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Abstract 
The adrenal glands are complex endocrine glands regulating multiple physiological 

processes in the animal body. This study was carried out on the adrenal glands during two 

postnatal periods of local rabbit. Twelve animals regardless of the sex divided equally two age 

periods (1, 15 days age). The adrenal glands were collected and fixed in 10% neutral buffered 

formalin for cortical tissue and Orth’s solution for medullary tissue. The sections of 6 μm 

thicknesses were stained by Haemotoxyllin and Eosin stain (H&E), periodic acid Schiff stain 

(PAS) and Van Gieson stains. These specimens were conducted for histomorphologic 

investigation applied in both age periods. Anatomically the glands of local rabbits were paired 

white to creamy in color, oval to crescent in shape. It was embedded in fat, lying cranial to the 

cranial pole of kidney within the retroperitoneal cavity similar to these of other mammals. The 

left adrenal gland was far off from the left kidney as a compared with the right gland. 

Histologically the adrenal capsule observed as one layer in the two age periods. The zona 

glomerulosa appeared as an arch of cells at sub capsular region, while the zona fasiculata and 

reticular zone were undifferentiated at day one old and gradually developed with age. Medulla 

composed of central vein surrounding by chromaffin cells. 

Key words: adrenal gland, rabbit, cortex, medulla, sinusoid.  

 

للغذة الكظريت في الارنب المحلي عنذ عمر يوم  تشكليائيت تطوري تنسجي دراست

  واحذ وعمر خمست عشر يوم
 

احًذ عبذالله حظٍٛ
1

ثايز عبٕد انذباغ      
2

بٓاء فخز٘ حظٍٛ      
3 

محمد يٓذ٘ ٚاطٍٛ      
3

 
 خايعت انقادطٛت / كهٛت انطب انبٛطز٘ -3   اندايعت انخكُٕنٕخٛت / يعٓذ انخقاَاث الأحٛائٛت -2   خايعت دٚانٗ/ كهٛت انطب انبٛطز٘ -1

 

 الخلاصت
اخزٚج عهٗ غذد  كظزّٚ  انذراطتيعقذِ حُظى عًهٛاث  ٔظٛفّٛ فٙ خظى انحٕٛاٌ. ْذِ  ْٙ غذد صًأٚت انكظزٚتانغذد 

اخذث يٍ اراَب يحهٛت خلال فخزحٍٛ يخخهفخٍٛ بعذ انٕلادة .اثُٗ عشز ارَبا بغض انُظز عٍ اندُض قظًج بانخظأ٘ عهٗ 

ٕريانٍٛ انًخعادل نهُظٛح انقشز٘ ٔيحهٕل ٔثبخج باطخعًال يحهٕل انف انكظزٚتحى خًع انغذد  ٕٚيا يٍ انعًز(. 1,51فخزحاٌ )

. اندشء انخشزٚحٙ فٙ ْذِ  انعًزٚتفٙ كم انفخزاث  انفحص انُظدٙ انشكهٙ عهٗ انعُٛاثالأرد نُظٛح انهب. اخز٘ 

 ،فٙ الارَب انًحهٙ ْٙ سٔج يٍ انغذد انبٛضاء انهٌٕ انٗ كزًٚٙ انكظزٚت انذراطت قصذ انٗ حٕصٛف يكاٌ انغذِ. انغذد

، حقع ايايٛا نهقطب الايايٙ نهكهٛت ضًٍ حدٕٚف خارج انخهب كًا  فٙ انُظٛح انذُْٙ يطًٕرة ، بٛضٕٚت انشكم انٗ ْلانٛت

يع انغذة انًُٛٗ. شًم اندشء انُظدٙ حثبٛج انغذِ  بانًقارَتفٙ باقٙ انثذٚٛاث. انغذِ انٛظزٖ بعٛذة عٍ انكهٛت انٛظزٖ 

ياٚكزٌٔ بصبغاث انًٕٓٛحٕكظهٍٛ  6زافٍٛ. صبغج انًقاطع انُظدٛت انخٙ طًكٓا ٔعًم انطًز انزٔحُٛٙ بشًع انب انكظزٚت

نٕحظج يحفظت انغذة انكظزٚت عهٗ شكم طبقت ٔاحذة  ف حًض انبٛزٔدٚك ٔصبغت فاٌ كٛظٍ.ٔالإٚطٍٛ ٔصبغت يهٌٕ شٛ

انُطاق انحشًٚٙ  اياانُطاق انكبٛبٙ نٕحع عهٗ شكم اقٕاص يٍ انخلاٚا ححج يُطقت يحفظت انغذة  فٙ ْاحٍٛ انفخزحٍٛ.

نب انغذة انكظزٚت ٚخكٌٕ يٍ ٔرٚذ يزكش٘  ٔانشبكٙ كاَا غٛز يخًاٚشٍٚ عُذ عًز ٕٚو ٔاحذ ٔحذرٚدٛا حطٕرا يع انعًز.

 يحاط بخلاٚا انكزٔيافٍٛ.

 .الكلماث المفتاحيت: الغذة الكظريت ، الارنب ، القشرة ، اللب ، الجيبانياث
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Introduction 
Rabbits are small mammals in the family 

Leporidae of the order Lagomorpha, found in 

several parts of the world. There are eight 

different genera in the family classified as 

rabbits, such as the European rabbit 

(Oryctolagus cuniculus); cottontail rabbits 

(genus Sylvilagus) and Amami rabbit 

(Pentalagus furnessi) and others.  The male 

is called a buck and the female is a doe; a 

young rabbit is a kitten or kit (1). Adult 

rabbits can eat up to 30% of their bodyweight 

of food in a single night. Their breeding 

season extends from January to August, 

when a succession of litters, usually of three 

to seven young can be produced by the does 

at 30 day intervals. Doe reach sexual 

maturity from as early as four months old (2). 

The two adrenal glands are named by their 

anatomical position cranially to the two 

kidneys (3). The mammals adrenal gland 

which investigated after birth was composed 

of two distinct functional compartments, i.e., 

the cortex and the medulla. It is the vital 

endocrine gland that occupies the central role 

in the regulatory mechanisms of the body 

metabolism. The parenchyma of the adrenal 

gland of birds and some animals constituted 

mainly of three components namely the 

cortical tissue, chromaffin tissue and vascular 

sinusoids (4, 5, and 6). This study was aimed 

to detect the differences between these two 

ages.  

 

Materials and methods 
Twelve healthy rabbits of two different 

ages (1, and 15 days age) were used in this 

study. All animals were examined before 

their euthanasia. The adrenal glands were 

examined grossly with aid of dissecting 

microscope. The euthanasia was conducted 

intramuscular injection of a mixture of 

ketamine HCl 60 mg/kg and xylazine 6 

mg/kg then the abdominal cavity was opened 

and both right and left adrenal glands were 

exposed. Before removing of the adrenal 

gland, 10% neutral buffered formalin was 

injected through abdominal aorta and left for 

48 hours for fixation of the organs. 

Anatomical study: It included measuring the 

weight and length of each animal in different 

age periods. The current work includes: 

Position, weight, size and dimensions of 

adrenal gland was recorded. 

Histological study: Half of samples washed 

with distilled water and put in suitable 

container with Orth’s solution as a fixative 

containing potassium dichromate, sodium 

sulfate, formalin and water for 24 hours then 

specimens were transferred to 2.5% aqueous 

solution of potassium dichromate for 48 

hours after that they wash by putting them 

under running water overnight and adding of 

5 ml of acetic acid to it will improve this 

fixative for the demonstration of chromaffin 

granules in the medullary tissues (7). Another 

half of specimens were fixed with neutral 

buffer formalin to the cortical tissue of the 

adrenal gland. The staining method is done 

for differentiate different slide components. 

Hematoxylin & Eosin stain, Periodic Acid 

Schiff (PAS) stain, Van Gieson stain was 

used. Measurement of thickness  of capsule, 

cortex, medulla, sinusoid by oculometer 

equipment. 

 

Results 
Anatomical study:  

The anatomical observations of the 

current study indicated that at one and fifteen 

days old rabbits, the right and left adrenal 

glands regardless of their gender were found 

located in the abdominal cavity cranial to the 

cranial pole of the kidney. Both glands were 

white to creamy color positioned 

retroperitoneal and embedded in a mass of fat 

(Fig. 1, 2). The shape of the adrenal gland 

appeared crescent in the left adrenal, while 

the right gland was an oval in the shape (Fig. 

3). The cross section of the adrenal gland at 

all ages showed an outer pallor part which 

was the cortex and an inner dark brown part 

which was the medulla (Fig. 4).  

Histological study:  

Capsule: The adrenal glands were enclosed 

in the capsule which showed one layer of 

cells and collagen fibers at one and fifteen 

days of age. The capsule of the adrenal gland 

at one day characterized by thick collagenous 

fibrous connective tissue. It surrounded the 

adrenal gland and projected thick trabeculae 



AL-Qadisiya Journal of Vet. Med. Sci.             Vol. 14                       No. 2                        2015 

49 

 

into the gland tissue (composed of fibers and 

undifferentiated cells) and spread to all zones 

of cortex and even to the medulla (Fig. 5). At 

fifteen days-aged rabbit there was wavy 

shaped border present between the capsule 

and cortex (Fig. 5, 6). The capsule consists of 

collagenous bundles and few fibroblasts with 

elongated nucleus near to cortex. 

Zona glomerulosa: The outer most zone of 

the cortex located underneath the capsule, at 

day one of age represents 33.3% of the total 

cortical thickness (Table 11). Histological 

examination of the adrenal in this ages 

characterized by aggregation of small poly-

hedral cells as arches beneath the capsule 

penetrated by thick trabeculae (Fig. 7, 8). 

These cells were possessed large amount of 

clear cytoplasm with small rounded basoph-

ilic nuclei. 

Zona fasiculata: It was wide and extended 

to occupy a large area of the cortex compared 

with the other two zones of cortex. It 

extended between upper zona glomerulosa 

and lower zona reticularis. At one day of age, 

it was still undifferentiated. According to 

that, measuring of the thickness of this was 

impossible due to the undifferentiated nature 

of its cells and its integration with zona 

reticularis. At fifteen days of age. The cells 

of this zone appeared foamy in 

appearance due to the presence of vacuoles in 

their cytoplasm (Fig. 9). 

Zona Reticularis: Innermost zone of the 

adrenal cortex undergoes the similar 

morphological changes that were takes 

placed in the zona fasiculata at one day 

undifferentiated zone. While at fifteen days 

age, the cells of zona reticularis were 

arranged as net-work and contained large 

central nucleus (Fig. 10).  

Medulla: It occupied the central part of the 

adrenal gland and composed of the medullary 

cells named chromaffin cells. Its 

characteristic feature was the presence of the 

central vein. Aggregations of cells like 

clusters contain secretory granules in their 

cytoplasm for epinephrine and nor 

epinephrine hormones production. As well as 

scattered through the cortex. At one day of 

age the medulla contain central vein with 

large diameter. This may be due to highly 

mitotic division occurred in the whole 

adrenal gland and this may in need to higher 

blood supply and at the same time needed a 

well venous drainage through central veins 

(Fig. 11). At fifteen days of age, the decrease 

in diameter of the central vein may be due to 

the heavy aggregation of chromaffin cells 

around the central vein causing the 

narrowing of its lumen (Fig. 12). The 

chromaffin cells were arranged in clustered 

or cords separated by sinusoids, around 

venules and central vein. Large numbers of 

sinusoids spread in the cortex and medulla.  
 

  

Fig. (1, 2): The adrenal glands in situ at 1 day (1), and 15 days old rabbits (2): Right 

adrenal gland (R.A), left adrenal gland (L.A), right kidney (R.K) and left kidney (L.K). 
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Fig. (3): The shape of adrenal gland in both ages. The left  adrenal gland crescent in 

shape,  and the right is an oval. 

 

Fig. (4): Cross section of the adrenal gland. Capsule (cap), cortex(C), and medulla(M). 

 

 

 
Fig. (5): Adrenal capsule of 1 day old-rabbit. Consist of one layer, bundles of collagen 

fibers and reticular cells (arrow) (H&E X1000). 

 

 

 
Fig. (6): Adrenal capsule of 15 days old rabbit. Show fibrous tissue (A) and Cellular 

elements (B) (Van Gieson stain X 1000). 
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Fig. (7): Zona glomerulosa of 1 day old rabbit. Show zona glomerulosa cells  (Black 

arrows) (PAS stain X100). 
 

 

 
Fig. (8): Zona glomerulosa of 15 days old rabbit. Show zona glomerulosa cells (arrows), 

blood sinusoids (s) (Van Gieson stain X1000). 
 

 

 
Fig. (9): Zona fasiculata of 15 days old rabbit. Show cords of basophilic cells (White 

arrows), blood sinusoids (s) (H&E X1000). 
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Fig. (10): Zona reticularis of 15 days old rabbits. Show the basophilic cells (white 

arrows) (H&E X1000). 
 

 

 
Fig. (11): Medulla of 1 day old rabbits. Showed the chromaffin cells (White arrows), 

central vein (red arrow) (H&E X400). 
 

 

 
Fig. (12): Medulla of 15 days old rabbits. Show medulla (M), blood sinusoids (S), central 

vein (C.V), and cortex (C) (H&E X400). 
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Discussion 
Anatomical study: Both glands were 

positioned retroperitoneal and embedded in a 

mass of fat located in the abdominal cavity 

cranial to the cranial pole of the kidney. The 

distance between the right adrenal gland and 

its related right kidney was lesser than the 

distance present between the left gland and 

the left kidney. It may be due to the pressure 

of adjacent organs. While the shape, color, 

weight character were previously observed in 

the bats (6) and rats too (8), (9), cats (10), 

(11). 

Histological study: Capsule similar findings 

were previously found in the Rattus 

norvegicus (8) and rabbits (5). The thickness 

of the capsule at one day age increased due to 

the thought that one day age represented as 

intermediary stage between the pre-natal and 

post-natal periods. The increased in thickness 

was occurred on the expanse of the other 

cortical zones located underneath it. These 

results were in consistence with the previous 

findings in the rat’s adrenal glands (12), (13), 

subsequently in goat (14) and rabbits (5). The 

capsule gradually became two layers outer 

(fibrous) and inner cellular. These 

observations were found in the adrenal of rat 

(15), goat (14) and rabbit (5). The Zona 

glomerulosa of the both ages was 

characterized by aggregation of small 

polyhedral cells as arches beneath the 

capsule. This histological result also 

observed and documented previously by (15) 

in the adrenal of albino rats, (16) in the 

adrenal of mice, (17) in the adrenal of male 

albino rats and (5) in the adrenal of the 

rabbit. The mitotic figures in this zone in all 

ages also observed by (18), (19), (20) and 

(13) in the adrenal glomerulosa of rat, 

these cells were possessed large amount of 

clear cytoplasm with small rounded basoph-

ilic nuclei these histological observations 

were found previously too by (21) in the 

adrenal glands of the Dolphin. In Zona 

fasiculata showed an important aspect 

through its development. It was wide and 

extended to occupy a large area of the cortex 

compared with the other two zones of cortex. 

It extended between upper zona glomerulosa 

and lower zona reticularis. Zona fasiculata in 

one day undifferentiated zone also occur in 

zona reticularis and then differentiated in 15 

day age. The cells of this zone appeared 

foamy cells in appearance due to the 

presence of vacuoles in their cytoplasm. 

These vacuoles present as a result of 

dissolving of fat droplets with xylene through 

histological procedure of slide preparation. 

The cells contain oval or rounded dark 

stained basophilic nuclei and arranged as a 

cords of cuboidal or low columnar cells. 

These histological observations were 

previously mentioned by (17) in adrenal 

gland of the albino rats, (16) and (22) in 

mice, (20) in the porcupine and rat, 

respectively by (3) and (17) albino rat. The 

zona reticularis innermost zone of the adrenal 

cortex undergoes the similar morphological 

changes that was takes placed in the zona 

fasiculata at one day undifferentiated zone. 

The cells of zona reticularis were arranged as 

net-work and contained large central nucleus. 

This observation was mentioned too by (4) 

and (5) in the adrenal reticularis of the rabbit 

and (17) in the adrenal of the albino rat. This 

result agrees with those of (4), (13) in the rat; 

(12) in albino rat. Medulla It occupied the 

central part of the adrenal gland and 

composed of the medullary cells named 

chromaffin cells. Its characteristic feature 

mentioned similarly by (20) in the porcupine 

was the presence of the central vein, this 

histological feature was observed by many 

other investigators (23), (24), (25), (20) This 

result was mentioned by (15) in albino rat, 

(6) in Indian male fruit bat, (2) in Rhesus 

Macaque and (26) in human embryo and 

(20), (27). This result mentioned by (25), (3), 

(28), (29) and (30) in humans and some 

animals.  
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