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Abstract 
In this study, we aim to evaluate the 
effect of stress from niddle injection 
and oral gavaging on gross anatom-
ical parameters, histology, histo-
chemistry of the testes as well as 
spermatogenesis and spermatozoa 
morphology in Wistar Rat. Twenty 
one male Wistar ratswere divided 
into three groups. Group A were not 
exposed to any stress, Group B rats 
were exposed to needle stress by 
intraperitoneal treatment with 1 
ml/kg body weight of distilled water 
three times a week and group C rats 
were treated orally with 1 ml/kg 
body weight of distilled water three 
times a week. The protocol lasted 
for 8 weeks. There were no signifi-
cant (p>0.05) difference in body 
weight, testis weight and volume, 
spermatozoa count, spermatozoa 
motility, spermatogonia, spermato 

 
 

 
cyte, spermatid, percentage number 
of morphologically normal sperma-
tozoa and in the percentage number 
of sluggish, immotile and morpho-
logically abnormal spermatozoa of 
rat exposed to stress. These rats 
showed normal histological and his-
tochemical profiles. Also observed 
were normal geometric parameters 
across the groups. The present 
study has shown that stress from 
research does not affect the gross, 
histology, histochemistry of the tes-
tes, spermatogenesis and sperma-
tozoa morphology in Wistar Rat 
(Rattus norvegicus). 
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Animal species in this issue 

 

Donkey (Equus asinus) 
 

 
Kingdom: Animalia & Phylum: Chordata & Class: Mammalia & Order:  Perissodactyla  & 

& Family: Equidae & Genus: Equus & Subgenus: Asinus & Species: E. africanus & Subspecies: E. 
africanus asinus 

 
Donkeys or Asses were first domesticated around 3000 BC, approximately the same 
time as the horse, and have spread around the world. They continue to fill important 
roles in many places today and domesticated species are increasing in numbers, but the 
African wild ass and another relative, the Onager, are endangered. As "beasts of 
burden" and companions, asses and donkeys have worked together with humans for 
centuries. 
 
Donkeys vary considerably in size, depending on breed and management. Most 
domestic donkeys range from 0.9 to over 1.4 m tall. 
 
Donkeys have developed very loud vocalizations, which help keep in contact with other 
donkeys over the wide spaces of the desert. The best-known call is referred to a "bray," 
which can be heard for over three kilometers. Donkeys have larger ears than horses. 
Their longer ears may pick up more distant sounds, and may help cool the donkey's 
blood. Donkeys in the wild can defend themselves with a powerful kick of their hind legs 
as well as by biting and striking with their front feet. 
 
Donkeys' tough digestive system is somewhat less prone to colic than that of horses, 
can break down near-inedible vegetation and extract moisture from food very efficiently. 
As a rule, donkeys need smaller amounts of feed than horses of comparable height and 
weight. Because they are easy keepers, if overfed, donkeys are also quite susceptible to 
developing a condition called laminitis. 
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a week and group C rats were ex-
posed to oral gavage stress by oral-
ly treating them with 1 ml/kg body 
weight of distilled water three times 
a week. The protocol lasted for 8 
weeks (Duration of spermatogene-
sis in rat being 51.6-56 days. 

Animal Sacrifice and Sample Col-
lection 
The rats were first weighed and 
then sacrificed by cervical disloca-
tion. The abdominal cavity was 
opened up through a midline ab-
dominal incision to expose the re-
productive organs. The testes were 
excised and trimmed of all fat. The 
testicular weights of each animal 
were evaluated with an electronic 
analytical and precision balance (BA 
210S, d=0.0001- Sartoriusen GA, 
Goettingen, Germany). The testes 
volumes were measured by water 
displacement method. The two tes-
tes of each ratwere measured and 
the average value obtained for each 
of the two parameters was regarded 
as one observation. The testes of 
each animal was fixed in boun’s flu-
id for histological and morphometric 
analysis. 
 
Determination of Epididymal 
Sperm Parameters 
The motility score was estimated 
using the method described by 
Akunna et al., 2013. Motility esti-
mates were performed from three 
different fields in each sample and 

their mean was used as the final 
motility score. The motile spermato-
zoa were classified as motile, slug-
gish or non-motile. Spermatozoa in 
the right epididymis were counted 
by a modified method of Yokoi and 
Mayi (2004) while the normal and 
abnormal spermatozoa morphology 
was estimated as described by 
Akunna et al., (2014). Spermatozo-
on was considered abnormal mor-
phologically if it had rudimentary tail, 
round head and detached head, 
headless, curved mid-piece and 
curved tail. 
 
Tissue Preparation for Histology 
and Histochemistry 
Tissues preparation for histology 
and histochemistry was done as de-
scribed previously in our laboratory 
(Akunna et al., 2013). Sections were 
stained with H & E and Periodic Ac-
id-Schiff (PAS) reaction with hema-
toxylin counterstaining, after which 
they were passed through a mixture 
of equal concentration of xylene and 
alcohol. Following clearance in xy-
lene the sections were oven-dried 
between 35°C and 40°C (Sheehan 
and Hrapchak, 1987). The slides 
were viewed under a research mi-
croscope connected to a computer 
monitor for qualitative and quantita-
tive evaluation. 
 
Determination of Morphometric 
Parameters 

                               

 

Introduction  
The process of reproduction is an 
essential physiological system nec-
essary for the development and 
sustenance of species. However, 
this process can be affected by 
stress (Coubrough, 1985; Dobson 
and Smith, 2000). 
It has been indicated that handling 
of laboratory animals may result to 
an unnecessary stress, which may 
in turn affect the reproductive poten-
tials in different groups of verte-
brates (Greenberg and Wingfield, 
1987; Pickering et al., 1987; Comp-
bell et. al., 1992; Wolfenson et al., 
1995; Contreras-Sanchez et al., 
1998; Dobson and Smith, 2000; 
Rutledge, 2001). Hyperactivation of 
the hypothalamic-pituitary-adrenal 
(HPA) axis is a key response of 
stress in vertebrates. ACTH which is 
released as a result of excitation of 
the hypothalamus under stressful 
condition causes the release of glu-
cocorticoids which in turn affect 
physiological processes (Dobson 
and Smith, 1995; Saplosky, 1999).  

Environmental stress has also been 
reported to cause low sperm quality 
(Coubrough, 1985; Rutledge, 2001). 

It is important to note that reactive 
oxygen species and antioxidant bal-
ance is essential to reproductive 
process. However, a disruption in 
this balance results to oxidative 
stress (Agarwal et al., 2005). It has 

been noted that stressful situations 
could lead to oxidative stress due to 
elevated levels of glucocorticoids, 
which causes free radical formation 
(Gao et al., 2003, Inoue, 2003) and 
subsequently decrease sex steroids 
synthesis (Monder et al., 1994).  

In this study, we aim to evaluate the 
effect of stress from niddle injection 
and oral gavaging on gross anatom-
ical parameters, histology, histo-
chemistry of the testes as well as 
spermatogenesis and spermatozoa 
morphology in Wistar Rat 

 
Material and Methods 
Twenty one male Wistar rats (10 to 
12 weeks old) weighing 165-275 g 
were secured from the animal 
house of the Department of physiol-
ogy, University of Nigeria, Enugu 
Campus. The animals were housed 
in well ventilated wire cages in the 
Animal Facility and an ethical ap-
proval was obtained from the Ethical 
Committee on Animal use with ref-
erence  
NNHREC/05/01/2008b-
FWA00002458-1RB00002323.  
The rats were divided into three 
groups of seven rats each. The rats 
in group A served as the control 
group and were not exposed to any 
stress, Group B rats were exposed 
to needle stress by intraperitoneally 
treating them with 1 ml/kg body 
weight of distilled water three times 
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all profiles with any part inside the 
frame provided they did not touch or 
intersect the forbidden line (full-
drawn line) or exclusion edges or 
their extension. 
 
Numerical Density (NV) of semi-
niferous tubules 
This is the number of profiles per 
unit volume and was determined by 
using the modified Floderus equa-
tion: NV =NA/ (D +T) (Gilliland et al., 
2001) where, NA is the number of 
profiles per unit area, D is the diam-
eter and T the average thickness of 
the section.  
 
Spermatogenesis 
For spermatogenesis, the number of 
each category of germ cells in stage 
VII of seminiferous epithelium cycle. 
All the counts of the germ cells were 
converted to true counts by the for-
mula, true counts = (crude count × 
section thickness) / (section thick-
ness + nuclear diameter of germ 
cells) (Nirupama and Yajurvedi, 
2013). 
 
Statistical Analysis 
The data were statistically analyzed 
and expressed as Mean ± SD. 
Analysis was carried out using anal-
ysis of variance (ANOVA) with 
Scheffe’s post hoc test. The level of 
significance was considered at p < 
0.05 and P<0.01. 
 

Results and Discussion 
Body Weight, Testicular weight 
and Volume 
There were no significant (p>0.05) 
difference in body weight, testis 
weight and volume of rat exposed to 
stress (Table 1). Although testicular 
weight and volume might appear an 
insignificant result, it has been indi-
cated and associated to male re-
productive ability (Saalu et al., 2006, 
Akingbade et al., 2014, Akunna et 
al., 2016). It has been suggested 
that injury to the seminiferous tu-
bules and interstitial cell of leydig 
cells could lead to loss of about 
70% to 80% of testicular mass 
(Setchell et al., 1998; Creasy, 
2003).  

 
Sperm Analysis 
In this study, results show a non-
significant (p > 0.05) difference in 
spermatozoa count, spermatozoa 
motility, percentage number of mor-
phologically normal spermatozoa 
and in the percentage number of 
sluggish, immotile and morphologi-
cally abnormal spermatozoa (head-
less sperm, rudimentary tail, curved 
tail, curved mid-piece) in animal 
models exposed to stress (Table 2-
3 and Figs 2-3) when compared to 
control group (Tables 2,3 and Fig 
1). 
Sperm cell is one of the common 
body cells that are susceptible to 
stress induced oxidative damage. It 

                               

 

For each testis, seven “vertical sec-
tions” from the polar and the equa-
torial regions were sampled (Qin 
and Lung, 2002). Seven “vertical 
sections” per testis was selected by 
a systematic sampling method that 
ensured fair distribution between the 
polar and equatorial regions of each 
testis. Briefly, a section was taken at 
the equator of each testis; one on 
each side of the equator, three-
quarters of the distance between 
the pole and the equator; another 
half-way between each pole and the 
equator; and one on each side of 
the equator, a quarter of the dis-
tance from each of the pole. Diame-
ter, perimeter, length, Width, round-
ness, lumen diameter and germinal 
epithelia height of seminiferous tu-
bules of the testes were estimated 
with a digimizer software pro-
gramme. 
Unbiased numerical estimation of 
the following morphometric parame-
ters was determined using a sys-
tematic random scheme (Gunder-
sen and Jenson, 1987): Cross-
sectional area of the seminiferous 
tubules (AC); number of profiles of 
seminiferous tubules per unit area 
of testis (NA); and numerical density 
of the seminiferous tubules (NV). 

For each stereological parameter 
(D, AC, NA and NV), five randomly 
selected fields from all the seven 
sections of a single testis were 
viewed, and estimation on each car-

ried out. The average from a total of 
seventy readings from five fields in 
seven sections of the two testes of 
one rat was obtained and this was 
recorded as one observation. The 
evaluation of the diameter was done 
with calibrated eyepiece and stage 
grids mounted on a light research 
microscope at X 100 magnification.  
Estimation of volume density of tes-
ticular components and number of 
seminiferous tubules was done on a 
computer monitor onto which a 
graph sheet was superimposed and 
on which slides were projected from 
a research light microscope (Olym-
pus).  

Cross-sectional area (AC) of the 
seminiferous tubules of the tes-
tes 
The cross-sectional areas of the 
seminiferous tubules was deter-
mined from the formula AC= πD2/4, 
(where π is equivalent to 3.142 and 
D the mean diameter of the seminif-
erous tubules). 
 
Number of profiles of seminifer-
ous tubules in a unit areaof testis 
(NA) 
The Number of profiles of seminif-
erous tubules per unit area was de-
termined by using the unbiased 
counting frame proposed by 
Gundersen (1977) as described by 
Saalu et al., 2013. Using this frame, 
in addition to counting profiles com-
pletely inside the frame we counted 
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tions” from the polar and the equa-
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and Lung, 2002). Seven “vertical 
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mined from the formula AC= πD2/4, 
(where π is equivalent to 3.142 and 
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Number of profiles of seminifer-
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2) and 13.10 ± 3.2 (x10-10µm-2) re-
spectively (Table 6). These geomet-
ric values were not significantly (p > 
0.05) different from that of the group 
exposed to stress (Table 6). 
 
Normal seminiferous tubules and 
geometric parameters, PAS-
negative materials observed in our 
study are in accordance with sever-
al other findings (Xu et al., 1993; 
Scholzen and Gerdes, 2000; Zhang 
et al., 2001). Atessahin et al., (2006) 
provide well-documented evidences 
of testicular morphology and mor-
phometry of the testes in control an-
imal models (Cherry et al., 2004; 
Boekelheide et al., 2005). 
The geometric parameters in our 
study are in accordance with sever-
al other studies (Caiet al., 1997; La-
fuente and Esquifino, 2000). In the 
same line, the normal germinal epi-
thelia thickness and seminiferous 
tubular diameter might be due to 
normal spermatogenesis, which 
might have resulted in normal 
sperm count, motility and normal 
sperm morphology observed in our 
study. 
 
Conclusion  
The present study has shown that 
stress from research does not affect 
the gross, histology, histochemistry 
of the testes, spermatogenesis and 
spermatozoa morphology in Wistar 
Rat. 
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has also been reported that adeno-
sine triphosphate (ATP) is an ener-
gy source for sperm motility, and its 
availability may be a limiting factor 
responsible for loss of sperm motili-
ty. This result is also in line with 
previous reports that demonstrated 
normal sperm characteristics in con-
trol group of rats (Garside and Har-
vey, 1992; Cai et al., 1997; Lafuente 
and Esquifino, 2000; Atessahin et 
al., 2006; Silici et al., 2009). Las-
keyet al., 1984) also reported nor-
mal sperm progressive motility and 
sperm normality in control group of 
rat. 
 
Testes Histological, Histochemi-
cal and Morphometric Profiles 
The rats that were exposed to 
stress (Fig 4B&C) showed normal 
histological profiles, with normal in-
terstitium, germinal epithelium and 
presence of late stage germ cells 
and sperm bundles when compared 
to those of the control histological 
profiles (Figs 4-6).  
Histological results also showed a 
regular cycle of spermatogenesis in 
these groups. Also the number of 
spermatogonia, spermatocyte, sper-
matid and sperm cells in the semi-
niferous tubules of these animals 
were comparable to that of the con-
trol (Table 5 and Figs 4-6). 

The testes of rat exposed to stress 
had strong PAS-positive materials 
when compared to the control 

group. In these groups, tunica al-
buginea, the boundaries of the sem-
iniferous tubules as well as the in-
tertubular connective tissue had 
strong PAS-positive materials (Figs 
7-9). 
Normal polysaccharides content 
were observed in control group of 
rat. Numerous PAS-positive materi-
als appeared in tunica albuginea as 
well as in the intertubular connective 
tissue of testes of groups exposed 
to stress (Figs 7-9). 
 
The mean diameter, perimeter and 
length of the seminiferous tubules in 
the negative control rats were 278.5 
± 2.1µm, 910.0 ± 44.0 µm and 
330.4 ± 12.0 µm respectively (Table 
5). The geometric parameters of the 
test animals were comparable to 
that of the control. The tubular di-
ameter, perimeter and length of the 
seminiferous tubules were compa-
rable to the negative control group 
(Table 5). 
The width, roundness and lumen 
diameter of the seminiferous tubules 
in the control rats were 231.6 ± 14.2 
µm, 0.82 ± 0.1µm and 85.1± 1.9 µm 
respectively (Table 6). 
The mean number of germinal epi-
thelia height, cross-sectional area, 
number of profiles per unit area and 
numerical density of seminiferous 
tubules in negative control groups 
were 32.1 ± 1.8µm, 22.61 ± 1.12 Ac 
(x 103µm3), 26.0 ± 1.3 NA (x10-8 µm-
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2) and 13.10 ± 3.2 (x10-10µm-2) re-
spectively (Table 6). These geomet-
ric values were not significantly (p > 
0.05) different from that of the group 
exposed to stress (Table 6). 
 
Normal seminiferous tubules and 
geometric parameters, PAS-
negative materials observed in our 
study are in accordance with sever-
al other findings (Xu et al., 1993; 
Scholzen and Gerdes, 2000; Zhang 
et al., 2001). Atessahin et al., (2006) 
provide well-documented evidences 
of testicular morphology and mor-
phometry of the testes in control an-
imal models (Cherry et al., 2004; 
Boekelheide et al., 2005). 
The geometric parameters in our 
study are in accordance with sever-
al other studies (Caiet al., 1997; La-
fuente and Esquifino, 2000). In the 
same line, the normal germinal epi-
thelia thickness and seminiferous 
tubular diameter might be due to 
normal spermatogenesis, which 
might have resulted in normal 
sperm count, motility and normal 
sperm morphology observed in our 
study. 
 
Conclusion  
The present study has shown that 
stress from research does not affect 
the gross, histology, histochemistry 
of the testes, spermatogenesis and 
spermatozoa morphology in Wistar 
Rat. 
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has also been reported that adeno-
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availability may be a limiting factor 
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ty. This result is also in line with 
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normal sperm characteristics in con-
trol group of rats (Garside and Har-
vey, 1992; Cai et al., 1997; Lafuente 
and Esquifino, 2000; Atessahin et 
al., 2006; Silici et al., 2009). Las-
keyet al., 1984) also reported nor-
mal sperm progressive motility and 
sperm normality in control group of 
rat. 
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cal and Morphometric Profiles 
The rats that were exposed to 
stress (Fig 4B&C) showed normal 
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and sperm bundles when compared 
to those of the control histological 
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matid and sperm cells in the semi-
niferous tubules of these animals 
were comparable to that of the con-
trol (Table 5 and Figs 4-6). 

The testes of rat exposed to stress 
had strong PAS-positive materials 
when compared to the control 

group. In these groups, tunica al-
buginea, the boundaries of the sem-
iniferous tubules as well as the in-
tertubular connective tissue had 
strong PAS-positive materials (Figs 
7-9). 
Normal polysaccharides content 
were observed in control group of 
rat. Numerous PAS-positive materi-
als appeared in tunica albuginea as 
well as in the intertubular connective 
tissue of testes of groups exposed 
to stress (Figs 7-9). 
 
The mean diameter, perimeter and 
length of the seminiferous tubules in 
the negative control rats were 278.5 
± 2.1µm, 910.0 ± 44.0 µm and 
330.4 ± 12.0 µm respectively (Table 
5). The geometric parameters of the 
test animals were comparable to 
that of the control. The tubular di-
ameter, perimeter and length of the 
seminiferous tubules were compa-
rable to the negative control group 
(Table 5). 
The width, roundness and lumen 
diameter of the seminiferous tubules 
in the control rats were 231.6 ± 14.2 
µm, 0.82 ± 0.1µm and 85.1± 1.9 µm 
respectively (Table 6). 
The mean number of germinal epi-
thelia height, cross-sectional area, 
number of profiles per unit area and 
numerical density of seminiferous 
tubules in negative control groups 
were 32.1 ± 1.8µm, 22.61 ± 1.12 Ac 
(x 103µm3), 26.0 ± 1.3 NA (x10-8 µm-
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Table (3): Effects of stress from needle piercing and oral gavagingon sperm 
morphology of Wistar rats. 
Groups Rudimen-

tary Tail 
(%) 

Curved  Mid-
piece (%) 

Curved 
tail (%) 

Total ab-
normal (%) 

Total nor-
mal (%) 

Total cell 
counted (%) 

A                                                                                8.1±1.1 13.7±0.1 7.2±1.1 38±3.2 521.2±0.1 555.5±0.7 

B 10.4±1.7* 14.9±5.0* 7.1±2.3* 45.5±3.0* 335.2±0.4* 435.4±1.1* 

C 8.3±0.2* 10.3±0.1* 9.3±4.3* 36.2±5.1* 311.2±9.1* 416.6±2.0* 

*,represent non-significant increases or decreases at p > 0.05 when compared to 
negative control  (Group A). Values are means ± SD. n = 7 in each group. 

 

Table (4): Effects of stress from needle piercing and oral gavaging on type A 
spermatogonia, preleptotene spermatocyte, midpachytene spermatocyte, 
round spermatids and elongated spermatids in Wistar rats. 

Groups Type A 

Spermato-
gonia 

Preleptotene 

spermatocyte 

Midpachytene 

spermatocyte 

Round sper-
matids 

Elongated 

spermatids 

A                                                                                5.21±2.1 12.3±1.1 32.0±3.1 103.0±1.1 130.01±2.1 
 

B 4.8±3.5* 14.6±6.0* 32.1±6.1* 107.1±4.1* 137.33±3.2* 

 
C 6.1±2.0* 12.1±6.1* 29.8±3.1* 103.0±2.1* 131.01±1.3* 
*,represent non-significant increases or decreases at p > 0.05 when compared to 
negative control  (Group A). Values are means ± SD. n = 7 in each group. 

 
 
 
 
 
 
 

                               

 

Table (1): The Effects of stress from needle piercing and oral gavaging on body 
weight, testicular weight and testes volume of Male Rats. 
Groups Initial 

Body 
Weight (g) 

Final Body 
Weight (g) 

Body 
Weigh
t Diff. 

Testes 
Weight (g) 

Testes 
Volume 
(ml) 

Testes 
Weight/B
ody 
Weight 
Ratio 

A                                                                                238.1±15.5 327.8 ±39.7 89.7 1.6 ± 0.2 1.5±0.2 0.004 

B 274.5 ± 1.7* 300.1±1.9* 25.6* 1.5 ± 0.2* 1.0±0.2* 0.004* 

 
C 270.1±2.0* 314.3±2.1* 44.2* 1.7±0.5* 0.8±2.3* 0.004* 

*,represent non-significant increases or decreases at p > 0.05 when compared 
to negative control  (Group A). Values are means ± SD. n = 7 in each group. 

 
 
Table (2): Effects stress from needle piercing and oral gavagingon sperm count, 
motility and morphology in Wistar rats. 

Groups Sperm 
Count 
(X106/ml) 

Motility 
(%) 

Sluggish 
(%) 

Immotile 
(%) 

Headless 
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C 123.4±2.1* 81.5±2.8* 21.4±2.1* 29.2±0.5* 8.3±1.9* 

*,represent non-significant increases or decreases at p > 0.05 when compared to 
negative control  (Group A). Values are means ± SD. n = 7 in each group. 
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Table (3): Effects of stress from needle piercing and oral gavagingon sperm 
morphology of Wistar rats. 
Groups Rudimen-

tary Tail 
(%) 

Curved  Mid-
piece (%) 

Curved 
tail (%) 

Total ab-
normal (%) 

Total nor-
mal (%) 

Total cell 
counted (%) 

A                                                                                8.1±1.1 13.7±0.1 7.2±1.1 38±3.2 521.2±0.1 555.5±0.7 

B 10.4±1.7* 14.9±5.0* 7.1±2.3* 45.5±3.0* 335.2±0.4* 435.4±1.1* 

C 8.3±0.2* 10.3±0.1* 9.3±4.3* 36.2±5.1* 311.2±9.1* 416.6±2.0* 

*,represent non-significant increases or decreases at p > 0.05 when compared to 
negative control  (Group A). Values are means ± SD. n = 7 in each group. 

 

Table (4): Effects of stress from needle piercing and oral gavaging on type A 
spermatogonia, preleptotene spermatocyte, midpachytene spermatocyte, 
round spermatids and elongated spermatids in Wistar rats. 

Groups Type A 

Spermato-
gonia 

Preleptotene 

spermatocyte 

Midpachytene 

spermatocyte 

Round sper-
matids 

Elongated 

spermatids 
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B 4.8±3.5* 14.6±6.0* 32.1±6.1* 107.1±4.1* 137.33±3.2* 

 
C 6.1±2.0* 12.1±6.1* 29.8±3.1* 103.0±2.1* 131.01±1.3* 
*,represent non-significant increases or decreases at p > 0.05 when compared to 
negative control  (Group A). Values are means ± SD. n = 7 in each group. 

 
 
 
 
 
 
 

                               

 

Table (1): The Effects of stress from needle piercing and oral gavaging on body 
weight, testicular weight and testes volume of Male Rats. 
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Figs (1&2): (From Left): Sperm Morphology of control rats and rats exposed 
to stress from needle piercing for 8 weeks. RH: Round head, DH: Detached, 
Double tail, NS: Normal sperm. Magnification:  x 100. 
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Table (5): Effects of stress from needle piercing and oral gavagingonDiameter (D), 
perimeter of seminiferous tubules (PST) cross-sectional area (Ac), number of pro-
files per unit area (NA) and length of seminiferous tubules (LST) of Wistar rats. 
Treatment 
Groups 

D (µm) PST (µm) Ac (x 103µm3) NA (x10-8 µm-
2) 

LST (µm) 

GROUP A 278.5 ± 2.1 910.0 ± 44.0 22.61 ± 1.12 26.0 ± 1.3 330.4 ± 12.0 

GROUP B                                                                                 270.2 ± 4.2.* 911.9 ± 14.1* 20.53 ± 1.2* 23.3 ± 6.1* 328.7 ± 41.2* 

GROUP C 273.1 ±7.2* 915.7 ± 21.0* 21.31  3.4* 27.1± 4.3* 329.1 ± 6.3* 

*,represent non-significant increases or decreases at p > 0.05 when compared to negative 
control  (Group A). Values are means ± SD. n = 7 in each group. 

. 

Table (6): Effects of stress from needle piercing and oral gavaging on width (WST), 
roundness (RST) germinal height (GEH), numerical density (NV) and lumen diameter 
(LD) of seminiferous tubules of Wistar rats. 
Treatment  

Groups 

WST (µm) RST (µm) GEH (µm) NV (x10-10µm-2) LD (µm) 

GROUP A 231.6 ± 14.2 0.82 ± 0.1 32.1 ± 1.8 13.10 ± 3.2 85.1± 1.9 

GROUP B                                                                                 232.1 ± 18.1* 0.80±0.1* 33.6 ± 3.5* 10.01 ± 3.3* 81.3± 9.6* 

GROUP C 233.2 ± 12.3* 0.84 ± 0.1* 32.1 ± 4.1* 12.11 ± 3.1* 81.1± 1.1* 

*,represent non-significant increases or decreases at p > 0.05 when compared to negative 
control  (Group A). Values are means ± SD. n = 7 in each group. 
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Fig (4&5): (From Left): Histological micrograph of a cross-section of testis 
of group A rats and group B (Stress from needle piercing) for 8 weeks. Stain: 
H&E. Slide showing the seminiferous tubules; L: Lumen; E: Epithelium; SC: Ser-
toli cells, Sp: Spermatozoa, LC: Leydig cells. Stain: haematoxylin and eosin. 
Magnification:  x 400.  
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Fig (3): Sperm Morphology of rat exposed to stress from oral gavaging for 8 
weeks DH: Detached, Double tail, NS: Normal sperm. Magnification:  x 100.  
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Fig (4&5): (From Left): Histological micrograph of a cross-section of testis 
of group A rats and group B (Stress from needle piercing) for 8 weeks. Stain: 
H&E. Slide showing the seminiferous tubules; L: Lumen; E: Epithelium; SC: Ser-
toli cells, Sp: Spermatozoa, LC: Leydig cells. Stain: haematoxylin and eosin. 
Magnification:  x 400.  
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Figs (7&8): (From Left) Histochemical micrograph of a cross-section of tes-
tis of group A rat and group B (Stress from needle piercing) for 8 weeks. 
Stain: H&E. Slide showing the seminiferous tubules. PPR: PAS positive reactions. 
Stain: PAS; Magnification:  x 400. 
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Fig (6): Histological micrograph of a cross-section of testis of group C 
(Stress from oral gavaging) for 8 weeks. Stain: H&E. Slide showing the semi-
niferous tubules; L: Lumen; E: Epithelium; SC: Sertoli cells. Stain: haematoxylin 
and eosin; Magnification:  x 400. 
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Stain: PAS; Magnification:  x 400. 
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Abstract 
Laparoscopic anatomy of the abdo-
men is an applied anatomical study, 
which provides an accurate and 
detailed description of the anatomy of 
the abdomen of donkey positioned in 
dorsal recumbency. It has a diagno-
stic and a therapeutic surgical impor-
tance. The laparoscopy was perfor-
med on ten adult apparently healthy 
male donkeys average of 7-12 years 
old. In order to record the normal 
laparoscopic anatomy of the abdo-
men in dorsal recumbency. The 
preoperative techniques were consi-
dered. General anesthesia was 
induced and maintained with total 
intravenous agents. Laparoscope 
was delivered into the abdomen via 
an umbilical main cannula. Laparo-
scope and associated video recor-
ding system were used to obtain a 
clear, magnified and panoramic 
shoots of the abdominal cavity. The 
anatomical findings obtained were 
more real and vital than that of fixed 
cadavers. The peristaltic motility as 
well as the vascularization of the 
serous layer of peritoneum and the 
abdominal organs was notified. The 

study described two dangerous tri-
angular areas; TD and TP especially 
during endoscopic repair of inguinal 
hernia. The work is considered as a 
gate to further endoscopic anatomy 
and the donkey was an ideal 
experimental model. 
 
Keywords: Donkey, laparoscopy,  
dorsal recumbence, laparoscopic  
anatomy. 
 
Introduction  
Endoscopic anatomy of live animal 
differs than the structural anatomy in 
a cadaver. For successful laparosco-
py, surgeons need to gain full de-
tailed anatomical information about 
structures dealing with in the abdo-
men. Different studies described the 
laparoscopic anatomy of dogs were 
carried out by Atiba (2003) and of 
equines by Galuppo et al. (1995). 
Most authors used fixed animal 
bodies fixed in 10% formalin concen-
trate in their description of domestic 
animals (El-Hagri, 1967; Nickle et al., 

                               

 

 

Fig (9): Histochemical micrograph of a cross-section of group C (Stress 
from oral gavaging) for 8 weeks. Stain: H&E. Slide showing the seminiferous 
tubules;. PPR: PAS positive reactions. Stain: PAS; Magnification:  x 400.  
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