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A B S T R A C T 
 
The aim of the study was to compare the pattern and density of the vascular layer of testis in some farm 
animals. The study was conducted on 50 specimens (10 for each species). The collected specimens are 
divided into two equal groups; the first group is used for gum milk latex injection while the other group is 
prepared for corrosive cast technique. The differences in the vascular pattern of the vascular tunic among 
the various species of farm animals are contributed to the architectural pattern of the marginal artery as 
well the mode of its termination so the current study suggest four patterns. The density of the tunica 
vasculosa in buffalo is pronounced in the distal third of both lateral and medial surfaces of the testis while 
it appears scanty in the proximal two third of both surfaces. In ram it is more pronounced than in buffalo 
while in camel the density of the tunica arteriosa testis is poor. In donkey the density of the tunica 
arteriosa testis is more pronounced in the distal two third of both surfaces of the testis. The density is poor 
and less pronounced in rabbit. 
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1. INTRODUCTION  

unica vasculosa is the vascular layer 
of the testis, consisting of 
a network of arterial and venous 

blood vessels, It embraces the inner surface 
of the tunica albuginea and the different 
septa in the interior of the testis, and 
therefore it forms an internal investment to 
all the spaces of which the parenchyma is 
composed. It is nevertheless very rare to 
find references on the pattern and density of 
the testicular vascular tunic among farm 
animals. The term, the tunica vasculosa 
testis, is named by Cooper (1830). Most of 
the studies on the vasculature of the testis 
among a large variety of animal species 
have attracted scientists’ attention for many 
centuries. Harrison and Weiner (1949) in 
testis of mammales, Kirby (1953), Setchell 

(1970), Godinho, Cardoso and Noguerira 
(1973), Ghoshal (1975), and Borthakur and 
Dhingra (1979) in ruminants. In addition the 
angioarchitecture of the arteries of the testis 
of the goat and buffalo was explained by 
Dhingra (1979). The study of the tunica 
vasculosa testis is extremely beneficial in 
the interpretation the role played by this part 
of vessels in the thermoregulatory 
mechanism of the testis. This is a highly 
efficient countercurrent heat exchanger in 
which the arterial blood is precooled before 
it reaches the testis, while the venous blood 
is warmed to body temperature before it 
returns to the heart. Also determination of 
different areas for biopsy in different 
species of farm animals is one of the most 
important benefits of the study of the tunica 
vasculosa testis. 

T
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2. MATERIALS AND METHODS 

The study was conducted on ten specimens 
collected from each species of adult male 
farm animals. The collected specimens are 
inserted in normal saline solution at 37°c 
then they are divided into two equal groups 
and prepared for injection. The testicular 
artery was directly canulated at the apex of 
the vascular cone and thoroughly washed by 
worm normal saline solution NaCl 0.9% 
containing a small addition of heparin 
(heparin calcium 5000 I.U.) to remove the 
clots and blood remaining in the vessels. 
The first group is used for latex gum milk 
injection according to the technique adopted 
by Neumaeyer (1932). While the other 
group is prepared for corrosive cast 
technique according to the procedure 
reported by Schummer (1951) using Epoxy 
(E 151 N20). After polymerization and 
hardening (1-2 weeks in room temperature), 
the specimens were corroded in strong acid 
solution (concentrated HCL) for 24 hours, 
washed in running tap water and then left to 
dry. The nomenclature used in this study 
was adapted to Nomina anatomica 
veterinaria fifth edition 2005. 

3. RESULTS 

The differences in the vascular pattern of the 
vascular tunic among the various species of 
farm animals suggest some degree of 
morphological specificity. In general these 
variations are contributed to the architectural 
pattern of the marginal artery as well the 
mode of its termination. Consequently it is 
convenient to describe the vascular pattern 
of this vessel among the different species of 
farm animals according to topographic base. 
The current study suggests four patterns. 

3.1. Pattern I: Buffalo and Ram: 

As the marginal part of the testicular artery 
in this species is too long in relation to the 
size and position of the testis the artery 

performs secondary tourtiousity along its 
wavy course. The degree of tourtiousity is 
found more pronounced in ram than in 
buffalo. During its course along the Margo 
epididymidis, it pursues 2-3 windings before 
its termination. On a level of junction 
between the proximal ¾ and distal ¼ of the 
epididymal border of testis it forms a 
sigmoid curve then soon bifurcates into two 
equal Branches named according to their 
distribution as lateral and medial testicular 
arteries. On approaching the tail extremity of 
the testis the lateral and medial testicular 
arteries turn around the tail extremity 
forming 2-3 spiral windings then proceed in 
a dorsolateral and dorsomedial direction to 
both surfaces of the testis respectively. Both 
arteries divide to 7-9 smaller branches of 
second order that extend in a wavy manner 
dorsally and cranially toward the Margo 
epididymidis these branches are closely 
adherent to each other forming the tunica 
arteriosa testis. This tunic occupies a 
superficial position in the tunica albuginea 
testis undercover of the vaginal tunic. In 
buffalo the density of the tunica vasculosa is 
pronounced in the distal third of both lateral 
and medial surfaces of the testis while it 
appears scanty in the proximal two third of 
both surfaces. In ram it is more pronounced 
than in buffalo. It embraces nearly the entire 
surface and borders of the gland (Fig. 1/A, 
B, C - 2/A, B, C). 

3.2.  Pattern II: Camel: 

The marginal part of the testicular artery 
during its course along the epididymal 
border it forms several wide helical windings 
for 4-5 times.  On reaching the tail extremity 
of the testis  it turns cranially then ascends 
on the free border for 2-3cm then terminates 
by 2-3 branches; lateral, cranial and medial 
testicular arteries. The cranial testicular 
branch appears as the direct continuation of 
the parent vessels extending proximally 
along the free border of the testis where it is 
divided into 3-4 branches that ramify in the 
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Margo liber. The lateral and medial 
testicular branches are equivalent to the 
preceding species but they are smaller and 
ramify in both surfaces of the testis in a 
dichotomy fashion. The vascular tunic is 
located at the middle of the tunica albuginea 
formed of loosely arranged blood vessels 
that scattered in wavy courses on the distal 
third of lateral surface and the free border of 
the testis. The density of the tunica arteriosa 
testis is poor in camel (Fig. 3/A). 

3.3. Pattern III: Donkey: 

The vascular pattern of this species is quietly 
specified and different .The pars marginalis 
of the testicular artery encircles the testicular 
circumference completely along its both 
borders. This arrangement begins at the head 
pole of the testis, extending caudally along 
the Margo epididymidis to reach the tail 
extremity where it is sharply bend cranially 
to the reverse direction and continues 
cranially along the Margo liber. On 
approaching the head extremity of the testis 
it terminates by several rami that pierce the 
testicular parenchyma. During its course 
along both borders of the testis it gives off 
several descending and ascending testicular 
branches (7-9 in number) which ramify in a 
zigzag like manner in both surfaces of the 
testis. The ascending branches are larger in 
length and caliber than the descending ones. 
The tunica vasculosa testis lies in the middle 
of the tunica albuginea .It appears as widely 
meshed network of vascular plexus formed 
of fine anastomotic branches derived from 
the ascending and descending testicular 
rami. The density of the tunica arteriosa 
testis is more pronounced in the distal two 
third of both surfaces of the testis (Fig. 4/A, 
B). 

3.4. Pattern IV: Rabbit: 

Unlike the preceding pattern the testicular 
artery wraps the testis twice instead of once. 
This arrangement is exclusively specified for 

this species. Hence the marginal part of the 
testicular artery begins near the head 
extremity of the testis, extending caudally to 
the tail pole around which it turns cranially 
along the Margo liber to reach the head pole. 
Here the artery begins the second circle by 
passing caudally parallel to the epididymal 
border to reach the tail pole hence double 
marginal arteries are formed (Aa. marginalis 
dorsalis). On reaching the tail pole the artery 
bends down and soon divided into two equal 
branches that proceeded craniade toward the 
head pole parallel to the already existed one. 
Thus three marginal arteries appear along the 
Margo liber (Aa. marginales ventrales).  
These arteries have the same dimensions and 
extend cranially in a close parallel apposition 
along the whole length of the Margo liber 
testis. The vascular tunic is superficially 
located in the white tunic formed of several 
anastomotic rami between the arteries of the 
free and epididymal margins.  The distal two 
third of both surfaces of the testis is 
embraced by the tunica vasculosa testis 
which has loosely arranged plexus, formed 
of a widely meshed vascular network. These 
anastomotic branches are very delicate so the 
density is poor and less pronounced (Fig. 
5/A, B). 

3.5. Rami parenchymales: 

The parenchymal branches are 15-20 slender 
delicate vessels arise from the tunica 
arteriosa testis along the whole surface of the 
testis.  They leave their origin and run 
through the texture of the testicular 
parenchyma in a radiating fashion toward the 
mediastinum testis as Rami centripetales 
parenchymales. On reaching the 
mediastinum they turn upon themselves and 
return in an opposite direction parallel to the 
centripetal ones as Rami centrifugals 
parenchymales. They are independent 
vessels without apparent anastomoses with 
the neighboring vessels. 
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Fig. 1/A: A photograph of buffalo’s right testis 
showing the density of the tunica arteriosa testis 
(latex injection technique).a - Caput epididymidis. b - 
Corpus epididymidis. c - Cauda epididymidis.  1 - 
Pars marginalis of a. testicularis 2 - Tunica arteriosa 
testis 

Fig. 1/B: A photographs of buffalo testis taken at the 
extrimitas caudata testis showing the mode of 
division of the pars marginalis (Latex injection 
technique).1 - Pars marginalis of a. testicularis.2- 
Ramus latralis of  Pars marginalis of a. testicularis.3 - 
Ramus medialis of Pars marginalis of a. testicularis.4 
- Tunica arteriosa testis 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1/C: A corrosive cast of Buffalo’s testis showing 
the distribution of the Arteria testicularis (Epoxy 
injection technique).1 - Pars funicularis of a. 
testicularis. 2- Pars marginalis of a. testicularis.3 - 
A.testicularis lateralis of Pars marginalis of a. 

testicularis.4- A. testicularis medialis of Pars 
marginalis of a. testicularis.5- Tunica arteriosa testis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2/A: A Photograph of Ram’s left testis showing 
the distribution of the Arteria testicularis (Latex 
injection technique).a- Conus vascularis.b- Caput 
epididymidis c- Corpus epididymidis.d- Cauda 
epididymidis 1- Arteria testicularis.2- Pars funicularis 
of a. testicularis.3- Pars marginalis of a. testicularis.4- 
A. testicularis lateralis.5- Tunica arteriosa testis.6- 
Arteria caput epididymidis. 

 

 

 

 

 

 

 

 

 

 

Fig. 2/B: A photograph of Ram’s testis showing the 
density of the tunica arteriosa testis (latex injection 
technique).a- Conus vascularis. b- Caput 
epididymidis. c- Cauda epididymidis.1- Arteria 
testicularis.2- Pars funicularis.3 - Tunica arteriosa 
testis. 4 - Arteria caput epididymidis. 
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Fig. 2/C: A Corrosive arterial cast of Ram’s left testis 
showing the density of the tunica arteriosa testis 
(Epoxy injection technique).1- Pars marginalis of 
A.testicularis.2- Ramus lateralis of Pars marginalis of 
a. testicularis. 3- Ramus medialis of Pars marginalis 
of a. testicularis. 4-Tunica arteriosa testis. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3/A: A photograph of camel’s right testis 
showing the distribution of the testicular artery. 
(Latex injection technique).1- Arteria testicularis.2- 
Pars funicularis of a. testicularis.3- Pars marginalis of 
a. testicularis 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4/A: A photograph of donkey’s right testis 
showing the distribution of the testicular artery and 
density of tunica arteriosa testis. (Latex injection 
technique).a- Caput epididymidis b- Corpus 
epididymidis. c- Cauda epididymidis 1- A. 
testicularis.2- Pars funicularis of a. testicularis.3- Pars 
marginalis of a. testicularis. 4- Pars marginalis along 
the margo liber.5- Tunica arteriosa testis 

 

 

 

 

 

 

 

 

 

 

Fig. 4/B: A Corrosive arterial cast of Donkey’s testis 
showing the architectural pattern of the testicular 
artery (Epoxy injection technique).1-A.testicularis 2. 
Funicular part of testicular artery  3-Pars Marginalis 
4- Pars marginalis along margo liber.5-Descending 
branches of Pars Marginalis. 6- Ascending branches 
of Pars Marginalis. 7- A. caput epididymidis 
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Fig. 5/A: A Corrosive arterial cast of Rabbit’s testis 
showing the architectural pattern of the testicular 
artery (Epoxy injection technique).1- A. testicularis.2- 
Pars funicularis. 3- A. caput epididymidis.4- A. cauda 
epididymidis.5- Pars marginalis dorsalis.6- Pars 
marginalis ventralis.7-Tunica arteriosa testis. 

 

Fig. 5/B: A photograph of Rabbit’s testis showing the 
architecture pattern of testicular artery. (Latex 
injection technique).a- Extrimitas capitata testis.b- 
Margo epididymidis.c- Extrimitas caudate testis.d- 
Margo liber.1- A. testicularis.2- Pars funicularis.3- 
Pars marginalis dorsalis.4- Pars marginalis ventralis 

 

 

4. DISCUSSION 

The architectural pattern and morphometry 
of the testicular arteries showed considerable 
differences between the studied species of 
farm animals. The vascular pattern of the 
testis had showed species variations among 
all species of mammals Harrison and Weiner 
(1949). 
According to the course and mode of 
termination of the pars marginalis of the 
arteria testicularis, the present work could 
classify the vascular pattern into four 
patterns.  
The first pattern is present in buffalo and 
ram. It is the most complicated one in which 
the vessel showed a highly convoluted 
pattern in the cord and gonad. On reached 
the tail pole of the testis it gave off two 
terminal Branches. These findings are in 
agreement with those of earlier authors. 
Harrison (1949) in mammals, Abu-Zaid and 
Gad (1999) in goat, El-Gaafary et al., (1980) 
in buffalo and Hees et al., (1984)  in bovine. 
The second pattern was described in camel. 
The testicular artery showed several wide 
helical windings for 4-5 times on the cord 
and gonad.  On reaching the extrimitate 
caudate testis it turned cranially then 
dorsally to approach the free border and 
terminated by three branches; lateral, cranial 
and medial testicular arteries. El-Gaafary 
and Aly (1977).  in camel stated that the pars 
marginal showed either a straight or 
serpentine course and gave two branches 
only; the lateral and medial testicular arteries 
while Osman et al., (1979)  revealed that this 
vessel was compactly coiled  on approaching 
the testis and then became less tortuous 
along the attached border. Also they added 
that this vessel is terminated near the tail 
extremity by 2-4 branches. 
The third pattern which was exclusively 
specified for donkey species, the pars 
marginalis of the testicular artery encircled 
the testis completely along its both borders. 
Several descending and ascending testicular 
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branches (7-9 in number) were given off 
from this circle and ramified in a zigzag like 
manner in both surfaces of the testis. Similar 
division was given by Fehlings and 
Pohlmeyer (1978). 
In the fourth pattern the pars marginal of the 
testicular artery wrapping the testis twice 
and this arrangement was also exclusively 
specified for rabbit species. Similar 
observation was emphasized in rabbit by 
Harrison and Weiner (1949) and Rajtová and 
Danko (2001). However this arrangement 
was not mentioned by Mc Laughlin (1972) 
in the same species. On the other hand, 
neither Harrison (1949) nor Chubb and 
Desjardins (1982) have reported the intra-
parenchymal arrangement of such vessel in 
the rabbit. 
Concerning the terminal division of the 
marginal part of the testicular artery, the 
present work has described two main 
branches in buffalo and ram named as lateral 
and medial testicular arteries that spread 
over the lateral and medial surfaces of the 
testis. Similar division was given in bull 
Polguj et al., (2008), in camel El-Gaafary 
and Aly (1977), in goat Abu-Zaid and Gad 
(1999) and in buffalo El-Gaafary et al., 
(1980) who named them as lateral and 
caudal branches. 
In camel, the current work gave off three 
terminal branches for the terminal division 
of the pars marginalis, the result, which 
disagreed with that of El-Gaafary, and Aly 
(1977) who gave two branches only in the 
same animal. 
In rabbit, the present work gave an exclusive 
pattern of arrangement, which was specified 
for this species. Hence the marginal part of 
the testicular artery has twice encircled the 
surface of the testis before its termination 
into two main branches. Similar findings for 
the termination of the marginal artery in 
rabbit were reported by Harrison (1949), 
Harrison and Weiner (1949), while in Mc 
Laughlin (1972) study such arrangement has 
not mentioned in the same animal. 

Moreover, our result has referred to the 
presence of three arteries run side by side 
along the free border of the testis. A similar 
observation in rabbits was also recorded by 
Harrison (1949). Harrison and Weiner 
(1949) considered the circular arrangement 
of the vessel to be a part of thermoregulatory 
mechanism of the testis. 
One of the most interesting and important 
finding of this study was the determination 
of different areas for biopsy in different 
species of farm animals to minimize 
bleeding risk. Similar to the findings of El - 
Gaafary, Aly and El- Ayat (1980) in buffalo 
and Polguj et al., (2011). 
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دراسات تشریحیة عن نمط وكثافة طبقة الأوعیة الدمویة (الغلالة الوعائیة)  للخصیة فى بعض حیوانات المزرعة 
 .(الجاموس ، الكبش ، الجمل ، الحمار والأرنب)

   مدحت أحمد العیاط ، كریم محمد خلیل ، فؤاد محمد فرج ، حمدى رزق محمد
  القاھرةعة جام -كلیة الطب البیطرى  -  التشریح والأجنة قسم

  الملخص العربي

 المزرعة.فى Ǽعض حیوانات  الوعائǽة) للخصǽةالهدف من هذه الدراسة هو مقارنة نمط وȞثافة طǼقة الأوعǽة الدموǽة (الغلالة 
مجموعتین متساوȄتین، عینات لكل نوع). وقسمت العینات التى تم جمعها الى  10عینة ( 50وقد أجرȄت الدراسة على 

ساهم نمط  المجموعة الأولى أستخدمت للحقن Ǽاللاتكس المطاȋ فى حین تم اعداد المجموعة الثانǽة لعمل قوالب للأوعǽة.
الهامشى فضلا الى طرȄقة انتهاء الشرȄان فى الأختلافات بین نمط الأوعǽة الدموǽة للطǼقة الوعائǽة  الوعائى للشرȄانالتكوȄن 

واع حیوانات المزرعة. ولذلك فإن الدراسة الحالǽة أقترحت أرȃع انماȞ .ȋثافة الطǼقة الوعائǽة فى الجاموس تتضح للخصǽة فى أن
Ǽشدة فى الثلث السفلى على Ȟل من سطحى الخصǽة بینما تبدو هزȄلة فى الثلثین العلوȄن لكل سطح. فى الكǼش هى أكثر 

Ȟثافة الطǼقة الوعائǽة للخصǽة فقیرة. فى الحمار Ȟثافة الطǼقة الوعائǽة وضوحا مما Ȟانت علǽه فى الجاموس بینما فى الجمل ف
 .تكون أكثر وضوحا فى الثلثین السفلیین من سطحى الخصǽة. وȞثافتها فقیرة وأقل وضوحا فى الأرنب
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