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ABSTRACT
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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(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.

1. INTRODUCTION

T

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
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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).

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.

3.2. 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

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
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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).

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).

3.3. 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).

3.5. 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.

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
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testicularis.4- A. testicularis medialis of Pars
marginalis of a. testicularis.5- Tunica arteriosa testis

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. 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.4A. testicularis lateralis.5- Tunica arteriosa testis.6Arteria caput epididymidis.

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.2Ramus latralis of Pars marginalis of a. testicularis.3 Ramus medialis of Pars marginalis of a. testicularis.4
- Tunica arteriosa testis

Fig. 2/B: A photograph of Ram’s testis showing the
density of the tunica arteriosa testis (latex injection
technique).aConus
vascularis.
bCaput
epididymidis. c- Cauda epididymidis.1- Arteria
testicularis.2- Pars funicularis.3 - Tunica arteriosa
testis. 4 - Arteria caput epididymidis.

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

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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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

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.2Pars 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.bMargo epididymidis.c- Extrimitas caudate testis.dMargo liber.1- A. testicularis.2- Pars funicularis.3Pars marginalis dorsalis.4- Pars marginalis ventralis
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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 intraparenchymal 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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ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  ,9-1 :(1) 26ﻣﺎرس2014

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
ﻗﺴﻢ اﻟﺘﺸﺮﯾﺢ واﻷﺟﻨﺔ  -ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮى  -ﺟﺎﻣﻌﺔ اﻟﻘﺎھﺮة

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اﻟﻬدف ﻣن ﻫذﻩ اﻟدراﺳﺔ ﻫو ﻣﻘﺎرﻧﺔ ﻧﻣط و ﺛﺎﻓﺔ ط ﻘﺔ اﻷوﻋ ﺔ اﻟدﻣو ﺔ )اﻟﻐﻼﻟﺔ اﻟوﻋﺎﺋ ﺔ( ﻟﻠﺧﺻ ﺔ ﻓﻰ ﻌض ﺣﯾواﻧﺎت اﻟﻣزرﻋﺔ.

وﻗد أﺟرت اﻟدراﺳﺔ ﻋﻠﻰ  50ﻋﯾﻧﺔ ) 10ﻋﯾﻧﺎت ﻟﻛﻞ ﻧوع( .وﻗﺳﻣت اﻟﻌﯾﻧﺎت اﻟﺗﻰ ﺗم ﺟﻣﻌﻬﺎ اﻟﻰ ﻣﺟﻣوﻋﺗﯾن ﻣﺗﺳﺎو ﺗﯾن،

اﻟﻣﺟﻣوﻋﺔ اﻷوﻟﻰ أﺳﺗﺧدﻣت ﻟﻠﺣﻘن ﺎﻟﻼﺗﻛس اﻟﻣطﺎ

ﻓﻰ ﺣﯾن ﺗم اﻋداد اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧ ﺔ ﻟﻌﻣﻞ ﻗواﻟب ﻟﻸوﻋ ﺔ .ﺳﺎﻫم ﻧﻣط

اﻟﺗﻛو ن اﻟوﻋﺎﺋﻰ ﻟﻠﺷرﺎن اﻟﻬﺎﻣﺷﻰ ﻓﺿﻼ اﻟﻰ طرﻘﺔ اﻧﺗﻬﺎء اﻟﺷرﺎن ﻓﻰ اﻷﺧﺗﻼﻓﺎت ﺑﯾن ﻧﻣط اﻷوﻋ ﺔ اﻟدﻣو ﺔ ﻟﻠط ﻘﺔ اﻟوﻋﺎﺋ ﺔ
ﻟﻠﺧﺻ ﺔ ﻓﻰ أﻧواع ﺣﯾواﻧﺎت اﻟﻣزرﻋﺔ .وﻟذﻟك ﻓﺈن اﻟدراﺳﺔ اﻟﺣﺎﻟ ﺔ أﻗﺗرﺣت أرﻊ اﻧﻣﺎ  .ﺛﺎﻓﺔ اﻟط ﻘﺔ اﻟوﻋﺎﺋ ﺔ ﻓﻰ اﻟﺟﺎﻣوس ﺗﺗﺿﺢ
ﺷدة ﻓﻰ اﻟﺛﻠث اﻟﺳﻔﻠﻰ ﻋﻠﻰ ﻞ ﻣن ﺳطﺣﻰ اﻟﺧﺻ ﺔ ﺑﯾﻧﻣﺎ ﺗﺑدو ﻫزﻠﺔ ﻓﻰ اﻟﺛﻠﺛﯾن اﻟﻌﻠو ن ﻟﻛﻞ ﺳطﺢ .ﻓﻰ اﻟﻛ ش ﻫﻰ أﻛﺛر

وﺿوﺣﺎ ﻣﻣﺎ ﺎﻧت ﻋﻠ ﻪ ﻓﻰ اﻟﺟﺎﻣوس ﺑﯾﻧﻣﺎ ﻓﻰ اﻟﺟﻣﻞ ﻓ ﺛﺎﻓﺔ اﻟط ﻘﺔ اﻟوﻋﺎﺋ ﺔ ﻟﻠﺧﺻ ﺔ ﻓﻘﯾرة .ﻓﻰ اﻟﺣﻣﺎر ﺛﺎﻓﺔ اﻟط ﻘﺔ اﻟوﻋﺎﺋ ﺔ
ﺗﻛون أﻛﺛر وﺿوﺣﺎ ﻓﻰ اﻟﺛﻠﺛﯾن اﻟﺳﻔﻠﯾﯾن ﻣن ﺳطﺣﻰ اﻟﺧﺻ ﺔ .و ﺛﺎﻓﺗﻬﺎ ﻓﻘﯾرة وأﻗﻞ وﺿوﺣﺎ ﻓﻰ اﻷرﻧب.

)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠوم اﻟطﺑ ﺔ اﻟﺑ طر ﺔ :ﻋدد  ,9-1:(1)26ﻣﺎرس (2014
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