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ABSTRACT 

 
The present study was designed to demonstrate the anatomical and histological variations between the certain organs 

in both the rat as a model of experimental mammals and pigeon as an avian model. Five albino rats and five pigeons were 

utilized, the liver, kidney and the testicles were taken from those animals after scarifying and specimens were taken from those 

organs, fixed in 10 % formalin for 24 hours before transferred for histological technique, the slices were stained with 

hematoxylin and eosin. The anatomical observation indicated that the liver of rat was formed by right, left lobes and 

intermediate, located in the anterior part of abdomen, in the pigeon, had two lobes without gall bladder. The kidney of the rat 

was bean shaped, brown reddish color with idented medial border present in the abdominal cavity near and around the lumbar 

vertebrae, the kidney of pigeon was lobulated into three and the kidney was lodged on the ventral aspect of the synsacrum.  

The testis of rat was oval in shape present in the scrotum, and in the pigeon located in the abdominal and pelvic cavity.  

The histological result indicated the liver of rat was with columns of polygonal liver cells surrounded by blood sinusoids draining 

in the central vein, while in the pigeon, the cells were present in groups also had blood sinusoids with Kupffer cells and central 

vein for draining the blood outside the liver, the kidney of both types had an cortex and medulla with presence of glomeruli in 

the cortex, both had proximal and distal convoluted tubules , in the pigeon there is no thin segment of Henle loops .  

The testis was occupied by seminiferous tubules in both types and each tubule was containing the different types of 

spermatic cells and spermatozoa, also Leydig cells were present in groups, spermatogenesis was intensive in pigeon in cases of 

seasonal phase in conclusion, variation for the visceral organs in both rats and pigeon were determined also histological 

differences were present, otherwise similarities were also observed. 
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I. INTRODUCTION 
 

The present study was designed to demonstrate the anatomical features of certain visceral organs in albino rat in 

comparison with that of the male pigeon including the general anatomical features in both, also the histological architecture 

for those tissue organs. 

It is well known that the experimental rat considers as mammalian species which possess visceral organs resemble 

to the other mammals of experimental animals and even high mammals, like human being, so the liver for example 

responsible for metabolism, detoxification, storage and excretion of xenobiotics and their metabolites, so these functions 

share it the kidney (1).  

The testis for rat, is like in other mammals and even the other vertebrates and, Aves are responsible for production 

of spermatozoa and secretion of testosterone for giving the male characteristic features and enhance the sexual arousal (2). 

However, there is no corresponding anatomy and histology for that organs in mammals and Aves, like pigeon 

although the functional activity is performed same duty, but could be specific peculiarities could be marking in this work, 

and these suggestions are referred to it in other studies like (3, and 4). 
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II. LITERATURE REVIEW 
 

Elgar et al (5) revealed that the kidney of rat was red brown in color and flattened retroperitoneally, fragile organ 

embedded in the ventral synsacrum bone, also the investigator demonstrated that the kidney was lobulated into three lobes.  

Location of kidney extend from the caudal aspect of the luff until the end of the synsacrum and have anterior, middle and 

posterior lobe (6), (7) attributed that many variations were present for the liver of rat including the differences in its 

lobulation that there is median, right, left and caudate lobes, otherwise (8) demonstrated the liver of pigeon have two lobes, 

right and left, the gall bladder was evident in the visceral surface of the liver in the rat (9) , but no in the pigeon so there is 

biliary system drain directly to the duodenum without presence the gall bladder (10).  

However Hiagashiyama and Kanai (11) demonstrated extraciliary system in rat and mouse and an evolution less 

of gall bladder. Olga (12) demonstrated the anatomical description of testicles in white rooster that the it was oval in shape, 

placed on the left and right sides of midline and located on the posterior border of the lung and the other right and left 

kidneys also at the visceral surfaces of liver lobes.  

The testicles of domesticated duck showed that covering with tunica albuginea and its capsule consider as entry 

for nerves and blood vessels and the testis is containing seminiferous tubules creating the spermatozoa from the 

spermatogenesis and spermiogenesis processing in the lumen of seminiferous tubules (13). The liver of young pigeon had 

lymphatic cords. beneath the capsule, hemopoietic tissue around the central vein and portal area and the liver had 

hepatocytes of two cells thickness which are polygonal in shape.  

 Histological similarities for the glomeruli and Bowmans’s capsule were indicated in both types of animals and 

birds, which are located in the cortex and the medulla are containing the renal tubules with thin segments of Henle loops 

present only in the rat and were devoid in birds (14).     

 

III. MATERIALS AND METHODS 
 

Five albino rat (Sprague Dawley) and five male pigeons (Columba Livia) were used in this study. The rats were 

weighing 250-300gm and at six months of age, the pigeons were adult and have six months of age too. Ethical credit was 

obtained and the whole animals were scarified by intensive dose of chloroform by sealed glass box. Dissection was done 

immediately after arrest of animals, the liver, kidney and testis from the abdomen of the pigeon and for the rat also the 

testis from the scrotum.  

Gross inspection was done and the anatomical features for those organs were recorded, the specimens from that 

organ were obtained, washed in running water and put in 10 % formalin 24 hour for fixation, after those histological 

procedures were done including dehydration, clearing, infiltration with paraffin wax, blocking, sectioning 6micrometer and 

staining by hematoxylin & eosin was applied to getting slices examined under light microscope (15).   

Results of the anatomical study 

The present work refereed that the liver of rat was lobulated into two main lobes , the left and the right larger one , 

the color was pale brown and in between those lobes there was present the caudate lobe  smaller of that two lobes, the left 

lobe demonstrated connected to the left crus of diaphragm by ligament, otherwise the liver of pigeon was formed by two 

lobes the left and right without presence the gall bladder and the both livers in both rats and pigeon are located in the 

anterior part of abdomen.  

The kidney of rat was dark reddish and the right one is shorter and wider than the left and both are idented by the 

hilum and the ureter emerge from the hilum to the urinary bladder, in the pigeon the kidney was lobulated into three lobes, 

the anterior, middle and posterior lobes which are lodged in the concavity of synsacrum and the ureter pass its course to the 

cloaca,  

The testis of rat was yellowish to white color of tunica albuginea, oval in shape, present in the scrotal sacs and the 

outer surface was marked by tortuous course of fine blood vessels, otherwise the testis of pigeon was present in the pelvic- 

abdominal cavity and formed by tunica albuginea covering its parenchyma, associated with rete testis on its surface, the 

both testicles in rat and pigeon are connected to the epididymis via tail, body and head.    
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Fig (1-2): - Right kidney (A), Left kidney (B), Anterior pole (C), Posterior pole (D), hilum (E), lateral border (F), 

peri renal fat (G) 

 

 

Fig (1-1): - right lobe of liver 

(A), left lobe (B), Left kidney 

(C), Right testis (D), left 

testis (E) 
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Fig (1-3): - sagittal section of the rat kidney, renal capsule (A), perirenal fat (B), cortex (C), medulla (D), renal 

papilla (E) 

 

 
Fig (1-4): - right testis of rat (A), lest testis (B), cauda epididymis (C), caput epididymis (D), rete testis (E), efferent 

ductuli of epididymis. Blood capillaries (F) 
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Fig (2-1): - right kidney (A), 

left kidney (B), left lobe of 

liver (C), right testis (D) 

Fig (2-2): - right lobe of liver 

of pigeon (A), left lobe (B), 

Right testis (C), left testis 

(D) 
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Fig (2-4): - right lobe of pigeon liver (A), left lobe (B), intermediate lobe (C), right triangle ligament with fat (D)  

Fig (2-3): - lobulation of 

kidney (A), ureter (B), cloaca 

(C) 
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Fig (2-5): - right testis with medial border indentation (A), left elongated testis (B)   

 

 

 
Fig (2-6): - kidney of pigeon, Anterior lobe (A), middle lobe (B), posterior lobe (C), perirenal fat (D), hilum with 

ureter (E) 

 

The results of histological study 

The cortex of the kidney, demonstrated the delicate capsule of pigeon and the presence of glomeruli surrounded 

by Bowmans’s capsule, surrounded by proximal convoluted tubules which had vesicular cells of pale cytoplasm and 

presence of distal convoluted tubules with low cuboidal cells and wide lumen (Fig 1) 
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Fig (1): - Histological structure of the renal cortex of pigeon, The capsule (A), Glomerulus (B), proximal convoluted 

tubule (C), distal convoluted tubule (D), vesicular cells of the convoluted tubules (E). (H & E X 40) 

 

Renal cortex of the pigeon demonstrating the presence of multiple glomeruli. Surrounded by Bowman s capsule, 

the glomerular surface had infiltration with lymphocytes, proximal convoluted tubules with narrow lumens and distal 

convoluted tubules which had wider lumens and low cuboidal cells (Fig 2) 

 

 
Fig (2): - Renal cortex, Renal glomeruli (A), Proximal convoluted tubules (B), Distal convoluted tubules (C). (H & E 

X 40) 
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The renal medulla of the renal pigeon indicating the presence of collecting ducts lined by high cuboidal cells with 

spherical nuclei, also present the collecting tubules lined by simple cuboidal epithelial cells (Fig 3)  

 

 
Fig (3): - Renal medulla, collecting tubules (A), Collecting ducts (B). (H & E X 40) 

 

The renal cortex of rat, indicating the presence of capsule with dense connective tissue and the presence of 

glomeruli associated with infiltration of lymphocytes on its surface with glomerular cells, those are surrounded by capsular 

space and from out side encircled by Bowman s capsule. proximal convoluted tubules were lined by pyramidal cells and 

the distal convoluted tubules are lined with cuboidal cells (Fig 4) 

 

 
Fig (4): - Renal cortex. Capsule formed by dense c.t (A), Glomeruli (B), Proximal convoluted tubules (C), Distal 

convoluted tubules (D). (H & E X 40) 
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The renal medulla of rat demonstrating the presence of collecting tubules lined by simple cuboidal cells, also 

presence of large cuboidal cells with light cytoplasm, thin segments of Henle loops are present lined with simple squamous 

cells (Fig 5) 

 

 
Fig (5): - Renal medulla, collecting tubules lined with simple cuboidal cells (A), thin segments of Henle loops lined 

with simple squamous cells (B). (H & E X 40) 

 

The liver parenchyma of pigeon showing the liver cells present in the form of groups, surrounded by 

cyst like blood sinusoids which drain its blood in the central vein which biwas lined by endothelial cells 

resting on the basement membrane (Fig 6) 

 

 
Fig (6): - The liver of pigeon, Central vein empty from blood (A), liver cell groups (B), blood sinusoids in the form of 

cyst like (C), draining blood in the central vein (D). (H & E X 40) 
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The liver parenchyma of pigeon, indicating the presence of the portal area with branch of portal vein, bile duct 

and small branch of hepatic artery, those structures are surrounded by lymphocytic infiltration, the liver cells were 

appeared as groups with spherical nuclei and surrounded by blood sinusoids which appeared cyst like containing Kupffer 

cells (Fig 7) 

 

 
Fig (7): - portal area, containing branch of portal vein (A), Branch of hepatic artery (B), Bile duct (C), Infiltration 

of WBCs (D), Groups of liver cells (E), Blood sinusoids (F). (H & E X 40) 

 

Liver of the rat, demonstrating the aggregation of liver cells which were surrounded by wide channels of blood 

sinusoids and loaded with Kupffer cells and presence of the focal aggregation of white blood cells (Fig 8)  

 

 
Fig (8): - liver parenchyma, white blood cells (A), vesicular cells with pale cytoplasmic pigment (B), Blood sinusoids 

with Kupffer cells (C). (H & E X 40) 

B 

C 

A 

C 



 

12 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

Volume-2 Issue-4 || August 2023 || PP. 1-17 

 

https://doi.org/10.55544/sjmars.2.4.1 

 

 

 

 

 

 

 

 

 

The liver lobule demonstrating great wide portal vein with blood clot, Endothelial cells resting on the prominent basement 

membrane, the periphery of the vein drain blood into blood sinusoids which were continuous with portal vein, the bile 

branch and hepatic artery branch were surrounded by infiltration of lymphocytes and other WBCs. the group of cells of 

liver were aggregated with blood sinusoids around portal area (Fig 9)   

 
Fig (9): - portal area, portal vein with blood clot (A), basement membrane with endothelial cells (B), bile duct branch (C), 

hepatic branch artery (D), branch of blood sinusoids continuous with portal vein (E), WBCs infiltration (F), liver cell 

groups (G). (H & E X 40) 

 

 

 

 

 

 

Testicular tissue of pigeon demonstrating intense spermatogenesis in side seminiferous tubules, interstitial connective 

tissue with Leydig cells (Fig 10) 
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Fig (10): - Seminiferous tubules of pigeon (A), Spermatogenesis in the lumen of SNTs (B), interstitial connective 

tissue with Leydig cells (C). (H & E X 40) 

 

Testicular tissue of pigeon, demonstrating the presence of spermatogonia resting on basement membrane in the 

seminiferous tubules, primary spermatocytes, two rows of secondary spermatocytes, spermatids and few spermatozoa in 

the center of the SNTs, Leydig cells in between the seminiferous tubules (Fig 11) 

 

 
Fig (11): - Testicular tissue, Seminiferous tubules with spermatogonia (A), primary spermatocytes (B), secondary 

spermatocytes (C), clumps of spermatids (D), Leydig cell group (E). (H & E X 40) 

B 

C 

E 

D 
A 

A 

E 



 

14 Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

Stallion Journal for Multidisciplinary Associated Research Studies 

ISSN (Online): 2583-3340 

Volume-2 Issue-4 || August 2023 || PP. 1-17 

 

https://doi.org/10.55544/sjmars.2.4.1 

Seminiferous tubule of testicular tissue of rat, indicating the presence of prominent spermatogonia oh the 

basement membrane, multiple other spermatogenic cells were present, and the spermatids were clumped in the periphery of 

luminal center with certain spermatozoa and homogenized filtrate (Fig 12)  

 

 
Fig (12): - Seminiferous tubules of pigeon testis (A), Basement membrane with spermatogonia (B), primary 

spermatocytes (C), Secondary spermatocytes (D), spermatids (E), spermatozoa in the form of wavy bundles or 

masses (F), Leydig cells (G). (H & E X 40) 

 

The seminiferous tubule of the rat testis demonstrating the presence the row of the spermatogenic cells in the 

lumen of tubule associated with masses of spermatids surrounding the center of SNT (Fig 13) 

 

 
Fig (13): - Seminiferous tubule of rat testis, spermatogonia (A), primary spermatocytes (B), secondary 

spermatocytes (C), clumps of spermatids (D), intermingled with spermatozoa (E). (H & E X 40) 
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Testicular tissue of rat, demonstrating group of Leydig cells with blood capillaries present among the 

seminiferous tubules in the interstitial connective tissue, the spermatogonia are resting on the basement membrane of the 

SNTs, the primary and secondary spermatocytes are well prominent in the lumen of tubules which was engorged with great 

number of spermatids clumps adjacent to the center of the lumen which was occupied by spermatozoa (Fig 14).  

 

 
Fig (14): - Seminiferous tubules surrounded by basement membrane (A), primary spermatocytes (B), secondary 

spermatocytes (C), Clumps of spermatids (D), Spermatozoa (E), Leydig cells with blood capillaries (F). (H & E X 

40) 

 

IV. DISCUSSION 
 

The present study was designed to demonstrate the anatomical and histological differences between two types of 

animal species , the male rat and pigeon , so many variations were found in the present study , for example the liver of 

pigeon have no gall bladder in both lobes and this fact was mentioned by (16) ,and (17), this note was in agreement of our 

study , in the rat was recorded the presence of gall bladder Abd draining bile in the second part of duodenum m this result 

is resemble to that mentioned by (18). The histological architecture of the liver was building by group of cells in pigeon 

surrounded by blood sinusoids, in the liver of rat m mostly arranged in columns with oligonol cells surrounded by the 

blood sinusoids draining in the central vein, so this pattern is similar for each other (19). 

The lobulation of liver rat was indicated three right, left and intermediate, while in pigeon was two and this die 

agree with (20) who determined the lobulation of rat liver by four and pigeon have ill-defined lobulation and have liver 

more than mammals’ percentage weight and also have gall bladder and this result conflict with the present study.  

 However, the both types of liver have extra biliary duct system. Involving the kidney, it is well known that the 

kidney Isan important organ for metabolism, detoxification and excretion of metabolites in accompanied with liver and this 

fact was referred by (21), so in both types of kidneys the functional activity is same (22). 

The morphology of kidney in rat was bean shaped, idented medially by hilum which convey the urine via ureter 

into the urinary bladder and in pigeon the kidney was formed by three lobes and the hilum was connected the uric acid to 

the cloaca (23), this result was mentioned by as differences between rat and pigeon.  

The histological structure of renal cortex in rat was demonstrating the presence of multiple glomeruli and have the 

proximal, distal convoluted tubules and in between there was libs of Henle loops, the thick and thin, this was in agreement 

with (24), and in pigeon kidney appeared short thin Henle loops which was nearby the corticoid medullary zone m and this 

result in agree with (25), who mentioned that even the thin segments of Henle loops disappeared.  

Certain investigators refereed to the portal urinary system which is indicated in birds and devoid in rats, so this 

was not mentioned in our study. The testis of both types in rat and pigeon appeared ovoid in shape, whitish color due to 
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covering by tunica albuginea and had tortuous course of venous blood vessels prominent in the tunica albuginea, this result 

is in agreement with (26 and 27). However, the testis of rat was descended in the scrotal pouch extra abdominal location, 

while in pigeon was recorded intra-abdominal pelvic cavity.  

This result in agreement with (28 and 29), the both testicles for both species of animals perform the same 

functional activity for spermatozoa production and androgenic activity by endocrine secretion from Leydig cells and those 

cells in both types were located in the periphery of seminiferous tubules (30). 

The activity of the testis in pigeon was established as seasonal reproductive cycle (31), while in rat it 

was active for spermatogenesis and spermiogenesis along the life of adulthood (32). In conclusion, the organs 

that studied in rat and pigeon was indicated the same functional activity for those organs which were the liver, 

kidney and testis and specific structures were consider as certification for each one.  
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