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Abstract  
Anatomy of the mystacial vibrissae 
in the African giant pouched rat was 
investigated to establish the role 
played by these structures in the 
adaptation of the rodent to its sub-
terranean environment. Gross mor-
phology was based on direct obser-
vation of the mystacial vibrissae 
with the naked eyes, while histology 
was based on light microscopic ex-
amination of the same structure 
stained with haematoxylin and eosin 
(H/E), Masson’s trichrome (MT) and 
Masson-Fontana reducing method 
for melanin. The mystacial vibrissae 
were aligned in 5-6 rows on each 
side of the face. The length in-
creased rostrocaudally in each row. 
The mean number of vibrissae was 
55.29 (± 3.42). The vibrissal follicle-
sinus complex extended into the 
reticular layer of the dermis. In the 
proximal part of the sinus, trabecu-
lae of connective tissues  

 

connected the internal and external 
dermal sheaths. The most distal 
part of the sinus contained blood 
vessels. The external dermal 
sheaths were thick and held in posi-
tion by muscle fibres. Mean thick-
ness of the cortex and medulla in 
the complex were 1.626 µm (± 
0.110) and 0.775 µm (± 0.057), re-
spectively. The thick external der-
mal sheaths were laden with mech-
anoreceptors. The thick cortex pro-
vided the needed elasticity neces-
sary for touch and sensation. In 
conclusion, the well developed 
mystacial vibrissa in the African gi-
ant pouched rat is an important 
compensation for poor vision, nec-
essary for an effective adaptation. 
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Introduction 

Subterranean mammals are mor-
phologically adapted for a perma-
nent underground life (Nevo and 
Reig, 1990). Their environment is 
deprived of a number of stimuli, 
most especially, light. Conse-
quently, specific sensory modifica-
tions to cope with living in such an 
ecotope are expected. Mystacial 
vibrissae play a vital role in tactile 
orientation. They are extremely sen-
sitive tactile organs used as both 
high resolution tactile discriminators 
(Brecht et al., 1997) and distance 
detectors (Krupa et al., 2001). Noc-
turnal animals highly depend on 
mystacial vibrissae to perceive their 
close surroundings (Halata, 1993). 
During exploration, the vibrissae are 
bilaterally swept against objects and 
obstacles to gather accurate infor-
mation about the animal’s close sur-
roundings (Krupa et al., 2004). 
Other suggested functions include 
depth perception (Schiffman et al., 
1970), social dominance (Strozik 
and Festing, 1981), predatory be-
haviour (Kemble and Lewis, 1982) 
and swimming (Ahl, 1982). They are 
usually thicker and stiffer than other 
hair types. They are composed of 
an array of extrinsic and intrinsic 
muscles (Dörfl, 1982) and sensory 
nerve endings (Woolsey et al., 
1981; Hyvärinen, 1989) that aid in 
their tactile function. Generally, they 
commonly grow around the nasal 
orifice, above the lips, and on other 
parts of the face of most mammals. 
They have been reported on the in-

ner surfaces of the forelimbs, and 
on the ventral body in squirrels 
(Sciurus vulgaris) (Hyvärinen et al., 
1976), ulnacarpal joint of the newly 
named Sulawesian rat (Sommero-
mys macrorhi-nos) (Musser and 
Durden, 2002), finger of the Asian 
elephant (Elephas maximus) (Ras-
mussen and Munger, 1996) and the 
rump of Dabbene’s mastiff Bat (Eu-
mops dabbenei) (McWilliams et al., 
2002). However, in Murid rodents, 
they are found only on the head and 
lower forelimbs (Aplin et al., 2003). 
Some other mammals may lack ex-
ternal vibrissae as adults but de-
velop them pre-natally only to lose 
them before birth (Cave, 1969).  
Acuity of the visual sense in the Af-
rican giant pouched rat is poor (Mor-
ris, 1963; Ajayi, 1975; Smithers, 
1985; Ibe et al., 2010). Thus, it is 
expected that some other senses 
will be developed as compensatory 
mechanisms. Since the mystacial 
vibrissae is considered an important 
sensory structure, mediating bet-
ween the animal and its close sur-
rounding, and since touch is of 
paramount importance in the dark 
subterranean, we embarked on this 
study in the African giant pouched 
rat to determine the organization of 
the mystacial vibrissae and the ad-
aptation to burrows. In other ro-
dents, there are similar gross and 
histo-morphological studies (Hyväri-
nen, 1972; Young and Oliver, 1976; 
Dörfl, 1982; Ahl, 1987; Klauer et al., 
1997), but to our knowledge, there 
is no such study for the African giant 

                                           

                

 

 

pouched rat. The specific objectives 
were three fold: 1) to examine the 
gross features of the vibrissal field 
in the African giant pouched rat, 2) 
to describe the light microscopic 
features of the structure, and 3) to 
establish a structure-functional 
paradigm and relate our findings 
with that of other rodents in the lit-
erature.  

Materials and Methods 
Intact heads of 7 adult, clinically 
healthy, African giant pouched rats 
were utilized for this study. The 
animals were captured live from the 
wild in Kaduna state Nigeria, using 
locally made traps. The traps were 
made of galvanised metal of 1.3 m 
by 0.3 m by 0.1 m in dimension. The 
rats were transported by road in 
standard laboratory cages to the 
animal pen in the Department of 
Veterinary Anatomy, Ahmadu Bello 
University, Zaria. They were given 
access to fresh elephant grass 
(Penicetum puperum), groundnut 
cake, potatoes and drinking water 
ad libitum. Characteristics of the 
mystacial vibrissae, rhinarium and 
buccal ridge were observed and 
photographs were taken with a digi-
tal camera (14650, Eastman Ko-
dak®, Rochester, New York, U. S. 
A.).  The number of mystacial vibri-
ssae on each side of the face was 
counted in each of the animals. The 
absolute length of the longest vi-
brissa was measured with a centi-
metre ruler. Relative vibrissal length 
was obtained using the method de-

scribed by Ahl (1987). The relative 
vibrissal length was preferred for 
specie comparison because it ad-
justs for differences in body size 
(Ahl, 1987).  

In each of the 7 African giant 
pouched rats, skin grafts of 5 mm2 
from shaved portions of the 
mystacial pad were measured with 
a Vernier calliper (sensitivity: 
0.01mm, MG6001DC, General 
Tools and Instruments Company, 
New York, U.S.A.) and cut out. The 
skin grafts were cut such that the 
epidermis, dermis, subcutis, deep 
facia and underlying muscle were 
intact. The tissues were washed 
with physiological saline solution 
and fixed in 10 % phosphate-
buffered formalin for 1 week. There-
after, they were washed in water 
and kept therein for 24 hours. The 
tissues were then dehydrated in as-
cending grades of alcohol, clear-ed 
in xylene, infiltrated with molten 
paraffin wax (BDH Chemicals Ltd. 
Poole, U.K.) at 60 0C, blocked in 
paraffin according to standard pro-
cedures (Kiernan, 1990) and la-
belled.  

The skin grafts were sectioned 
transversely at 5 µm using a Jung 
rotary microtome (Model 42339, 
Berlin, Germany). The first few sec-
tions to show a good presentation of 
tissue were mounted on glass 
slides, dried, deparaffinized, stain- 
ed, dehydrated, and cover-slipped 
using DPX mountant. Specifically, 
alternate sections were stained with 
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pouched rat. The specific objectives 
were three fold: 1) to examine the 
gross features of the vibrissal field 
in the African giant pouched rat, 2) 
to describe the light microscopic 
features of the structure, and 3) to 
establish a structure-functional 
paradigm and relate our findings 
with that of other rodents in the lit-
erature.  

Materials and Methods 
Intact heads of 7 adult, clinically 
healthy, African giant pouched rats 
were utilized for this study. The 
animals were captured live from the 
wild in Kaduna state Nigeria, using 
locally made traps. The traps were 
made of galvanised metal of 1.3 m 
by 0.3 m by 0.1 m in dimension. The 
rats were transported by road in 
standard laboratory cages to the 
animal pen in the Department of 
Veterinary Anatomy, Ahmadu Bello 
University, Zaria. They were given 
access to fresh elephant grass 
(Penicetum puperum), groundnut 
cake, potatoes and drinking water 
ad libitum. Characteristics of the 
mystacial vibrissae, rhinarium and 
buccal ridge were observed and 
photographs were taken with a digi-
tal camera (14650, Eastman Ko-
dak®, Rochester, New York, U. S. 
A.).  The number of mystacial vibri-
ssae on each side of the face was 
counted in each of the animals. The 
absolute length of the longest vi-
brissa was measured with a centi-
metre ruler. Relative vibrissal length 
was obtained using the method de-

scribed by Ahl (1987). The relative 
vibrissal length was preferred for 
specie comparison because it ad-
justs for differences in body size 
(Ahl, 1987).  

In each of the 7 African giant 
pouched rats, skin grafts of 5 mm2 
from shaved portions of the 
mystacial pad were measured with 
a Vernier calliper (sensitivity: 
0.01mm, MG6001DC, General 
Tools and Instruments Company, 
New York, U.S.A.) and cut out. The 
skin grafts were cut such that the 
epidermis, dermis, subcutis, deep 
facia and underlying muscle were 
intact. The tissues were washed 
with physiological saline solution 
and fixed in 10 % phosphate-
buffered formalin for 1 week. There-
after, they were washed in water 
and kept therein for 24 hours. The 
tissues were then dehydrated in as-
cending grades of alcohol, clear-ed 
in xylene, infiltrated with molten 
paraffin wax (BDH Chemicals Ltd. 
Poole, U.K.) at 60 0C, blocked in 
paraffin according to standard pro-
cedures (Kiernan, 1990) and la-
belled.  

The skin grafts were sectioned 
transversely at 5 µm using a Jung 
rotary microtome (Model 42339, 
Berlin, Germany). The first few sec-
tions to show a good presentation of 
tissue were mounted on glass 
slides, dried, deparaffinized, stain- 
ed, dehydrated, and cover-slipped 
using DPX mountant. Specifically, 
alternate sections were stained with 
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H/E and MT stains. MT was indi-
cated to demonstrate collagen fibres 
which stained blue against a black 
(cell nuclei) and red (cytoplasm, 
muscles or erythrocytes) back-
ground. A paraffin section of each of 
the skin grafts was treated with the 
Masson-Fontana reducing method 
to demonstrate melanin, using the 
method of Bancroft and Stevens 
(1990).   

The mean thickness of the cortex 
and medulla of the vibrissal follicle-
sinus complex were obtained using 
a calibrated ocular micrometer 
(Leitz Wetzlar, Germany) following 
appropriate calibration of a light mi-
croscope (OLYMPUS® EUROPA 
GmbH, XSZ107BN, Hamburg, Ger-
many) with a stage micrometer 
(Graticules Ltd., London, U.K.). For 
each animal, cortical and medullary 
thickness in 3 complexes was ob-
tained and the mean value repre-
sented the thickness of the cortex 
and medulla of the vibrissal follicle-
sinus complex of the particular ani-
mal. This was repeated for the 7 
animals. The mean thickness of the 
cortex and medulla from the 7 ani-
mals were compared using stu-
dent’s t-test. Values of p < 0.05 
were considered significant. 

Images of these histological sec-
tions were photographed with a digi-
tal eyepiece (Scopetek® DCM500, 
Resolution: 5M pixels) attached to 
the light microscope. Similar images 
of other animals found in the litera-
ture (Klauer et al., 1997; Yildiz et al., 

2004) were used as references for 
histological land-marks. Nomina 
Anatomica Veterinaria (2005) was 
used for nomenclature. 

 
Results 
Gross morphology 

The mystacial vibrissae were 
aligned in rows and columns on the 
mystacial pad and perpendicular to 
the rostrocaudal extent of the ani-
mal (Fig. 1). These were aligned in 
5 - 6 rows with 5 - 9 vibrissal hairs 
per row, on each side of the face. 
They were of varying length but 
generally, the length increased ros-
trocaudally in each row. The longest 
vibrissa extended beyond the tip of 
the external ear when directed to-
wards the ear. The mean total num-
ber of vibrissae was 55.29 (± 3.42), 
while the absolute and relative 
lengths of the longest vibrissae 
were 11.4 cm (± 0.70) and 3.16 (± 
0.18), respectively (Table 1). Also, 
there was an average of 27 (± 1.80) 
and 28.29 (± 2.01) vibrissae on the 
right and left faces, respectively. 

Histology 

The vibrissal follicle-sinus complex 
was well delineated in histologic 
sections (Fig. 3). Some of the com-
plexes extended into the reticular 
layer of the dermis, while others ex-
tended into the hypo-dermis. The 
hair follicle, situated inside the si-
nus, consisted of an outer thick cor-
tex (Fig. 3: C) and an inner thin me-

                                           

                

 

 

dulla (Fig. 3: D). The mean thick-
ness of the cortex and medulla in 
the complex were 1.626 µm (± 
0.110) and 0.775 µm (± 0.057), re-
spectively, and the difference was 
very highly significant (p < 0.001) 
(Fig. 2). The cortex was covered by 
a thin internal dermal sheet (Fig. 3: 
G) which separated the follicle from 
the outer sinus (Fig. 3: E). A thick 
external dermal sheath (Fig. 3: H) 
enveloped the sinus. Thus, the si-
nus was located between the inter-
nal and the external dermal sheath. 
Numerous trabeculae of connective 
tissue (Fig. 3: F; Fig. 4: D) were 
aligned on the outer surface of the 
internal dermal sheath, projecting 
into the sinus. In the proximal part of 
the sinus, the trabeculae connected 
the internal and external dermal 
sheath. Blood vessels were resident 
within the sinus. The external der-
mal sheath was made of dense 
connective tissue, mainly of colla-
gen origin (Fig. 4: G) and held in 
position by muscle fibres. Merkel 
cells were observed in higher mag-
nification of the external dermal 
sheath (Fig. 4: E), and melanocytes 
were observed in stratum basale of 
the epidermis and between the col-
lagen fibres. Sweat glands were 
evident in the hypodermis (Fig. 3).  

 

Discussion 
The mode of action of the vibrissae 
in tactile function has been eluci-
dated (Dörfl, 1985; Rice et al., 1986; 

Marshall et al., 2006). In summary, 
following stimulation of the free end 
of the mystacial vibrissae by an ob-
ject, mechanoreceptors such as 
Merkel cells in free nerve endings 
within the internal and external der-
mal sheaths and in the trabeculae, 
are activated so that sensory im-
pulses are relayed to the barrel cor-
tex of the brain, through the maxil-
lary branch of the trigeminal nerve 
and the thalamus. Halata (1993) 
explained that the mechano-
receptors are most numerous in the 
external dermal sheaths, surround-
ding the sinus. The follicle-sinus 
complex observed in the present 
study depicts well developed vibris-
sae. The blood filled sinus of the 
complex has been reported by Ha-
lata (1993) as what differentiates 
developed vibrissae from other hair 
types that lack tactile functions. The 
external dermal sheaths were ob-
served to be very thick and con-
tained Merkel cells. Also, the com-
bination of the dermal sheaths and 
trabeculae is responsible for the 
tensile strength of the complex, 
necessary for the bilateral sweeping 
of the vibrissae against objects to 
gather accurate information about 
the animal’s close surroundings. 
This specific role of the mystacial 
vibrissae is important to the African 
giant pouched rat in tactile detection 
of objects, to compensate for the 
poor vision of the rodent. The spe-
cific organization of the follicle-sinus 
complex may also provide a level of 
frictional resistance as the animal 
moves to and fro in the burrow. The 
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dulla (Fig. 3: D). The mean thick-
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spectively, and the difference was 
very highly significant (p < 0.001) 
(Fig. 2). The cortex was covered by 
a thin internal dermal sheet (Fig. 3: 
G) which separated the follicle from 
the outer sinus (Fig. 3: E). A thick 
external dermal sheath (Fig. 3: H) 
enveloped the sinus. Thus, the si-
nus was located between the inter-
nal and the external dermal sheath. 
Numerous trabeculae of connective 
tissue (Fig. 3: F; Fig. 4: D) were 
aligned on the outer surface of the 
internal dermal sheath, projecting 
into the sinus. In the proximal part of 
the sinus, the trabeculae connected 
the internal and external dermal 
sheath. Blood vessels were resident 
within the sinus. The external der-
mal sheath was made of dense 
connective tissue, mainly of colla-
gen origin (Fig. 4: G) and held in 
position by muscle fibres. Merkel 
cells were observed in higher mag-
nification of the external dermal 
sheath (Fig. 4: E), and melanocytes 
were observed in stratum basale of 
the epidermis and between the col-
lagen fibres. Sweat glands were 
evident in the hypodermis (Fig. 3).  

 

Discussion 
The mode of action of the vibrissae 
in tactile function has been eluci-
dated (Dörfl, 1985; Rice et al., 1986; 

Marshall et al., 2006). In summary, 
following stimulation of the free end 
of the mystacial vibrissae by an ob-
ject, mechanoreceptors such as 
Merkel cells in free nerve endings 
within the internal and external der-
mal sheaths and in the trabeculae, 
are activated so that sensory im-
pulses are relayed to the barrel cor-
tex of the brain, through the maxil-
lary branch of the trigeminal nerve 
and the thalamus. Halata (1993) 
explained that the mechano-
receptors are most numerous in the 
external dermal sheaths, surround-
ding the sinus. The follicle-sinus 
complex observed in the present 
study depicts well developed vibris-
sae. The blood filled sinus of the 
complex has been reported by Ha-
lata (1993) as what differentiates 
developed vibrissae from other hair 
types that lack tactile functions. The 
external dermal sheaths were ob-
served to be very thick and con-
tained Merkel cells. Also, the com-
bination of the dermal sheaths and 
trabeculae is responsible for the 
tensile strength of the complex, 
necessary for the bilateral sweeping 
of the vibrissae against objects to 
gather accurate information about 
the animal’s close surroundings. 
This specific role of the mystacial 
vibrissae is important to the African 
giant pouched rat in tactile detection 
of objects, to compensate for the 
poor vision of the rodent. The spe-
cific organization of the follicle-sinus 
complex may also provide a level of 
frictional resistance as the animal 
moves to and fro in the burrow. The 
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follicle-sinus complex observed in 
the present study also comprised of 
a better developed cortex than me-
dulla, based on their relative thick-
ness. According to Yanli et al. 
(1998), the cortex of vibrissa is ex-
pected to be very well developed, 
because its elasticity and tenacity 
work well in touching and sensing, 
while the medulla of vibrissa is not 
usually well developed because vi-
brissa has been evaluated to fall in 
warm-keeping function. 

The length and thickness of vibris-
sae constitute the gross spe-
cialization necessary for their tactile 
sense (Yildiz et al., 2004). Ahl 
(1987) recorded a mean relative vi-
brissal length of 1.009 (± 0.055) for 
ground squirrels. Similarly, O’Shea 
(1991) stated that the relative vibris-
sal length of Xerus rutilus (the un-
stiped ground squirrel) is typical of 
the range reported for ground squir-
rels by Ahl (1987). The present 
study recorded a mean relative vi-
brissal length of 3.16. This value is 
by far higher than the value re-
corded by Ahl (1987) and O’Shea 
(1991). Ground squirrels are burro-
wing rodents (Ahl, 1987; O’Shea, 
1991). A new rodent (Thomasomys 
onkiro) of the same family with the 
African giant pouched rat was de-
scribed by Luna and Pacheco 
(2002). According to the authors, 
the mean length of the longest 
mystacial vibrissa in Thomasomys 
onkiro, in absolute terms, was 38.33 
mm, and the mean zygomatic 
breadth (equivalent to width of skull 

in the present study) was 15.68 mm. 
Thus, it can be deduced that the 
mean relative vibrissal length of 
Thomasomys onkiro was 2.44. The 
mean relative vibrissal length of two 
other species described by Luna 
and Pacheco (2002), Thomasomys 
silvestris and Thomasomys caudiva-
rius, were 2.90 and 2.63, respect-
tively. These values are all less that 
the 3.16 reported in the present 
study, for the African giant pouched 
rat. Furthermore, Klauer et al. 
(1997) observed that the mystacial 
vibrissae in the blind mole rat (a 
similar nocturnal and burrowing ro-
dent as the African giant pouched 
rat) are generally short and thin, so 
that, from a macroscopic view, they 
could be hardly distinguished from 
other hairs. Again, this contradicts 
the gross observation of the 
mystacial vibrissae of the African 
giant pouch-ed rat, in the present 
study. It is expected that nocturnal 
animals should possess long 
mystacial vibrissae, to offer a good 
tactile sense as compensation for 
poor visual sense. However, on the 
contrary, it has been reported that 
some burrowing rodents possess 
short vibrissae (Ahl, 1987; Klauer et 
al., 1997; Luna and Pacheco, 2002), 
probably, due to the mechanical im-
pact of the burrows. The African gi-
ant pouched rat is a burrowing and 
a nocturnal rodent. The present 
study recorded well developed and 
long mystacial vibrissae in the ro-
dent. This is expected for an en-
hanced tactile sense due to their 
poor vision. However, mechanical 

                                           

                

 

 

impact of the burrow on the 
mystacial vibrissae of the African 
giant pouched rat may be minimal, 
thus does not affect the length of 
the mystacial vibrissae adversely. 
This is unlike what was obtained in 
other burrowing rodents with rela-
tively short mystacial vibrissae. 

Aplin et al. (2003) stated that 
mystacial vibrissae in rodents are 
arranged in 7 or more rows, the 
placement of which is fairly constant 
within and between species. How-
ever, the pattern of arrangement of 
the mystacial vibrissae in the pre-
sent study, which is similar with that 
of Wistar rats (Simons, 1978) and 
blind mole rats (Klauer et al., 1997) 
in which they are organised in 5 - 6 
rows on each side of the face, con-
tradicts the report of Aplin et al. 
(2003). 

Conclusion  
The study has established that the 
mystacial vibrissa in the African gi-
ant pouched rat is very long and 
well developed with thick cortex and 
external dermal sheaths, necessary 
for tactile sense. This will help the 
rodent to navigate within the burrow 
without much dependence on sight, 
so that it can move forward and 
backward through the underground 
tunnels. The well organized vibri-

ssae will also help the rodent during 
extractive foraging and in detecting 
objects that are near to their face.   
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Table 1: Gross-morphometric values of the mystacial vibrissae in the African 

giant pouched rat 

Animal Number of 
vibrissae on 

right face 

Number of vi-
brissae on 

left face 

Absolute vi-
brissal length 

(cm) 

Width of skull 
(cm) 

Relative vi-
brissal  
length 

1 31 32 13.2 3.9 3.38 
2 28 20 9.5 3.5 2.71 
3 25 31 11.0 3.6 3.06 
4 31 32 9.8 3.7 2.65 
5 22 26 9.7 3.4 2.85 
6 32 34 14.0 4.0 3.5 
7 20 23 12.6 3.2 3.94 

Mean (± 
SEM) 

27 (± 1.80) 28.29 (± 2.01) 11.4 (± 0.70) 3.61 (± 0.11) 3.16 (± 0.18) 

 

 

 

   
 
Fig (1): Head of the African giant pouched rat illustrating A: mystacial vibrissae, B: rhi-
narium, and C: buccal ridge. 
 
Fig  (2): Bar chart representing the difference in means thickness of cortex and medulla 
of the follicle sinus complex in the African giant pouched rat. 
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Fig (3): Transverse section of the vibrissal follicle-sinus complex in the African giant 
pouched rat, illustrating A: Epidermis, B: Collagen fibres, C: Cortex, D: Medulla, E: Si-
nus, F: Trabeculae, G: Internal dermal sheath, H: External dermal sheath, and SWG: 
Sweat glands. MT X 40 

Fig (4): Transverse section of the vibrissal follicle-sinus complex in the African giant 
pouched rat, illustrating A: Internal dermal sheath, B: Sinus, C: External dermal sheath, 
D: Trabeculae, E: Merkel cell, F: Cortex, and G: Collagen fibres. MT X 400 
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Abstract 
The purpose of this study was to 
determine the anatomical location of 
parts of the female genital system of 
the Awassi ewes and to describe 
the relation of these parts with the 
organs present within the abdominal 
and pelvic cavities    using    laparo-
scopy. Seven Awssi ewes were 
used for this study.   

The Laparoscopic images showed 
the location of the ovaries, oviduct, 
uterine horn, broad ligament of the 
uterus and ovarian artery in vivo 
and in dorsally recumbent position. 
Also those images showed the rela-
tion of different parts of genital sys-
tem with other organs of the abdo-
minal and pelvic cavities.       
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Introduction   

Endoscopic surgery is rapidly beco-
ming a popular alternative to tradi- 

 

tional operative procedures for a 
variety of medical and surgical prob-
lems. An endoscope is an optical 
instrument that is designed to help 
visualize the interior of hollow bo-
dies with a small entrance opening 
(Fischer, 2002) .Endoscopy is a 
technique that allows examination of 
an area of the body by means of an 
endoscope a tube- like instrument 
with lenses and a light source at-
tached. The endoscope provides 
visual examination of the interior of 
the body through a natural body 
opening such as throat or through a 
small incision into the body (saber, 
2008). Laparoscopy involves inser-
tion of a fibroptic endoscope 
through the paralumbar fossa to al-
low inspection of the abdominal por-
tion of the reproductive tract. This 
technique allows visual inspection of 
these structures (Trotter, 1999). La-
paroscopy makes   photographing 
the anatomic structures within the 
peritoneal cavity possible. Laparo-
scopy as a learning device helps us 
to recognize and understand the 
limits of ovary and provides bases 
for determining the location of fe-
male genital system and in assess-
ing the estrual status of heifers and 


