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Morphological aspects of the brain in the Indian grey  
mongoose (Herpestes  Edwardsii)

Department of Basic Sciences, School of Veterinary Medicine, Shiraz University, Shiraz, Iran.

Mongoose is a common name for 29 to 34 species in 14  genera  of  the family Herpestidae which are found in vast 

areas of southwestern Asia, especially southern Iran. Anatomical and morphological studies of the brain have always  

been of interest to the researchers in the  field of anatomy, due to its high importance in various fields of veterinary 

and  zoology. Because of the  lack of information about the brain structure in wild carnivores, the present study was  

conducted  to better  understand the morphological features in Indian  grey  mongoose. For this purpose, 4 carcasses 

of  adult mongooses were  used. They were found in different areas of Fars province. The mongooses had died due to  

natural causes. The brain was carefully separated from the skull and the measurements  and observations were  made  on  

different parts of it. In this study, it wa  found  that the  brain's structure has an ovoid appearance. Also, distinguished 

olfactory bulbs, deep transverse  and longitudinal fissures, and relatively large cerebellar vermis were observed. Accord-

ing  to  the current study, it can be concluded that  the  anatomical features of the brain in the mongoose are similar to 

those of other carnivores and are in perfect harmony with the sensory and motor capabilities of the  animal. 
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Different varieties of mongoose are relatively  
widespread geographically and are  found  in  

many areas in Iran [1, 2]. Due to a lack of information  
about the anatomy of the brain in mongooses, the 
present study was designed and conducted with the 
aim of an overview of the morphological aspects  in 
the mature mongooses. To conduct the present study, 
4 Indian grey mongooses were used for two years.  The 
samples were cases that had recently died of natural 
causes and were abandoned in the wild, prepared from 
different areas of Fars province.The skull was opened 
completely and after separating meningeal layers, the  
morphological examinations were performed and  the  
required images were taken.  

From the dorsal view, in the caudal position of  
the transverse fissure, there was a relatively large cer-
ebellum included a protrusive and developed vermis. 
The vermis area was greater than the cerebellar hemi-
spheres and was separated from right and left cerebel-
lar hemispheres by two shallow grooves. The vermis 
seemed stripped by numerous and arranged trans-
verse grooves. The  number of grooves in the samples  
were  found to be 10 to 11. The grooves make  the  
cerebellum seems like cauliflower despite its spheri-
cal  shape. Moreover, the cerebellar hemispheres  also  
include many irregular bulges and concavities in dif-
ferent directions that povide a stripped appearance 
(Figure  1). The morphological investigation  of  the 
cerebellum structure showed that it is similar  to  that 
in other  carnivores and different from rodents [3,4,5].  
The vermis is a bit larger than each cerebellum hemi-

sphere, which shows the considerable balance and  
coordination of this animal in motion [6].  

The two cerebral hemispheres in mongoose  had  
relatively big and developed olfactory bulbs that  could 
be observed on the frontal pole. The olfactory  bulb on 
the right side seemed  bigger in all samples.  In  the  
caudal  side of  the  bulbs,  there were frontal  lobes  
and  seemed  relatively smaller. The  frontal lobe was 
separated from the  parietal lobe  by a specific cruciate  
groove. The longitudinal and transverse fissures were  
clear and deep and the transverse fissure between 
the  cerebrum and cerebellum was deeper compared 
to  the longitudinal one. Since the frontal pole of the  
cerebral hemispheres was extremely pressed from the  
sides and the back pole is wider, the whole cerebrum 
and cerebellum hemispheres seem oval from the dor-
sal view. There  were clear sulci and gyri on the outer  
surface (Figure 1).

The  hemispheres  look  square  and  bulgy  on  
frontal  pole  from  the  dorsal  view  in  dogs.  None-
theless,  the  elongation  of  the  brain  structure  is  
distinct  in  different  dog  breeds  and  follows  the  
shape  of  the  skull [7].  The  general  structure  of  
cerebral  hemispheres  in  cats  looks   spherical  with  
no  angles.  Also, the  olfactory  bulbs  in  mongooses  
are  big  compared  to  the  total  size  of  the  brain  and  
this  is  consistent  with  the  studies  conducted  on  
other  carnivores [7,8]. No  difference  was  found  be-
tween  mongoose  and  other  carnivores  in  terms  of  
the  number  and  pattern  of  the  gyri  and  sulci  on  
the  cerebral  cortex (Figure  1). [9,10].  Although,  due  

Figure  1. 
Dorsal view of  the brain in male mongoose.
1.Olfactory bulb, 2.Frontal  lobe 3.Cruciate  sulcus 4.Longitudinal  
fissure  5.Parietal lobe  6.Suprasylvian sulcus 7.Ectomarginal sulcus,  
8.Marginal sulcus, 9.Occipital lobe, 10.Transverse  Fissure,11. Vermis 
of cerebellum 12. Cerebellar hemisphere, 13.Spinal cord,  14.Mrginal 
gyrus, 15.Ectomarginal  gyrus, 16.Ectosylvian gyrus.

Figure  2.
Ventral view of the brain in male mongoose.
1.Olfactory tract, 2.Infundibulum, 3.Hypophysis, 4.Pons, 5.Trape-
zoid body, 6.Pyramid band, 7.Medulla oblongata, 8.Piriform lobe, 
9.Optic  chiasma, 10.Olfactory bulb, 11.Olfactory peduncle.
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to  the  smaller  brain  size  in  mongoose,  no  sylvian  
sulcus  was  seen  from  the  lateral  view  of  the  brain.  

The  olfactory  bulbs  were  in  the  most  anterior  
area  of  the  brain  and  the  olfactory  peduncle,  as  
the  holder  and  base  of  the  olfactory  bulb,  was  in  
the  ventral  position  in  the  piriform  lobe.  From  this  
view,  the  cerebral  hemispheres  seemed  tangled  and  
in  triangle  form.  Moreover,  the  transverse  fissure  
was  the  deepest  at  this  view.  Also,  the  occipital  
lobe  that  forms  the  occipital  pole  of  the  cerebral  
hemispheres  covered  the  frontal  half  of  the  cere-
bral  hemispheres  dorsally. The  corpus callosum  was 
broad and sickle-shaped; it  was the main identifiable 
interhemispherical  structure on  the  seriate  cuts  and  
clearly  distinguished  the  lining  cortex from the in-
ternal  cerebral  segments. The  hypothalamus  and  
pituitary  gland  were also  large  and developed, as  in 
other  carnivores [8]. The medial surface of the thala-
mus formed the lateral boundary of the third ventricle 
and the caudal border of the thalamus was wider than 
the rostral border.

From  the  ventral  view,  the  olfactory  bulb  and  
optic  tract  could  not  be  observed  clearly.  There  
was  an  infundibulum  pore  at  the  caudal  of  these  
structures  and  a  mammillary  body  was  observed  
at  the  anterior  position.  The  mammillary  body  
was  in  the  form  of  two  bulges  separated  by  a  
shallow  groove.  The  structure  was  relatively  big  
and  reached  the  optic  chiasma  cranially.  Following  
the  brainstem,  the  pons  and  medulla  oblongata  
appeared  as  bulges  with  their  borders  very  clear  
as  a  transverse  groove.  The presence of numerous  
transverse  fibers  on  the  pons  helped to  identify  its  
area  from  the  medulla  oblongata (Figure  2).

The  medulla  oblongata  was  wider  in  compar-
ison  to  the  brain  dimensions  and  it  was  convex  
on  the surface.  The  pyramidal  bands  that  form  the  
origin  of  medulla  oblongata  were  not  very  clear.  
However,  a  trapezoid  body  was  seen  as  a  bulge  of  
transverse  fibers  between  the  pons  and  the  medul-
la  oblongata.  The  longitudinal  groove  was  on  the  
ventral  surface  of  these  structures  and  continued  
to  the  beginning  of  the  spinal  cord.  In  fact,  it  was  
the  rest  of  the  ventral  longitudinal  groove  of  the  
spinal  cord  (Figure  2).

By looking at the brain from the ventral view, it 
was found that, like other Felines, the piriform lobe 
was large. The  studies  conducted  on  other  mam-
mals  such  as  mice  and  horses  show  that  the  piri-
form  lobe  is  small [3, 9,11].  Pons  was  in  the  shape  
of  a  bulge  with  numerous  transverse  fibers.  The  
studies  conducted  on  humans,  mice  and  cats  are  
consistent  in  this  regard.  However,  the  pons  in  the  
dog  is  flat  and  its  bulge  is  not  very  clear  [12,13].   

The  trapezoid  body  was  observed  as  a  bulge  
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similar  to  other  carnivores  between  the  pons  and  
medulla  oblongata [7, 8].  Since  it  is  the  origin  
of  the  acoustic  nerve,  the  size  of  this  area  can  
be  related  to  the  highly  developed  auditory  sys-
tem  in  carnivores.  Moreover,  consistent  with  this  
property,  a  complicated  auditory  connection  with  
various  and  continuous  frequencies  were  reported  
in  mongooses [2].

According  to  this  study,  it  can  be  inferred  that  
the  morphological  properties  of  mongoose  brain  is  
generally  very  similar  to  other  carnivores  and  is     
consistent  with  the  behavioral  and  social  habits  of  
the  animal. The  large  olfactory  bulb,  trapezoidal  
body,  and  the  vermis  area  in  the  brain  is  justifi-
able  according  to  the  smelling  and  hearing  senses,  
and  the  animal’s  high  balance  in  quick  movements  
and  grabbing  the  baits.  
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(Herpestes Edwardsii)مطالعه مقایسه ای آناتومی مغز در خدنگ هندی  خاکستری

آناتومی، مغز، خدنگ، مورفولوژی

بابک رسولی، صغری غلامی*، یونس کمالی
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گروه علوم پایه، دانشکده دامپزشکی، دانشگاه شیراز، شیراز، ایران.

خدنگیان خانواده ای از گوشتخواران می باشند که در نواحی وسیعی از جنوب ایران یافت می شوند. مطالعات آناتومیکی و مورفولوژیکی 
مغز به دلیل اهمیت بالای آن در زمینه های مختلف دامپزشکی و جانور شناسی همواره مورد توجه متخصصین علوم تشریح  بوده است. 
به دلیل کمبود اطلاعات لازم پیرامون ساختمان مغز در گوشتخواران وحشی،  مطالعه ی حاضر به منظور ادراک بهتر از ویژگی های کمی 
و آناتومیکی آن در خدنگ هندی خاکستری انجام گرفت. بدین منظور از لاشه ی 8  قلاده خدنگ بالغ که در نواحی مختلف استان فارس 
بر اثر حوادث طبیعی مرده بودند، استفاده گردید. پس از آماده سازی لاشه و تزریق ماده فیکساتیو به داخل بطن های مغزی، ساختمان 
مغز به دقت از جمجمه جدا شده و اندازه گیری و مشاهدات لازم بر روی قسمت های مختلف آن صورت گرفت. در این مطالعه مشخص 
گردید که ساختمان مغز از نمای پشتی تخم مرغی شکل بوده و حباب بویایی، شیاری های عرضی و طولی عمیق و هم چنین  مخچه و 
ناحیه کرمینه ی نسبتا بزرگ از ویژگی های آن به حساب می آمد. با توجه به مطالعه فوق می توان اینگونه نتیجه گرفت که ویژگی های 
آناتومیکی مغز در خدنگ شباهت زیادی با سایر گوشتخواران داشته و در هماهنگی کامل با قابلیت های حسی و حرکتی این حیوان است.
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