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ABSTRACT 

This study aimed to investigate the structural development of the brain and 

cerebellum in local turkeys from hatchling (1 day) to adulthood (2 months, 

3-7 months, and adult age). Following euthanasia, the skulls were dissected 

to extract the cerebellum, which were then rinsed and preserved in 10% 

neutral buffered formalin for histological analysis. The morphology 

revealed two cerebellum lobes, Histological examination identified three 

layers in the cerebellar cortex across all age stages. In the first month, 

delicate meninges and a few glial cells accompanied small to medium-sized 

neurons and numerous blood capillaries. As the turkeys aged, there was a 

notable increase in glial cells and larger, with more developed meninges. 

Additionally, cavitation’s around neurons and nerve bundles were observed, 

particularly at one year of age. The cerebellum comprised two layers: an 

outer cortex with a pial meningeal membrane, consisting of a molecular 

layer with small nerve cells and glial cells, and a Purkinje layer that 

increased in size with age. The internal granular layer was broad, filled with 

small nerve cells and glial cells. Overall, the study concluded that the brain 

and cerebellum of turkeys exhibit well-developed nerve and glial cell 

layers, similar to those found in mammals, reflecting significant structural 

changes as they mature. 

 

 



Tikrit Journal of Veterinary Sciences (2025) 4(2): 10-16 

DOI : 10.25130/tjvs.4.2.2  

  

 

   00 
 

1. Introduction   
     The cerebellum of  the  turkey and other 

poultry  is determined  histologically  by the gray 

matter of cortex and white matter of medulla. The 

brain  is connected with the cerebellum (Abbas, et 

al., 2012), so integration for performing the 

information of functional activity is carrying out 

(Wael and Joseph, 2021) for example the 

cerebellum is the coordination center for 

equilibrium and precise movements and other 

wise, the brain is elegant for the sensory input and 

motor activity output (Sunil et al., 2019).  

     The development of brain parts and cerebellum 

were studied by (Mania et al., 2020; Ruth, 1959)  

when examined the embryonic period in details 

and followed up  for other stages of period life 

focusing including the structural  and biological 

aspects (Muhammad and Fatima, 2025). 

(Rehammer et al., 2003) attributed that local 

breed chicken  brain is formed by three units, 

cerebrum, cerebellum and medulla oblongata and 

this investigation was resemble to that of (Peng 

and Feng, 2010) during the studying of different 

species of poultry and  ostrich , when 

demonstrated that cerebellum of  poultry is 

formed by two cerebellar  hemispheres which are 

pear shaped and the layers of cerebellum  cortex 

were three, otherwise (Bubo et al., 2014) 

mentioned that the cerebellar cortex was formed 

by three layers, molecular, purkinje and granular 

layer.  

     The present study was dealing with local breed 

of turkey at different stages of life for assessment 

the  histological structure of  cerebellum.  

Materials and Methods 
     The present technique of histological methods 

was done according to ( Kim et al., 2023), The 

specimens from the cerebellum  were obtained 

and washed with running water for ten minutes to 

remove the blood clot and tissue debris. The 

specimens of .05cm thickness were immersed in 

10% formalin for 24 for fixation, after that 

transferred to 70% ethanol alcohol, 80%, 90% and 

100% to changes for dehydration and 15 minutes 

for each step. 
     The specimens were put in xylene for 30 

minutes for clearing, after that, they put in 

paraffin wax at 60 C in oven two changes, three 

hours for each step. 
     The specimens were put in plastic casts and 

blocked with wax. 
     The specimens were sectioning by rotary 

manual microtome at thickness 6µm. 

     The ribbons of tissues were manipulated on the 

glass slides under the presence of adhesive egg 

albumin, the slides with tissues were put in xylene 

for 20 minute, then absolute alcohol for 

10mintues, 90% alcohol, 80% and finally 70% 

alcohol for 5 minutes for each. Staining with 

Harris Hematoxylin for 10mintues. Running water 

10. minutes and Eosin Y for 3 minutes. Then 2 

dips in acid alcohol.  70%, 80% ,90% alcohol two 

minutes for each and finally in xylene two 

changes, 5mintutes for each. The slides were 

loaded with DPX and put cover slides on it. The 

whole tissues were put in Dry Cabinet at 40ºC for 

draining and finally examined under light 

microscope manipulated with digital camera (AM 

Scope). 

Results  
     The molecular layer of cerebellar cortex  was 

containing  few small nerve cells . The purkinje 

cells  layer had few  atrophied purkinje cells . The 

granular layer was containing great number of 

small nerve cells and  glial cells, the medulla of 

cerebellum had network of nerve fibers with few 

glial cells in between (fig.1).   

 
Figure (1). Molecular layer of cerebellar cortex (blue 

arrow), atrophy of purkinje cells (red arrow), extensive 

granular cells layer (yellow arrow), network of nerve  

bundles of medulla (green arrow) (H&E X40). 

     The molecular layer  of cerebellum was 

invested by pial meningeal  membrane . The 

molecular layer was containing few small 

pyramidal nerve cells. The  purkinje cells  layer 

had purkinje cells which had certain the atrophic  

purkinje cells , surrounded by few glial cells, 

granular  layer was containing groups of small 
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nerve granular cells intermingled  with small glial 

cells. The medulla was demonstrated  as scattered 

nerve bundles (fig. 2).  

 
Figure (2). Cerebellar cortex and medulla, pial 

cerebellar meningeal membrane (blue arrow), 

molecular layer with small nerve cells (red arrow), 

purkinje cells (yellow arrow), extensive granular layer 

(green arrow),network nerve bundules of medulla 

(black arrow)  (H&E X40). 

    The cerebellum cortex was surrounded by 

degenerated meninges which  had blood clot, the 

cortex of br cerebellum ain demonstrated as 

foamy appearance for the nerve bundles with 

scattered glial cells and small nerve cells (fig. 3).  

 
Figure(3). Pial membrane with degeneration and blood 

clot (blue arrow), foamy appearance of cortical layer 

(red arrow), small nerve cells(yellow 

arrow),surrounded by glial cells (black arrow ) (H&E 

X40). 

     The cerebellar  meningeal membrane was  

invested to the molecular layer of  cortex, and the 

molecular layer had few scattered glial cells 

around the crakes of nerve bundles, the  purkinje 

cells layer   was formed by many purkinje cells 

with presence of atrophied purkinje cells in 

certain region of this layer. Granular layer was 

wide occupied by multiple small granular nerve 

cells  associated with glial cells. The medulla was 

present as network of nerve fibers( fig. 4). 

 
Figure (4). Cerebellum, cerebellar  meninges (blue 

arrow), molecular layer  with small nerve cells red 

arrow),  purkinje cells layer with atrophied cells 

(yellow arrow), granular layer (green arrow), network 

of nerve bundles of medulla (black arrow) (H&E X40). 

Cerebellum (1 day- 2 months) 
     The cerebellar cortex was invested by 

cerebellar pial meningeal membrane, and beneath 

that membrane, there was the molecular layer 

which was broad and formed by great number of 

nerve fibers with glial cells and the scattered small 

pyramidal nerve cells, the purkinje cell layer was 

containing few large purkinje cells, the granular 

layer was containing  great number of small 

pyramidal  cells near by the medulla (fig. 5). 

 
Figure (5). Cerebellar cortex. Cerebellar meningeal 

membrane (blue arrow), molecular layer with small 
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pyramidal cells (red arrow), nerve bundles (yellow 

arrow) purkinje cells of few numbers (green arrow) 

granular layer (black arrow) (H&E X40). 

 

 

Purkinje cells were present which were few in 

number and located in between  the molecular 

layer and granular layer which was demonstrated 

with small and medium sized pyramidal nerve 

cells associated with glial cells (fig. 6).   

 
Figure (6). Molecular layer (blue arrow) , few number 

of purkinje cells (red arrow) small pyramidal nerve 

cells of granular layer (yellow arrow), glial cells (green 

arrow), foamy appearance of medulla (black arrow) 

(H&E X40). 

     The pial cerebellar meningeal membrane  was 

extended in between the folia of cerebellar cortex, 

associated with blood vessels and certain white 

blood cells. The molecular layer had few scattered 

small pyramidal cells and glial cells (fig.7). 

 
Figure (7). Cerebellar meningeal membrane(blue 

arrow), meningeal blood vessels (red arrow), small 

pyramidal nerve cells (yellow arrow), glial cells (green 

arrow), micrblood capillaries (black arrow) (H&E 

X40). 

Cerebellum (3 – 7 months) 
     The cerebellar cortex was consist of molecular 

layer which formed by bundles of nerve fibers 

with few small pyramidal nerve cells with 

scattered glial cells,  purkinje cells layer was 

containing few cells, surrounded by glial cells, the 

granular layer was demonstrated with great 

number of small nerve cells which extended to the 

border of medulla (fig.8).  

 
Figure (8). Cerebellar cortex, molecular layer with 

nerve bundles (blue arrow), small pyramidal cells (red 

arrow), purkinje cells (yellow arrow), glial cells (green 

arrow), granular layer with great number of pyramidal 

granular cells (black arrow) (H&E X40). 

     Cerebellar cortex demonsterated  the presence 

molecular layer with nerve bundles, associated 

with small pyramidal nerve cells, glial cells and 

micro blood capillaries, the purkinje nerve cells 

were of great size, present in one row. 

     The granular layer was containing profuse 

number of small neurons with glial cells (fig. 9).  

 
Figure (9). Molecular layer of cerebellar cortex  with 

small pyramidal cells (blue arrow), glial cells (red 

arrow), purkinje cells (yellow arrow), small pyramidal 

cells (green arrow), of granular layer , great glial cells 

number ( black arrow ) ( H &E X40). 
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     The medulla of cerebellum was demonstrated 

with nerve bundles and glial cells were embedded 

in between the nerve bundle, great blood vessels 

was containing blood clot, the periphery of 

medulla was formed by the molecular layer (fig. 

10).  

     The cortex of cerebellum was formed by three 

layers, the outer layer was molecular layer, 

formed by glial cells and few pyramidal small 

nerve cells. The second layer was formed by 

series of purkinje cells surrounded with few glial 

cells, the granular layer was containing great 

number of small pyramidal cells (fig.11).  

 
Figure (11). Molecular layer, nerve bundles (blue 

arrow), pyramidal nerve cells (red arrow) series of 

purkinje cells (yellow arrow), granular cells of inner 

layer of cortex (green arrow) ( H&E X40). 

Discussion  
     Investigation on local turkey concerned with 

structural arrangement are few. The present study 

facilitate the understanding of brain and 

cerebellum tissues. The brain of birds and other 

poultry are not differ away from the brain  

mammals (Stephan et al., 1986) and there for can 

serve as an excellent comparison for fundamental 

understanding the principle of  cerebellum 

structure and function of turkey.   

     The cross inspection of cerebellar  cortex of 

turkey demonstrated, that was located in the head 

and was well protected by the bones of the 

cranium and the brain was consisting of cerebrum, 

cerebellum, optic vesicles, small olfactory lobe 

and medulla oblongata, these parts were in 

agreement with (Michael et al., 2024) in the white 

crested polish chicken.  

     The first stage of life of turkey (1 day -2 

months) after hatching showed the delicate pial 

meningeal membrane. This membrane is 

protective for the brain tissue, cerebellum and 

spinal cord, the blood supply to the brain is 

arriving via meninges, in this case the profuse 

vascularization of the brain at first stage of life in 

poultry could be imperfect meningeal coat, this 

fact was documented in the present study and 

referred this concept by (Frahm and Rehkamper, 

1998) in the multiple glial cells were present and 

produced at this early stage of life in turkey which 

consider as a process of carrying out the whole 

activities of nervous system  including, 

phagocytosis by microglial cells, myelination by 

oligodendrocytes also protoplasmic astrocytes 

which were demonstrated around the micro- blood 

vessels, associated with Blood  Brain Barrier, this 

fact was in agreement with (Ribatti et al., 1993) 

when he suggested that the glial cells as 

supporting cells were numerous in different stages 

of avian life, but the neurons are established in its 

number without increase in number, this concept 

was in agreement with (Kawabe et al., 2017) in 

most mammals. 

     The present study indicated the presence of 

many vacuoles in the cortex and medulla of 1
st
 

two months of life in turkey, these are reflecting 

the delicate bundles of myelinated nerve fibers, so 

arranged as spongy appearance in the cortex and 

medulla surrounded by (Mehihorn and Capser, 

2020). However the other stages of life 

particularly the advanced livestock referred to be 

presence of those vacuoles and cavities around the  

nerve granular cells and glial cells, these are 

interpreted by (Bogdan et al., 2012). When 

attributed these phenomena to be aging of animals 

resulting degenerative changes to certain bundles 

of nerve fibers and even neuronal damage which 

demonstrated delict in the shape of certain 

neurons. 

     The cerebellar cortex of early stages of life for 

turkey was demonstrating the scattered small 

nerve cells in the molecular layer, surrounded by 

few scattered glial cells, this result was in 

agreement with (Wright et al., 2021; Pal et al., 

2003) when suggested that this layer reflect the 

connection with purkinje cell layer via climping 

fibers, responsible for coordination the fine 

movements and stabilization of the body during 

walking and flying for the avian family. Purkinje 

cells layer was arranged in one row, those cells 

were the greatest size cells among the other 

neurons of brain and even in other system of 

body, purkinje cells are polydendrtic cells 

associated with molecular layer through climping 

fibers and synapsing with the cells of internal 

granular cells by descending fibers. Also, there is 

horizontal fibers control the reflex behavior of the 

animals, the cerebellum is highly developed and 

consist of larger connected vermis and two small 

lateral lobes (Horalskyi et al., 2024). The other 
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development of cerebellum is possibly connected 

with the control of movement and the precise 

timing during flight, 4
th
 ventricle is not extended 

to the cerebellum, so it will be solid tissue 

(Arends, 1991; Adrew et al., 2006).  
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 الديك الرومي عند مستويات مختلفة من العمرلمخيخ  في الشكل المظهري والتركيب النسجي ل

 )دراسة مقارنة(

 

 
                                               بدر ختلان حميد 

 
 فرع التشريح والأنسجة , كلية الطب البيطري , جامعة تكريت , تكريت , العراق

 

    

 الملخص

عُٛاث انًخٛخ نهشٔيٙ اخزث بأعًاس  ,ب انًخٛخ فٙ انذٚك انشٔيٙ انًحهٙصًًج انذساست انحانٛت نبٛاٌ انخطٕس نخشكٛ

 اشٓش( ٔيشحهت انبهٕغ عُذ سُت ٔاكثش.  6 -2شٓش(، ) 1 –ٕٚو  0عُذ )

ربحج انحٕٛاَاث يع يشاعاث انمخم انشحٛى بٓا ٔحى فصم انًخ عٍ انًخٛخ بهطف بعذ فخح انجًجًت ثى ٔضعج انعُٛاث    

ابخذاءاً بٕضع انعُٛاث بًحهٕل  . حى اجشاء انخمُٛت انُسجٛتدلائك لإصانت انذو ٔحطاو انخلاٚا 01ححج انًاء انجاس٘ نًذة 

نهحصٕل  نهكحٕلاث ٔانضاٚهٍٛ ٔشًع انبشافٍٛ ساعت ثى حبعخّ خطٕاث انخًشٚش الأخشٖ 01نًذة  %01انفٕسيانٍٛ انًخعادل 

 ٔحى حصٕٚش اَسجت انعُٛاث بانًجٓش انضٕئٙ.  ٔالإٚسٍٛ عهٗ ششائح َسجٛت حهٌٕ بانًٓٛاحٕكسهٍٛ

َخائج انفحص ، ، ، انُخاع انًسخطٛم ٔانفص انشًٙنفحص انعٛاَٙ انًخٛخ ٔجٕد فصٙ انًخٛخ ، انبصلاث انعُٛٛتاظٓش ا

انُسجٙ بُٛج ٔجٕد ثلاد طبماث نمششة انًخٛخ فٙ كم يشاحم انعًش، عُذ انشٓش الأٔل حبٍٛ ٔجٕد سحاٚا غشائٛت سلٛمت يع 

ٛت صغٛشة ٔيخٕسطت انحجى يع ظٕٓس شبكت أعٛت ديٕٚت يخعذدة فٙ خلاٚا ساَذة دبمٛت يحذٔدة انعذد إضافت انٗ خلاٚا عصب

انمششة. بخمذو انعًش نٕحع ٔجٕد صٚادة باعذاد انذبمٛاث فٙ كم طبماث انمششة ْشيٛت كبٛشة احٛطج بُطاق فجٕ٘، غشاء 

ث ٔانخفجٙ حٕل انخكٓفا انسحاٚا ظٓش أكثش اسخمشاساً ٔٔجٕد حفجٙ ٔحكٓف حٕل انعصبَٕاث فٙ انمششة ٔانُخاع نهًخٛخ .

 ٔبعض انخلاٚا انذبمٛت انعصبَٕاث اصداد اكثش عُذ عًش سُت ، احخٕٖ َسٛج لششة انًخٛخ عهٗ خلاٚا عصبٛت صغٛشة

كبٛشة انحجى خاصت عُذ حمذو انعًش أصبحج اكبش  ٔانًؤنفت يٍ خلاٚا بشكُجٙ فٙ انمششة ٔانًخٕاصهت يع انطبمت انثاَٛت

ٔانساَذة  خلاٚا انحبٛبٛت انذاخهٛت ٔبذث اكثش سعت ٔاكثش عذداً فٙ خلاٚاْا انعصبٛت انصغٛشةحجًاً ، انطبمت انثانثت حأنفج يٍ ان

الأعٛت انذيٕٚت  ٔاحخماٌ يع ٔجٕد انٛاف عصبٛت يخخهفت يخٕاصهت يع َخاع انًخٛخ انًحخٕ٘ عهٗ انٛاف عصبٛت َخاعُٛٛت

 .نُخاع( ٔفٙ يشاحم انعًش انًخخهفت)انمششة ٔأاَخشاسْا فٙ كم طبماث انًخٛخ  فّٛ، ٔنٕحع كثشة انخلاٚا انذبمٛت

ٚسخُخج يٍ ْزِ انذساست بأٌ انًخٛخ فٙ انذٚك انشٔيٙ يحخٕ٘ عهٗ انطبماث انًخخهفت ٔانحأٚت عهٗ انعصبَٕاث 

 انهبائٍ.  ٔانخلاٚا انذبمٛت ٔانخٙ ظٓشث ٚشكم يخطٕس يع حمذو انعًش ٔطبماث انًخٛخ كاَج يُاظشة نًا يٕجٕد فٙ يخٛخ

              

 ، المخيخ، التطور.نسجة، علم التشريح المجهري، تركيالأ علم الكلمات المفتاحية:
 
 

    
 

 


