ Aüò

yBgú|øBÿ A¾éþ 6 Îlk AuQ(O¿õüp4).

ìh`ú ÖBÚl èõJ|øBÿ ìh`ú|Aÿ Gõkû ô ÖÛÈ yBìê üà Þpìýñú

ìþ|GByl. Þpìýñú AqøpÆpÙ OõuÈ 1 KBüà Âhýî ô Þé×Q Gú Oñú

ìÓrÿ ìP¿ê AuQ. ìh`ú ÖBÚl èõJ|øBÿ ÞñBoÿ AuQ ô ÖÛÈ Aq

Þpìýñú Ozßýê ylû AuQ. OÏlAk KBüà|øBÿ ìh`ú koøpÆpÙ 1

Îlk AuQ Þú Gú Oñú ìÓrÿ ìP¿ê AuQ(O¿õüp5,3).||

Wlôë yíBoû 1– ðPBüY cB¾ê AqìõoÖõìPpÿ ðíõðú|øBÿ
ìýBðãýò

±|MES|
01 9 8 7 6 5 4 3 2 1 ðíõðú

7611/0

±57/8
2/8 7/8 5/8 2/9 8/8 8/8 3/8 6/8 3/9 1/9

GýzPpüò

ÎpÅ

(|mm|)

0502/0

±49/51
2/51 3/61 6/61 6/51 9/51 1/61 1/71 2/61 1/51 3/51

Æõë

(|mm|)

9791/0

±54/21
9/21 1/31 3/21 4/11 7/21 5/11 1/21 8/21 2/31 5/21

GýzPpüò

ÂhBìQ

(|mm|)

8593/0

±7/31
41 31 41 31 41 51 41 21 21 61

OÏlAk

yýBoøBÿ

AÖÛþ

(Îlk)

66230/

0±89/0|
9/0 1 1 2/1 9/0 |9/0 1| |9/0 9/0| 1/1 ôqó(|rg|)

000/0±6
6 6 6 6 6 6 6 6 6 6

OÏlAk

yBgú|

øBÿ ìBkû

u×ýl

(Îlk)

O¿õüp1-  (@Gþ)ðíBÿ KzPþ OõKõâpAÖþ ìh`ú, (uHr) ìi, (Úpìr) ìññt
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@ðBOõìýßþ

O¿õüp2- (|@Gþ) ðíBÿ yßíþ ìh`ú, (uHr) KBüßùBÿ ìÓrÿ, (Úpìr) Wvî KvPBðþ, (qok)
ìi

O¿õüp3- ðíBÿ WBðHþ ìh`ú

O¿õüp4-  Gp} Æõèþ ìh`ú, yBgú øBÿ A¾éþ ìzhÀ øvPñl

O¿õüp5 – ÚvíQ KBüßùBÿ ìh`ú Kw AqGp} 

O¿õüp6-  (uHr) ðpï yBìú, (u×ýl) ìBkû gBÞvPpÿ ìh`ú, (uýBû) ìBkû u×ýl ìh`ú, (@Gþ)
^ýò ôyßñXú Aÿ ìh`ú, oðä @ìýrÿ øíBOõÞvýéýò & ADõqüò, *04

O¿õüp7-  (@Gþ) ðpï yBìú ôÎpôÝ gõðþ ìpGõÉ Gú @ó, (uýBû) ìBkû gBÞvPpÿ ìh`ú, (uHr)
ìBkû u×ýl ìh`ú, (u×ýl) ̂ýò ôyßñXú|Aÿ ìh`ú, oðä @ìýrÿ øíBOõÞvýéýò & ADõqüò,
*001 
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O¿õüp8-  (u×ýl) æüú ìõèßõèp, (uHr) æüú uéõë|øBÿ KõoÞñt, (@Gþ) æüú kAðú kAo, oðä
@ìýrÿ øíBOõÞvýéýò & |ADõqüò, *004 

O¿õüp9- (u×ýl) æüú ìõèßõèþ ìh`ú, (uHr) ÖÃBÿ KýpAìõó oâþ, oðä @ìýrÿ
øíBOõÞvýéýò&ADõqüò, *004 

O¿õüp01– æüú kAðú kAo, ðõoôðùBÿ Þõ̂à Gú øípAû ÎpôÝ gõðþ, oðä @ìýrÿ øíBOõÞvýéýò
&ADõqüò, *004 

O¿õüp11–  ôAÞñ{ KBx ìTHQ kouéõèùBÿ KõoÞñt, oðä @ìýrÿ SAP||, *004 

O¿õüp31–  ôAÞñ{ KBx ìTHQ koðpôðùBÿ kuPú |II| âétÿ, oðä @ìýrÿ |SAP|, *004 

O¿õüp21–  ôAÞñ{ KBx ìTHQ koküõAoû ÎpôÝ gõðþ, oðä @ìýrÿ |SAP|, *004
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|GdU 
uBgPBoGBÖQ|øBÿ Gló ô AðlAï|øBÿ KpðlâBó AuBuB« yHýú uBüp

ìùpû|kAoAó ÎBèýPpìþ|GByl. AìB Aq@ðXBüþ Þú Aüò KpðlâBó WrF

KvPBðlAoAó ÎBèþ ðývPñl AqðËpoühQ yñBuþ ô Öýrüõèõ|sÿ

ôütâþ|øBÿ gB¾þ kAoðl Þú Gpgþ Aq@ó|øB ÞBìç« GB KvPBðlAoAó

ìP×BôR AuQ. GñBGpAüò GBÖQ|øBÿ ìhPéØ KpðlâBó âBøþ GB

GBÖQ|øBÿ AðvBðþ ô uBüpcýõAðBR O×BôR|øBüþ oA ðzBó ìþ|køñl. Aq

uõÿ küãpAüò O×BôR koâõðú|øBÿ ìhPéØ KpðlâBó koìÛBüvú GB

üßlüãpðýrìzBølû ìþ|yõk(3). GõÚéíõó Gú|ÎñõAó üà ìùpû|kAo

koÚvíQ ÚlAìþ |Gló kAoAÿ OpAÞíþ AqGBÖQ Î¿Hþ OdQ ÎñõAó

ìÓrìþ|GByl(51,11,8). ||koAüò Gpouþ Gú ìÇBèÏú @ðBOõìýßþ ô

GBÖQ yñBuþ ìh`ú GõÚéíõó KpkAgPú ylû AuQ OB GB yñBgQ

kÚýÜ Aq@ðBOõìþ|ô GBÖQ yñBuþ ÆHýÏþ Aüò ÚvíQ âBìþ |koWùQ

oÖÐ cBèQ|øBÿ KBOõèõsüà ô ÒýpÆHýÏþ uývPî AÎ¿BJ ìpÞrÿ

GpkAyPú yõk. AqèdBÍ ÊBøpÿ ìh`ú koGõÚéíõó yHýú æoô ìãw

ìþ|GByl ô AðlAqû @ó koìÛBüvú GB uBüpÚvíQ|øBÿ ìÓrÿ GroâPp

AuQ Þú Aüò yßê ÊBøpÿ koAÞTpKpðlâBðþ Þú ìõok ìÇBèÏú ÚpAo

âpÖPú|Aðl AqWíéú ÞHõOp, Aoká ô ÒBqìzBølû ìþ|yõk. æqï Gú mÞp

AuQ Þú AðlAqû ìh`ú koKpðlâBðþ Þú ÚBkoGú KpôAqøvPñl ko

ìÛBüvú GB KpðlâBðþ Þú KpôAqðíþ| Þññl Gú ðvHQ GroâPp

AuQ(32,22,8|,4). | |

koGõÚéíõó AqèdBÍ OõKõâpAÖþ ìh`ú koGh{ gé×þ yýBo

Æõèþ Gýò ðýíßpû|øB ÚpAokAok Þú üà W×Q KBüà ìÓrÿ Aq

ÞñBoû|øBÿ ìh`ú gBoZ ìþ|yõk Aüò cBèQ koKpðlâBó küãpðýr

O¿õüp41 –  oyPú|øBÿ Î¿Hþ uýBû koæüú kAðú kAoìh`ú, oðä @ìýrÿ GýézõÖvßþ, *004 

O¿õüp51–  oyPú|øBÿ ìõAqÿ Î¿Hþ koìBkû u×ýl ìh`ú, oðä @ìýrÿ GýézõÖvßþ, *004 

O¿õüp61-  (u×ýl) ìBkû u×ýl ìh`ú Gú oðä ðBoðXþ, (uHr) oyPú øBÿ Þçsó AÆpAÙ ÎpôÝ
@Gþ, oðä @ìýrÿ ìBèõoÿ *004 

O¿õüp71– oyPú øBÿ Î¿Hþ ìýéýò kAoGú oðä ðBoðXþ, oðä @ìýrÿ ìBèõoÿ *001 
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ìzBølû ylû AuQ(11,4).

| |koìh`ú GõÚéíõó øíBðñl uBüpcýõAðBR ìBkû u×ýl koôuÈ

ìBkû gBÞvPpÿ koAÆpAÙ AuQ ô yßê ìBkû u×ýl Gú ¾õoR

kogP̀ú (yXpû AèdýBû) AuQ Aüò cBèQ OÛpüHB« koOíBï cýõAðBR

ÎBèþ üßvBó AuQ (31,21,3). || OÏlAk ìPõuÈ yBgú|øBÿ A¾éþ

kog`ú qðlâþ koGõÚéíõó 6 Îlk AuQ ôèþ kouBüpKpðlâBó Aüò

ìõok Gpouþ ðzlû AuQ.

AqèdBÍ ôqó ìh`ú ìýrAó ìPõuÈ @ó koGõÚéíõó clôk

6623/0±89/0 AuQ Þú koìÇBèÏú kÞPpAküI ìpAkÿ Gpoôÿ ìBøþ

u×ýl koüBÿ groôqó ìh`ú oA 1±21 âpï ârAo} Þpkû AuQ(1),

Aüò kocBèþ AuQ Þú ôqó ìh`ú koìBøýBó küãpAqWíéú |atol

atoL| |GpAGpôqó 027/1 Gló ô koAoká ìBøþ503/1 ôqó Gló ô koüà

ìBøþ Kùò Gú ðBï ||adm adM| |5 âpï ârAo} ylû AuQ(02,41,9).  |||Aq

èdBÍ ÊBøpÿ koìh`ú GõÚéíõó yýBoøBÿ ìzh¿þ ôWõk kAok

Þú AqAüò èdBÍ ìzBGú KvPBðlAoAó AuQ, kocBèþ| Þú ìh`ú ìBøýBó

ÖBÚl Aüò ðõÑ yýBoøB ìþ|GByl (91,61,01).||

AqðËpGBÖQ yñBuþ uÇe ìh`ú GõÚéíõó kAoAÿ ̂ýò ô

yßñY|øBÿ GvýBoÎíÛþ Gõkû ô koGýò ̂ýò|øB ðpï yBìú øípAû GB

ÎpôÝ gõðþ ð×õm Þpkû AuQ. koìÇBèÏú GBÖQ yñBuþ, ìh`ú Aq

kô ìBkû gBÞvPpÿ ô u×ýl Ozßýê ìþ| yõk Þú ðBìãnAoÿ ô OpOýI

ÚpAoâpÖPò ô yßê uéõë|øBÿ Ozßýê køñlû  @ó øíBðñl uBüp

KpðlâBó ô KvPBðlAoAó AuQ üÏñþ ìBkû gBÞvPpÿ ìh`ú kAoAÿ øp

uú æüú ìõèßõèþ, KõoÞñtô kAðú kAoìþ|GByl (12,9,7,6,5,2).||||

koìÇBèÏú |yruhdwohC| ô|hsohG|kouBë 3002 Þú ko@ó ìÓr

ìpÕ GB ìÓrAðvBó ìÛBüvú ylû AuQ ôqó ìh`ú ìpÕ 197/0 âpï

ârAo} ylû AuQ Þú Gú ðvHQ WTú GõÚéíõó ðPýXú Gú kuQ @ìlû

GB @ó OdÛýÜ ìÇBGÛQ kAok. | Æõë ô ÎpÅ ìh`ú ìpÕ koAüò OdÛýÜ

Gú OpOýI 051 ô 59 ìýéþ|ìPpârAo} ylû AuQ Þú koÆõë OÛpüHB« GB

ìh`ú GõÚéíõó üßvBó ôèþ koìõok ÎpÅ ìh`ú GõÚéíõó Þíþ

Aqìh`ú ìpÕ GýzPpAuQ. koAüò ìÇBèÏú èI|øBÿ ìh`ú ìpÕ

OßBìê üBÖPú OpAqèI|øBÿ ìh`ú AðvBó Gõkû ô cBèQ Þpï ôAokAok.

uÇe Wéõüþ koìpÕ G¿õoR |V| yßê Gõkû ô AqÞñBoû|øB Gú kAgê

Özpkû ylû AuQ, koìpÕ ìh`ú OõuÈ uú yýBoìzhÀ Gú

èI|øBÿ Wéõüþ,  ìýBðþ ô gé×þ  OÛvýî ìþ|yõk. koÚvíQ ìpÞrÿ

ìh`ú ìdõÆú gBèþ ôWõk kAok Þú ìdê AoOHBÉ ìh`ú GB GÇò

^ùBoï ìÓrAuQ. AqèdBÍ @ðBOõìýßþ ìh`ú ìpÕ koìÛBüvú GB

ìh`ú KvPBðlAoAó Gú ðvHQ GroâPpìþ|GByl Þú Aüò cBèQ ko

GõÚéíõó ðýr¾lÝ ìþ| Þñl. AqèdBÍ øývPõèõsüßþ uéõë|øBÿ

KõoÞñtkoìpÕ Gú ¾õoR üà oküØ ìzBølû ìþ|yõk ôèþ koðíõðú

AðvBðþ Aüò uéõë|øB AðlAqû GroâPpÿ ðvHQ Gú ðíõðú ìpÒþ

kAyPú|Aðl.  ìh`ú ìpÕ AqèdBÍ øývPõèõsüßþ OÛpüHB« ìzBGú ðíõðú

KvPBðlAoAuQ GB Aüò O×BôR Þú æüú ìõèßõæoìTê GõÚéíõó Þíþ

Âhýî Opô ðýruéõë|øBüþ GB øvPú âpk GB âpkðþ koAqìzBølû ylû

AuQ(91,81,71). | |

ìñBGÐ
1– AküI ìpAkÿ, ï., yýHBðþ, ï.R. (1831) ìÇBèÏú GBÖQ

yñBuþ ìÓrìýBðþ ô ìh`ú koìBøþ u×ýl koüBÿ gro, ìXéú

kAðzßlû kAìLryßþ kAðzãBû OùpAó, ,kôoû 75, yíBoû 2,¾×dú

81-51.

2– KõuPþ, A. (2831)  GBÖQ yñBuþ ìÛBüvú|Aÿ, ̂BN KñXî,

AðPzBoAR kAðzãBû OùpAó ,¾×dú: 971- 171.

3|– kAkox, f. ìñ¿õoÿ,x.û. (1831): KpðlâBó uBgPBoô

ÖÏBèýQ Glðþ @ó|øB, (OpWíú), OBèýØ: Þýñä, A. ìà èýçðl,Z.

AðPzBoAR kAðzãBû OùpAó, ¾×dú: 004-733.

4– oyýlÿ, û. (1731)  ÞBèHl yñBuþ KpðlâBó Aøéþ, AðPzBoAR

kAðzãBû yùýl ̂ípAó, ¾×dú: 041- 101. | |

5|– oÂBDýBó, ï (7731) GBÖQ yñBuþ ô AÆéw oðãþ

kAìLryßþ, AðPzBoAR kAðzãBû OùpAó, ¾×dú: 501.

6|– yßõoÿ, Ñ. ÖBÂéýLõo, x. GùBkoÿ, ï. û,  (4831) GBÖQ

yñBuþ Îíéþ, kAðzãBû @qAk Auç ìþ|OùpAó ôAcl Kryßþ,

¾×dú: 57-65.

7 |– ¾ílÿ Gýéú uõAo, @. ¾BkÝ ìßþ, o. ürkAðþ, }. (2831)

GBÖQ yñBuþ KBüú, (OpWíú), OBèýØ: ë. ÞBoèõx Wõó ÞõDýpA.

AðPzBoAR OýíõoqAkû, ¾×dú 752-122.

8 |– ÚBÂþ,o. OXéþ,ï. Òçìþ,Á. (5731) @ðBOõìþ|KpðlâBó

Aøéþ, (OpWíú), OBèýØ: ðýßê, o. yõìp, A. uý×pèú, A. AðPzBoAR

kAðzãBû yýpAq,  ¾×dú: 803-742.

9. Andrew, W., Hickman, C.P. (1974) Histology of the

Vertebrates, a comparative text. A. V. Mosby Co. St.

Lois, 157-173.

10. Banks, W.J. (1993) Applied veterinary Histology, 3th

ed. mosby,  248-249, 417-419.

11. Bubien A. (1981) The cranial nervous. Inform and

function in birds, king&mc J.  2.



421ìXéú kAìLryßþ kAðzãBû @qAk Auç ìþ|ôAcl âpìvBo, kôoû5, yíBoû2, 8831|

12. Dellman, H.D., Eurell, J. (1998) Cytology and

microscopic anatomy. First edition, Williams and

wilkins,  205-218.

13. Dellman, H.D., Eurell., J. (1998) Textbook of

veterinary histology. 5th ed. Williams and wilkins,

173-189

14. Fange, R., Grove, D. (1979) fish physiology.

Academic press, New, York, 8: 121-132. 

15. Getty, R. (1975) Sisson and grossman`s the anatomy

of the domestic animals. 5th ed. W.B., Saunders

company, chap: Nervous sys,  2019-2060. 

16. Hibiya, T. (1982) An Atlas of Fish Histology; Normal

and Pathology Features.College of Agricultre and

Veterinary Medicine. Nihon University, Tokyo Japan.

17. Iwaniuk. AN., Hurd. PL., Wylie. DR. (2007)

Comparative morphology of the avian cerebellum: II.

Size of folia. Brain Behav Evol, 69(3):196-219. Epub

2006 Nov 13. 

18. Lemos VP., Crisóstomo VF. (1975) Cerebellum of

birds: quantitative and comparative study of the

Purkinje cells, Rev Bras Pesqui Med Biol. Sep-Dec,

8(5-6):369-71.

19. Pal, B., Chowdhury, S., Ghosh, R. K. (2003)

Comparative Anatomical Study of the Cerebellum of

Man and Fowl.  Journal of the Anatomical Society of

India, 52(1).

20. Roberts, R.J. (1989) Fish pathology. 2nd ed.

Uneversity of Stirling, Scotland. Biallier Tindall,

155-176.

21. Wheater, P.R., Burkitt, H.G. (1989) Functional

Histology. Atlas and Colour atlas. 2nd ed. Churchill

Livinstone, London, 95-100.

22. www.thewonderofbirds.com/biology/brain. (2001)

Study of relation between Brain weight and birds

intelligence.  

23. www.scienceclarified.com/Bi-Ca/Brain.htm. (1999)

Study of human brain Histology, physiology and

disorders.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




