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Fig (17):Section of pars intermedia of the pituitary gland of mature male Nile tilapia dur-
ing summer showing: Melanotrops (M), Somatolactotrops (SL), Neurohypophysis (NH). 
Azocarmine-aniline blue-orange G.X1000. 
 
Fig (18):Section of proximal pars distalis of the pituitary gland of mature male Nile tilapia 
during winter showing: Gonadotrops (g), Blood sinusoids in the Neurohypophysis (ar-
row). Lead haematoxyline- periodic acid schiff (PbH-PAS). X1000. 

 

 

 

 

 

 

 
 
 
 
 
Fig (19):Section of proximal pars distalis of the pituitary gland of mature female Nile ti-
lapia during winter showing: Gonadotrops (g), Somatotrops (S), Thyrotrops (T). Alde-
hyde fuchsin-orange G-light green. X400. 
 
Fig (20):Section of pars intermedia of the pituitary gland of mature female Nile tilapia 
during winter showing: Melanotrops (M), Somatolactotrops stained with both PbH and 
PAS (SL). Lead haematoxyline- periodic acid schiff (PbH-PAS). X1000.      
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Abstract 
 
In the present research, the histolo-
gy  of the testes of Nile tilapia were 
done on 56 males sexually mature 
Nile tilapia fish collected monthly 
from the River Nile at Giza over the 
period from September 2009 to Au-
gust 2010. The testis of the Nile ti-
lapia during the spring, summer and 
autumn seasons was surrounded by 
very thin tunica albuginea. The tes-
ticular capsule extended inside the 
testis to give connective tissue sep-
ta. The bulk of the testis was com-
posed of seminiferous tubules. 
These tubules were surrounded by 
interstitium. The tubules filled with 
germinal cysts; contained germinal 
cells at different stages of develop-
ment and surrounded by cytoplas-
mic processes of Sertoli cells. The 
spermatogenic cells were sperma-
togonia type A and type B, primary 
spermatocytes, secondary sperma-

tocytes, spermatids and spermato-
zoa. The interstitium filled the inter-
tubular spaces and was composed 
mainly of fine collagenous connec-
tive tissue which contained abun-
dant Leydig (interstitial) cells and 
blood capillaries. The testis during 
winter appeared evacuated from the 
spermatozoa with no cystic ar-
rangement of the germinal cells. 
The testis showed different degrees 
of vacuolation. The tubular lumen 
contained residual sperms. The va-
cuoles appeared in the Sertoli cells. 
Phagocytic cells were observed in 
close association of the basement 
membrane of Sertoli cells. 
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Introduction 
 
Nile tilapia belongs to genus 
Oreochromis. This species is natu-
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rally distributed in the Nile River as 
well as most parts of African Rivers 
and lakes (Trewavas, 1982). 
Oreochromis niloticus is gonochoris-
tic, which each individual possess-
ing a single sexual phenotype. Nile 
tilapia is characterized by extended 
spawning seasons, reaching maturi-
ty at small size and fast growth rate. 
It has been termed the aquatic 
chicken for its extraordinary produc-
tion capabilities (Peterson et al., 
2004).  
 
The gonads are of greater functional 
significance than their name implies 
and they were investigated by sev-
eral workers in different fish species 
Dougbag, et al., (1988) in Oreoch-
romis niloticus; Mousa  (1998) in 
Oreochromis niloticus; Gaber (2000) 
in Bagrus docmac and Bagrus 
bayad and El-Zoghby et al., (2009) 
in Clarias lazera.  
 
As far as we are aware, there are 
few references dealing with the 
seasonal changes in the histology of 
the testes of Nile tilapia (Oreochro-
mis niloticus) (El-Gohary, 2001). 
The principle objectives of the 
present investigation was to study 
the seasonal activity of the testes to 
provide a clear information which 
could be useful for both scientists 
and who are concerning with aqua-
culture development.  

 

Materials and Methods 
Specimens of Nile tilapia (Oreoch-
romis niloticus) were collected 
monthly at the same time of the day 
from the River Nile at Giza. A total 
of 56 males were collected over the 
period from September 2009 to Au-
gust 2010. Fish were transported 
alive to the central lab. of Cytology 
and Histology department, Faculty 
of Veterinary Medicine Cairo Uni-
versity. Fish were physically ex-
amined to ensure that they were 
free from any pathological changes. 
Each Nile tilapia was weighted (700-
850 gms) to ensure that all fish sex-
ually mature as mentioned by Pop-
ma and Masser (1999). The testes 
were carefully separated of 1 cubic 
cm. Sections were taken quickly 
from cranial, middle and caudal 
parts and were fixed in neutral buf-
fered formalin for about 24hs. also 
Bouin′s fluid and Zenker’s formol 
were used. After proper time of fixa-
tion for each fixative the samples 
were dehydrated, embedded in pa-
raplast and following that 5-6 μm. 
sections were cut. 
  
The following staining proce-
dures were adopted for examina-
tion of testis: 
1. Harris haematoxylin and eosin 
(H&E) for general histological ex-
amination. 
2. Crossmon’s trichrome stain for 
identification of collagen fibers and 

smooth muscle fibers (Crossmon, 
1937). 
3. Weighert’s elastic stain for dem-
onstration of elastic fibers. 
4. Gomori’s reticuline method for 
demonstration of reticular fibers. 
 
The aforementioned fixatives and 
staining methods were used as out-
lined by Drury and Wallington 
(1980). 

 
Results 
 
The histological appearance of 
the testis during spring, sum-
mer and autumn 
 
The testis of the Nile tilapia 
(Oreochromis niloticus) was sur-
rounded by very thin tunica albugi-
nea which was consisted of dense 
collagenous connective tissue with 
few fine elastic fibers, they extended 
inside the testis to give connective 
tissue septa. This tunica albuginea 
was covered externally by mesothe-
lium (Fig. 1). The bulk of the testis 
was composed of seminiferous tu-
bules. These seminiferous tubules 
were oriented at right angles to the 
long axis of the testis and they were 
ended blindly at its periphery (Fig. 
2). The testicular tubules were sur-
rounded by fusiform shaped myoid 
cells (Fig. 3).    
The seminiferous tubules were filled 
with germinal cysts. The germinal 

cysts contained germinal cells at 
different stages of development. All 
stages were not simultaneously 
present along one given tubule, as a 
cyst containing spermatogonia 
could be adherent to one cyst con-
taining spermatids (Fig. 3). 
The testicular tubules were sur-
rounded by reticular fibers (Fig.4). 
The testicular tubules were larger 
and were distended with different 
spermatogenic stages with the ap-
pearance of huge number of sper-
matozoa in their lumen. All stages of 
spermatogenesis were predominant 
(Fig. 5).  
The interstitium filled the intertubular 
spaces and was composed mainly 
of fine collagenous connective tis-
sue which contained abundant in-
terstitial Leydig cells and blood ca-
pillaries. The interstitial Leydig cells 
were polygonal in shape, with ill-
definite cell boundaries. They had 
centrally located spherical nuclei 
(Figs. 3, 6).  
The testicular tubules contained two 
types of cells; one of them was 
spermatogonia which give rise to 
different generation of spermato-
genic cells in germinal cyst, while 
the other was Sertoli cells.  
 
I- Sertoli cells  
They had flattened and elongated 
dense nuclei. They surrounded the 
germinal cysts as their cytoplasmic 
processes shared in formation of 
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rally distributed in the Nile River as 
well as most parts of African Rivers 
and lakes (Trewavas, 1982). 
Oreochromis niloticus is gonochoris-
tic, which each individual possess-
ing a single sexual phenotype. Nile 
tilapia is characterized by extended 
spawning seasons, reaching maturi-
ty at small size and fast growth rate. 
It has been termed the aquatic 
chicken for its extraordinary produc-
tion capabilities (Peterson et al., 
2004).  
 
The gonads are of greater functional 
significance than their name implies 
and they were investigated by sev-
eral workers in different fish species 
Dougbag, et al., (1988) in Oreoch-
romis niloticus; Mousa  (1998) in 
Oreochromis niloticus; Gaber (2000) 
in Bagrus docmac and Bagrus 
bayad and El-Zoghby et al., (2009) 
in Clarias lazera.  
 
As far as we are aware, there are 
few references dealing with the 
seasonal changes in the histology of 
the testes of Nile tilapia (Oreochro-
mis niloticus) (El-Gohary, 2001). 
The principle objectives of the 
present investigation was to study 
the seasonal activity of the testes to 
provide a clear information which 
could be useful for both scientists 
and who are concerning with aqua-
culture development.  

 

Materials and Methods 
Specimens of Nile tilapia (Oreoch-
romis niloticus) were collected 
monthly at the same time of the day 
from the River Nile at Giza. A total 
of 56 males were collected over the 
period from September 2009 to Au-
gust 2010. Fish were transported 
alive to the central lab. of Cytology 
and Histology department, Faculty 
of Veterinary Medicine Cairo Uni-
versity. Fish were physically ex-
amined to ensure that they were 
free from any pathological changes. 
Each Nile tilapia was weighted (700-
850 gms) to ensure that all fish sex-
ually mature as mentioned by Pop-
ma and Masser (1999). The testes 
were carefully separated of 1 cubic 
cm. Sections were taken quickly 
from cranial, middle and caudal 
parts and were fixed in neutral buf-
fered formalin for about 24hs. also 
Bouin′s fluid and Zenker’s formol 
were used. After proper time of fixa-
tion for each fixative the samples 
were dehydrated, embedded in pa-
raplast and following that 5-6 μm. 
sections were cut. 
  
The following staining proce-
dures were adopted for examina-
tion of testis: 
1. Harris haematoxylin and eosin 
(H&E) for general histological ex-
amination. 
2. Crossmon’s trichrome stain for 
identification of collagen fibers and 

smooth muscle fibers (Crossmon, 
1937). 
3. Weighert’s elastic stain for dem-
onstration of elastic fibers. 
4. Gomori’s reticuline method for 
demonstration of reticular fibers. 
 
The aforementioned fixatives and 
staining methods were used as out-
lined by Drury and Wallington 
(1980). 

 
Results 
 
The histological appearance of 
the testis during spring, sum-
mer and autumn 
 
The testis of the Nile tilapia 
(Oreochromis niloticus) was sur-
rounded by very thin tunica albugi-
nea which was consisted of dense 
collagenous connective tissue with 
few fine elastic fibers, they extended 
inside the testis to give connective 
tissue septa. This tunica albuginea 
was covered externally by mesothe-
lium (Fig. 1). The bulk of the testis 
was composed of seminiferous tu-
bules. These seminiferous tubules 
were oriented at right angles to the 
long axis of the testis and they were 
ended blindly at its periphery (Fig. 
2). The testicular tubules were sur-
rounded by fusiform shaped myoid 
cells (Fig. 3).    
The seminiferous tubules were filled 
with germinal cysts. The germinal 

cysts contained germinal cells at 
different stages of development. All 
stages were not simultaneously 
present along one given tubule, as a 
cyst containing spermatogonia 
could be adherent to one cyst con-
taining spermatids (Fig. 3). 
The testicular tubules were sur-
rounded by reticular fibers (Fig.4). 
The testicular tubules were larger 
and were distended with different 
spermatogenic stages with the ap-
pearance of huge number of sper-
matozoa in their lumen. All stages of 
spermatogenesis were predominant 
(Fig. 5).  
The interstitium filled the intertubular 
spaces and was composed mainly 
of fine collagenous connective tis-
sue which contained abundant in-
terstitial Leydig cells and blood ca-
pillaries. The interstitial Leydig cells 
were polygonal in shape, with ill-
definite cell boundaries. They had 
centrally located spherical nuclei 
(Figs. 3, 6).  
The testicular tubules contained two 
types of cells; one of them was 
spermatogonia which give rise to 
different generation of spermato-
genic cells in germinal cyst, while 
the other was Sertoli cells.  
 
I- Sertoli cells  
They had flattened and elongated 
dense nuclei. They surrounded the 
germinal cysts as their cytoplasmic 
processes shared in formation of 
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the wall of germinal cysts (Figs.  3, 
7). Sertoli cells were present in con-
tact with the basal lamina, also they 
were found at the periphery of the 
testicular tubules (Fig.  8). Also, 
they surrounded the spermatogonia 
(Figs.  9).  

 
II- The spermatogenic cells  
The spermatogenic (germ) cells 
were spermatogonia, primary sper-
matocytes, secondary spermato-
cytes, spermatids and spermatozoa. 
They showed asynchronous devel-
opment where all spermatogenic 
stages could be seen within the 
same tubules.  
1- Spermatogonia  
They were the largest spermatogen-
ic cells. There were two types of 
spermatogonia: the first type was 
spermatogonia type A, which were 
found solitary under the tunica albu-
genia or close to the periphery of 
testicular tubules. They were large 
rounded cells with large rounded 
vesicular nuclei. Their cytoplasm 
was faintly stained (Fig. 10). The 
second type was type B spermato-
gonia, which were smaller in size 
and they had clumps of dense 
chromatin within their nuclei and 
were found deeper in the testicular 
lobules. (Figs.  9 , 10). 
2- Primary spermatocytes 
They were found in germinal cysts. 
They were smaller than spermato-
gonia. Their nuclei were spherical in 

shape with deeply stained chroma-
tin (Figs. 6, 7). Numerous mitotic 
figures were observed among them. 
3- Secondary spermatocytes 
They were slightly smaller than the 
primary spermatocytes. They were 
found in germinal cysts. They cha-
racterized by their large nuclei oc-
cupying most of the cells that were 
surrounded with thin rim of cytop-
lasm. Their nuclei had condensed 
chromatin. Secondary spermato-
cytes were difficult to be observed.  
4- Spermatids 
They were smaller than the previous 
germ cells. They were found in 
cysts and appeared as small cells of 
indistinct outline with scanty cytop-
lasm and dense spherical nuclei. 
Some cysts of spermatids ruptured 
and the spermatids released into 
the tubular lumen (Figs. 1, 10). 
5- Spermatozoa 
They were the smallest cells of the 
spermatogenic lineage. They were 
present in the lumen of the semini-
ferous tubules without any ar-
rangement, after their releasing 
from the germinal cysts of the 
spermatids which exposed to mod-
ification to be transformed into 
spermatozoa. The spermatozoa 
were characterized by deeply 
stained rounded heads with very 
fine protoplasmic tails (Figs.  6 and  
8).  
 

The histological appearance of 
the testis during winter sea-
son:  
 
The testis appeared evacuated from 
the spermatozoa with no cystic ar-
rangement of the germinal cells with 
increase the thickness of the tunica 
albuginea (Fig. 11). The tubular lu-
men contained residual sperms 
from the previous spawning season. 
The testis showed different degrees 
of vacuolation. The vacuoles ap-
peared in the Sertoli cells. Phago-
cytic cells were observed in close 
association with the basement 
membrane of Sertoli cells (Fig. 12). 
The Leydig cells were less in field 
occupation and smaller in size and 
some appeared with pyknotic nuclei. 

Discussion 
 
Our investigation found that, the tu-
nica albuginea in the testis of the 
Nile tilapia (Oreochromis niloticus) 
had no uniform thickness all over 
the year but, it reached a maximum 
thickness during winter and became 
thin during spring, summer and au-
tumn. The reason might be due to 
pressure exerted on the tunica al-
buginea by the distended tubules, 
as explained by Stoskof (1993). 

Our result revealed that the Leydig 
(interstitial) cells were present in the 
intertubular spaces with numerous 

blood capillaries. This result was 
similar to those of Van Vuren and 
Soly (1990) in Tilapia rendalli; Mou-
sa (1998) in Oreochromis niloticus; 
Nakaghi et al., (2003) in Colossoma 
macropomum and Smita et al., 
(2005) in Ichthyophis tricolor. Leydig 
cells were poly gonal in shape, with 
ill-definite cell boundaries and had 
centrally located spherical nuclei. 
They were present throughout the 
year with seasonal morphological 
changes in corresponding to repro-
ductive cycle as they decreased in 
number and had pyknotic nuclei 
during winter and increased in the 
following breeding seasons where 
active spermatogenesis was going 
on. This finding was agreed with the 
result of Zaki et al., (1986) in Clarias 
garipienus; Colombo et al., (1987) in 
silver eel (Anguilla anguilla); Mollah 
(1988) in Clarias macrocephalus; 
Mousa (1998) and El-Gohary (2001) 
in Oreochromis niloticus. 
Unlike the mammals, the testis of 
the Nile tilapia lacked a permanent 
spermatogenic cells, but their sper-
matogenic cells were arranged in 
form of germinal cysts. This result 
was in agreement with the results of 
most of previous authors but dif-
fered with Cinquetti and Dramis 
(2003) who stated that the semini-
ferous tubules of Padogobius mar-
tensi were lined by a simple epithe-
lium of primary spermatogonia and 
Sertoli cells. 
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cupying most of the cells that were 
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rangement, after their releasing 
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spermatids which exposed to mod-
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stained rounded heads with very 
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8).  
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albuginea (Fig. 11). The tubular lu-
men contained residual sperms 
from the previous spawning season. 
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of vacuolation. The vacuoles ap-
peared in the Sertoli cells. Phago-
cytic cells were observed in close 
association with the basement 
membrane of Sertoli cells (Fig. 12). 
The Leydig cells were less in field 
occupation and smaller in size and 
some appeared with pyknotic nuclei. 

Discussion 
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nica albuginea in the testis of the 
Nile tilapia (Oreochromis niloticus) 
had no uniform thickness all over 
the year but, it reached a maximum 
thickness during winter and became 
thin during spring, summer and au-
tumn. The reason might be due to 
pressure exerted on the tunica al-
buginea by the distended tubules, 
as explained by Stoskof (1993). 

Our result revealed that the Leydig 
(interstitial) cells were present in the 
intertubular spaces with numerous 

blood capillaries. This result was 
similar to those of Van Vuren and 
Soly (1990) in Tilapia rendalli; Mou-
sa (1998) in Oreochromis niloticus; 
Nakaghi et al., (2003) in Colossoma 
macropomum and Smita et al., 
(2005) in Ichthyophis tricolor. Leydig 
cells were poly gonal in shape, with 
ill-definite cell boundaries and had 
centrally located spherical nuclei. 
They were present throughout the 
year with seasonal morphological 
changes in corresponding to repro-
ductive cycle as they decreased in 
number and had pyknotic nuclei 
during winter and increased in the 
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active spermatogenesis was going 
on. This finding was agreed with the 
result of Zaki et al., (1986) in Clarias 
garipienus; Colombo et al., (1987) in 
silver eel (Anguilla anguilla); Mollah 
(1988) in Clarias macrocephalus; 
Mousa (1998) and El-Gohary (2001) 
in Oreochromis niloticus. 
Unlike the mammals, the testis of 
the Nile tilapia lacked a permanent 
spermatogenic cells, but their sper-
matogenic cells were arranged in 
form of germinal cysts. This result 
was in agreement with the results of 
most of previous authors but dif-
fered with Cinquetti and Dramis 
(2003) who stated that the semini-
ferous tubules of Padogobius mar-
tensi were lined by a simple epithe-
lium of primary spermatogonia and 
Sertoli cells. 
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Our result revealed that, the Sertoli 
cells were found at the periphery of 
the seminiferous the testicular tu-
bules as recorded by Leatherland 
and Sonstegard (1978) who de-
scribed that Sertoli cells in Cyprinid 
fish testis were situated at the peri-
phery of the seminiferous lobules, 
where they were in contact with the 
basement membrane, also this re-
sult obtained by Mousa (1998) in 
Oreochromis niloticus. While, Yeung 
et al., (1985) in Monopterus albus 
and Van Vuren and Soly (1990) in 
Tilapia rendalli mentioned that Ser-
toli cells surrounded by a basal la-
mina, laid between the testicular 
lobules and the interstitium.  

Our finding showed that, the semini-
ferous tubules contained many dif-
ferent germinal cysts and each cyst 
had the same spermatogenic stage. 
The germinal cysts were sur-
rounded with the cytoplasmic 
processes of the Sertoli cells that 
shared with very thin collagen fibers 
in formation of the wall of cysts. This 
resembled the results of Arenas et 
al., (1995) in Gambusia affinis and 
Nakaghi et al. (2003) in Colossoma 
macropomum. Sertoli cells were al-
so found surrounding the spermato-
gonia and this was supported by the  
results of Abd El-Aziz (1992) in 
Oreochromis niloticus.  
In the present study, the spermato-
zoa increased within the lumen of 
testicular tubules during spring, 

summer and autumn and the testi-
cular tubules showed different ac-
tivity where some tubules were filled 
with spermatozoa and others were 
spent or empty as they discharged 
their content during spawning, that 
was similar to result of Nayyar and 
Sundararaj (1970) in Heteopneustes 
fossilis; Latif and Salem (1983) in 
Lethrinus nebulosus;  Resink et al., 
(1987) in Clarias gariepinus; Gaber 
(2000) in Bagrus docmac and Ba-
grus bayad and Guerriero et al.,  
(2005) in Leuciscus cephalus.  
In agreement with Abd El-Aziz 
(1981) in Sparus aurata and El-
Saba (2007) in gilthead sea bream 
(Sparus aurata), the germinal cysts 
were absent in post spawning and 
resting testis.  

El-Saba (2007) in gilthead sea 
bream (Sparus aurata) fish men-
tioned that, the testes in post 
spawning stage showed some de-
grees of vacuolation, which were 
more prominent in the cytoplasm of 
the Sertoli cells together with dege-
nerated spermatozoa. Our results in 
the testes of Oreochromis niloticus 
during winter (non breeding season) 
support these findings. The pres-
ence of vacuoles was considered as 
result of phagocytosis by the Sertoli 
cells to the spermatozoa, which had 
remained in the testes after comple-
tion of the spawning season (Billard, 
1983 and Dziewulska and Domaga-
la, 2002). 
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Our result revealed that, the Sertoli 
cells were found at the periphery of 
the seminiferous the testicular tu-
bules as recorded by Leatherland 
and Sonstegard (1978) who de-
scribed that Sertoli cells in Cyprinid 
fish testis were situated at the peri-
phery of the seminiferous lobules, 
where they were in contact with the 
basement membrane, also this re-
sult obtained by Mousa (1998) in 
Oreochromis niloticus. While, Yeung 
et al., (1985) in Monopterus albus 
and Van Vuren and Soly (1990) in 
Tilapia rendalli mentioned that Ser-
toli cells surrounded by a basal la-
mina, laid between the testicular 
lobules and the interstitium.  

Our finding showed that, the semini-
ferous tubules contained many dif-
ferent germinal cysts and each cyst 
had the same spermatogenic stage. 
The germinal cysts were sur-
rounded with the cytoplasmic 
processes of the Sertoli cells that 
shared with very thin collagen fibers 
in formation of the wall of cysts. This 
resembled the results of Arenas et 
al., (1995) in Gambusia affinis and 
Nakaghi et al. (2003) in Colossoma 
macropomum. Sertoli cells were al-
so found surrounding the spermato-
gonia and this was supported by the  
results of Abd El-Aziz (1992) in 
Oreochromis niloticus.  
In the present study, the spermato-
zoa increased within the lumen of 
testicular tubules during spring, 

summer and autumn and the testi-
cular tubules showed different ac-
tivity where some tubules were filled 
with spermatozoa and others were 
spent or empty as they discharged 
their content during spawning, that 
was similar to result of Nayyar and 
Sundararaj (1970) in Heteopneustes 
fossilis; Latif and Salem (1983) in 
Lethrinus nebulosus;  Resink et al., 
(1987) in Clarias gariepinus; Gaber 
(2000) in Bagrus docmac and Ba-
grus bayad and Guerriero et al.,  
(2005) in Leuciscus cephalus.  
In agreement with Abd El-Aziz 
(1981) in Sparus aurata and El-
Saba (2007) in gilthead sea bream 
(Sparus aurata), the germinal cysts 
were absent in post spawning and 
resting testis.  

El-Saba (2007) in gilthead sea 
bream (Sparus aurata) fish men-
tioned that, the testes in post 
spawning stage showed some de-
grees of vacuolation, which were 
more prominent in the cytoplasm of 
the Sertoli cells together with dege-
nerated spermatozoa. Our results in 
the testes of Oreochromis niloticus 
during winter (non breeding season) 
support these findings. The pres-
ence of vacuoles was considered as 
result of phagocytosis by the Sertoli 
cells to the spermatozoa, which had 
remained in the testes after comple-
tion of the spawning season (Billard, 
1983 and Dziewulska and Domaga-
la, 2002). 
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Fig (1) Section of testis of Nile tilapia during summer showing: Very thin tunica albugi-
nea covered externally by mesothelium (arrow), Spermatogonia (Sg), Spermatids (St). 
H&E X1000 
 
Fig (2) Section of testis of Nile tilapia during spring showing: Sperms (S), Spermatogo-
nia (Sg), Spermatocytes (Sc), Interstitial tissues (In) H&E X40 
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Fig (3): Section of testis of Nile tilapia during summer showing: Sertoli cells around the 
cyst (arrow), Myoid cell around the testicular tubules (arrow head), Leydig cells (L).  
H&E X1000 
 
Fig (4): Section of testis of Nile tilapia during spring showing: Reticular fibers around 
each tubule (arrow). Gomori′s reticuline stain     X1000 
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nea covered externally by mesothelium (arrow), Spermatogonia (Sg), Spermatids (St). 
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Fig (3): Section of testis of Nile tilapia during summer showing: Sertoli cells around the 
cyst (arrow), Myoid cell around the testicular tubules (arrow head), Leydig cells (L).  
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Fig (4): Section of testis of Nile tilapia during spring showing: Reticular fibers around 
each tubule (arrow). Gomori′s reticuline stain     X1000 
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Fig (5): Section of testis of Nile tilapia during summer showing: Sperms (S), Spermato-
gonia (Sg), Spermatocytes (Sc), interstitial tissues (In). H&E  X400 
 
Fig (6): Section of testis of Nile tilapia during summer showing: Spermatogonia (Sg), 
Spermatocytes (Sc), Interstitial tissues contain Leydig cells (In), Myoid cell around the 
testicular tubule (arrow head), Sperms (S).  H&E X1000 
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Fig (7): Section of testis of Nile tilapia during summer showing: Spermatogonia (Sg), 
Spermatocytes (Sc), Interstitial tissues contain Leydig cells (In), Myoid cell around the 
testicular tubule (arrow head), Sertoli cells around the cyst (arrow). H&E X1000 
 
Fig ( 8): Section of testis of Nile tilapia during autumn showing: Sperms (S), Spermato-
gonia (Sg), Spermatocytes (Sc), Sertoli cells at the periphery of the tubule (arrow), Myo-
id cell around the testicular tubule (arrow head). H&E,  X1000 
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Fig (5): Section of testis of Nile tilapia during summer showing: Sperms (S), Spermato-
gonia (Sg), Spermatocytes (Sc), interstitial tissues (In). H&E  X400 
 
Fig (6): Section of testis of Nile tilapia during summer showing: Spermatogonia (Sg), 
Spermatocytes (Sc), Interstitial tissues contain Leydig cells (In), Myoid cell around the 
testicular tubule (arrow head), Sperms (S).  H&E X1000 
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Fig (7): Section of testis of Nile tilapia during summer showing: Spermatogonia (Sg), 
Spermatocytes (Sc), Interstitial tissues contain Leydig cells (In), Myoid cell around the 
testicular tubule (arrow head), Sertoli cells around the cyst (arrow). H&E X1000 
 
Fig ( 8): Section of testis of Nile tilapia during autumn showing: Sperms (S), Spermato-
gonia (Sg), Spermatocytes (Sc), Sertoli cells at the periphery of the tubule (arrow), Myo-
id cell around the testicular tubule (arrow head). H&E,  X1000 
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Fig (9): Section of testis of Nile tilapia during autumn showing: Spermatogonia (Sg), 
Sertoli cells around the Spermatogonia (type B) (arrow).   H&E X1000 
 
Fig (10): Section of testis of Nile tilapia during autumn showing: Spermatogonia (type A 
under tunica albuginea and type B in cysts) (Sg), Spermatids (St). H&E X1000 
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Fig (11): Section of testis of Nile tilapia during winter showing: Testis appeared eva-
cuated from spermatozoa. H&E X40 
 
Fig (12): Section of testis of Nile tilapia during winter showing: Phagocytic cells (arrow). 
H&E X400. 
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Fig (11): Section of testis of Nile tilapia during winter showing: Testis appeared eva-
cuated from spermatozoa. H&E X40 
 
Fig (12): Section of testis of Nile tilapia during winter showing: Phagocytic cells (arrow). 
H&E X400. 
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