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Abstract 

The histological characteristics of the ureter and the urinary bladder in the Iraqi black-tailed 

gazelle were investigated by using the histological methods. The current study revealed that 

both ureter and urinary bladder had the same general histological structures, the wall of each 

organ consisted of three layers (mucosal layer, muscular layer and adventitia). In ureter the 

middle muscular layer was circular, thick and clearly distinct. In urinary bladder the mucosa 

was less folded and the muscular layers were well distinguished and thicker. The urothelium 

(transitional epithelium) lines the luminal surface of the ureters, and the urinary bladder, it was 

stratified and consisted of ( basal cells, intermediate and the superficial cells). The basal cells 

were cuboidal to columnar,   the intermediate cells  was piriform with dark nuclei. The surface 

cells were large round with pale stained cytoplasm and small dark stained nucleus .The apical 

membrane of the surface cells was thickened and appeared as dark area. Because of the present 

of such specialized lining epithelium with the modification of luminal surface of the apical 

cells membrane , The study suggest that the ureter and urinary bladder of black tail Gazelle 

was able to with stand the effect of concentrated urine . 
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Introduction 

The urinary system of mammals include the 

main functional organs (kidneys), in which 

urine is excreted, and the conducting organs 

( ureters, urinary bladder, and the urethra). 

After renal blood filtration, the resulting liq-

uid (urine) is concentrated and collected in 

the renal pelvis. The ureters connected with 

renal pelvis and transport urine to the urinary 

bladder, which is a temporary storage com-

partment. Finally through the urethra  the 

urine is evacuated outside the animal body 

(1, 2 ).In desert animals like Iraqi black tail 

Gazelle, the anatomical and histological 

structures of kidney  designed to re absorp-

tion of water from the excreted urine, the 

urine is highly concentrated (3, 4, 5). Histo-

logically the urinary bladder and ureters are 

similar  they have three layers (inner muco-

sal, middle muscular layer and outer connec-

tive tissue adventitia) (6, 7). The ureter and 

the urinary bladder are lining with unique 

uroepithelium( transitional epithelium)with 

very important barrier function (8, 7).The 

present study aims to provide histological 

information about the ureter and urinary 

bladder of Iraqi black-tailed gazelle which 

was not previously studied.  

Materials And Methods   

Six adult healthy male Iraqi black-tailed ga-

zelle (Gazella Subgutturosa) from govern-

mental reserve in Kusaybah city were used 

in this study. The mean weight of live ani-

mals was 19Kg. The individuals were scari-

fied. Their ureters and urinary bladders were 

dissected and fixed in ten percent formalde-

hyde solution. Seven micrometer thick  Par-

affin section were then stained with Haema-

toxlin and Eosin and Massons 's Trichrome 

(9). The stained slides were examined and 

photographed by  Olympus light microscope 

and digital camera. 

  Results    

The current study revealed that both ureters 

and urinary bladder had the same general 

histological 

structures, the wall of each organ consisted 

of three distanced layers from the luminal 

surface to the peripheral (mucosal layer, 

muscular layer and mostly connective tissue 

adventitia or serosa)(Fig.1).This histological 

picture  of urinary path way (ureter and uri-

nary bladder was constant in all mammals. 

Ureter: The current study revealed that the 

wall of the ureter consisted of three layers, 

The mucosal layer formed of urothelium 

(transitional epithelium)rest on lamina pro-

pria-submucosa which consisted of connec-

tive tissue, The muscularis mucosa was 

missing. The muscular layer ,which consist-

ed of smooth muscle bundles which ar-

ranged in three levels, inner longitudinal, 

middle circular, and outer longitudinal lay-

ers, The arrangement of the layers was not 

clearly distinguishable. The inner layer ap-

peared as loose, anastomosing strands of 

smooth muscle fibers separated by connec-

tive tissue  fibers mainly collagen fibers. The 

middle circular layer was thicker and clearly 

distinct among the three layers of the muscu-

laris. The outer longitudinal layer was less 

distinguished. The adventitia of loose con-

nective tissue or a tunica serosa of mesothe-

lium and connective tissue when peritoneal 

covering is present. The lumen of ureter was 

star in shape, the mucosal layer was folded, 

(Fig.1,2). The mucosa epithelium composed 

of specialized uroepithelium. The smooth 

muscles bundles was arranged in circular 

and longitudinal layers. The outer surface 

was surrounded with connective tissue ad-

ventitia. The lamina propria  of ureter was 

formed of dense irregular connective. The 

muscularis mucosa was absent that caused 

interwoven of lamina propria with the sub-

mucosa forming one layer of connective tis-

sue. The folds of the mucosal layer and the 

appearance of ureter lumen in cross section 

was related to the absent of muscularis mu-

cosa and because the present of thick circu-

lar middle muscular layer in the wall of Ga-
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zelle ureter. In this study we noticed that the most smooth muscle bundles were arranged 

in circular manner, whereas the muscular 

bundles of outer and inner muscular layers 

were arranged in longitudinal manner, the 

muscles bundles of this layer were less accu-

racy and separated by collagen fibers  be-

cause of this pattern  arrangement. The cur-

rent study suggest that the flow of urine 

throw the ureter caused mainly by the con-

traction of the middle muscular lay-

er.Urinary Bladder: The urinary bladder had 

a histological structure resembles to that of  

the ureter, except that it was large global 

with wide lumen structure. Tunica mucosa 

of the bladder was less folded, lined with 

urothelium and the propria submucosa ap-

peared as one layer due to lack of of muscu-

laris mucosa. The lamina propria was dense 

connective tissue with high cellular occur-

rence, whereas the sub mucosa consisted of 

high vascular connective tissue. The tunica 

muscularis was thick layers composed of 

smooth muscle bundles arranged in many 

direction (Fig.3,4). 
The urothelium : The uroepitheli-

um(transitional epithelium) lines the luminal 

surface of the ureters, and the urinary blad-

der. It was stratified in type consisted of the 

basal cells, the intermediate and the superfi-

cial cells. The basal cells were cuboidal to 

columnar cells in shape, located in the deep 

layers and larger, pale piriform cells with 

small nuclei forming the intermediate layer, 

The surface cells were large round cells with 

pale stained cytoplasm and small dark 

stained nucleus. The apical membrane of the 

cells was thickened and appeared as dark 

thick area  (Fig.5,6).  Because the present of 

such specialized lining epithelium with the 

modification of luminal surface of the apical 

cells membrane, this study suggest that the 

uerter and urinary bladder of black tail Ga-

zelle was able to with stand the effect of 

concentrated urine and act as barrier during 

the flowing and storage of urine. This study 

concluded that the lower urinary tract of 

Black-Tailed Gazelle which lives in desert 

and produced high concentrated , Lining 

with histologically good barrier 

modified  urothelia. 
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Discussion    
This histological picture  of urinary path way 

(ureter and urinary bladder was constant in 

all mammals ,this fact was reported by many 

researchers, (10)in rabbits (7) in guinea pig 

(8)in camel. Ureter: The outer longitudinal 

layer was less distinguished. The adventitia 

of loose connective tissue or a tunica serosa 

of mesothelium and connective tissue when 

peritoneal covering is present. This results 

was mentioned by (6, 11) they found that the 

wall of ureter was consisted of three layers 

(mucosa, layer of smooth muscles and outer 

adventitia). The mucosa epithelium com-

posed of specialized uroepithelium. The 

smooth muscles bundles was arranged in 

circular and longitudinal layers. The outer 

surface was surrounded with connective tis-

sue adventitia. The lamina propria  of ureter 

was formed of dense irregular connective. 

The muscularis mucosa was absent that 

caused interwoven of lamina propria with 

the submucosa forming one layer of connec-

tive tissue. This histological picture was de-

scribed by  (8) in the ureter of camel. The 

folds of the mucosal layer and the appear-

ance of ureter lumen in cross section was 

related to the absent of muscularis mucosa 

and because the present of thick circular 

middle muscular layer in the wall of Gazelle 

ureter as recorded by (8) and (12). In this 

study we noticed that the most smooth mus-

cle bundles were arranged in circular man-
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ner, whereas the muscular bundles of outer 

and inner muscular layers were arranged in 

longitudinal manner, the muscles bundles of 

this layer were less accuracy and separated 

by collagen fibers. because of this pattern  

arrangement, The current study suggest that 

the flow of urine throw the ureter caused 

mainly by the contraction of the middle 

muscular layer. This finding disagree with 

the results of (12) they suggests that contrac-

tion of smooth muscle would cause local 

shortening of the ureter, than cause luminal 

constriction. 

 

The histological structure and the layers of 

Gazelle urinary bladder which described in 

the present study was compatible with the 

results of   (13, 10, 7) in which they mention 

that wall of urinary bladder consisted of mu-

cosa. lined by a unique layered transitional 

epithelium or urothelium, underneath the 

epithelium connective tissue lamina propria 

and sub mucosa blood capillaries and lym-

phocytes, smooth muscular layer followed 

by connective tissue adventitia.  

In the current study the cellular structure of 

the epithelium which lining the ureter and 

the urinary bladder of Gazelle was the same 

and similar with what was mention by (13, 

8, 14, 15 and 16). Because the present of 

such specialized lining epithelium with the 

modification of luminal surface of the apical 

cells membrane , this study suggest that the 

uerter and urinary bladder of black tail Ga-

zelle was able to with stand the effect of 

concentrated urine and act as barrier during 

the flowing and storage of urine. This  facts 

were reported by (17,18,19 and 20). They 

stated that the urothelium cell types and the 

structure of surface apical cells have modi-

fied sight termed plaques are formed at the 

surface plasma membrane, which act as bar-

rier prevent the transport of urine toxic con-

straints to the under lining tissue and blood 

stream. (15) review in their paper that the 

uroepithelial outermost surface cell layer, 

modification and regeneration ability and 

present of tight junctions, surface thick 

membrane  and dynamic apical membrane 

exocytosis and endocytosis mechanism , 

contribute to barrier function to toxic martial 

uropathogenic bacteria to infect the uroepi-

thelium. The results of the current study 

proved the finding of (11) who found that 

some health problem related to the conse-

quence of urothelial defects and urothelial 

barrier breakdown.  
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