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ABSTRACT

The morphological characteristics of the testes and the ovary of the Nile tilapia (Ore-
ochromis niloticus] are presented. Testicular structure and spermatogenesis are de-
scribed using histotogical techniques. The testes consis! of capsule, seminiferous lob-
ules (contaln spermatogeric cell, Sertoli cell), interstitial tissue (leydig cell) and duct
system. The coexistence in the testicular lobules of spermatozoa and spermatogenic
cells indicates that this species Ls able to perform continuous reproduction. Seasonal
trend was noticed in the number of the spermatogenic cell produced over a year period.
The ovarian structure is also described using histological techniques, The ovary conslst
af capsule and ovarian follicles (chromatin-nucleolus, perinucleolus, cortical alveolar, vi-
tellogenic and mature). Each follicle consists of oocyte and surrounding structure (follic-
ular cell and zona radlata). Seasonal trend was noticed In the type of predominant folli-
cles present over a year period
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EFFECT OF SEASONAL VARIATIONS ON THE HISTOLOGICAL

cell. ovartan follicles, follicular cell.

INTRODUCTION
Tilaplas are among the most important
warm water {ishes used for aquaculture pro-
ducton and originate from Africa and the
Middle East (Fryer and Oes, 1972).

In all vertebrates, from fish to mammals,
the testls is composed of two maln compart-
ments, the tubular and the {ntertubular (or
interstitlal) compartment (Schulz et al.,
2000). The tubular compartment comprises
the seminiferous eplthellum that contains
only two cell types. the somatic Sertoli cells
and the germ cells (spermatogenic cell}). which

Mansoura, Vet. Med. J. (199 - 215)

are found at different stages of development
(Matta et al.., 2002). The testicular lobule {or
tubule) is surrouned by a tuniea propria. con-
slsts of basal lamina and perltubular myoid
cells (Schulz et al.,, 2000). The intertubular
compartment contains stcroldogenic Leydig
cells, blood/lymphatic vessels, macrophages.
mast cells, neural and connective tissue cells.
The latter being continuous with the tunica
albuginea (Dougbag et al., 1988a; Grier.
1093; Le Gac and Lolr, 1999; Koulish ct
al., 2002; Nobrega and Quagio-Grassiotto,
2007). The testicular lobules (or tubules)
empty (n the eflerent duct systcm that con-

Vaol. X1, No. 2, 2009



Lashert Samah; et al...

nects these lobules to the deferent duet within
the central portion of the testlcular parenchy-
ma. The testlcular lobules are lined internally
with Sertoli cells, whose eytoplasmic process-
es surround the spermatogonia and sperma-
tocytes, forming Isogenie cysts. During sper-
matogenesis, these cysts fill the entire width
of the lobule. preventing the appearance of
the typical central lumen until they open,
when the mature germinal cells are released
and form a lumen which anastomoses with
the main spermatic ducts (Le Gac and Loir,
1969).

Tunica propria consists of basal lainina
and peritubular myoid cells (Schulz et al.,
2009). Peritubular myoid cells show falrly
good proliferation activity in Nile tilapias. Per-
haps the higher plastictty of this cell type In
relation to its capacity to stretch In the tubu-
lar wall could influence its mitotic behavior
(Schulz et al., 2008).

Sertoll cells are always located on the basal
lamina that lhnlts the testicular lobules.
which separates them from the interstitial
compartment. At the beginning of spermato-
genesis, aggregates of Sertoll eells assoclated
with primary spermatogonla are observed at
the end of the lobule. At this ttime, Sertoli cells
have a euchromalic and pleomorphic nucleus
with a nucleolus, and a elear cytoplasm with
traces of smooth endoplasmic reticulum and
a [cw mitochondna with clear matrixes (Sabat
et al,, 2000).

Spermalogenests is a developmental pro-
cess during which a small number of d(ploid
spermatogonial stern cells ( primary spermato-
gonla. secondary spermatogonia. primary
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spermatloeytes, seeondary spermatocytes and
spermattde} produee a large number of highly
diflerentlated spermatozoa carrying a haploid,
recombined genome (Schul.z_et al., 2008}
Histologleally, these ean be identified as fol-
low:

Primary spermatogonia: These cells are
large. spherieal to oval in shape. The nucleus
{s large. spherical. eentrally located and has
prominent nueleolus (Dougbag et al., 1988a).
Secondary spermatogonia: These cells are
nearly similar to the primary spermatogonia
but smaller in size and are found in groups
forming cysts of variable numbers. The indi-
vidual cells in a cyst have in general stmilar
morphological appearance. The nucleus occu-
pies most of the eell and it s smaller and
deeper In stain than that of the primary sper-
matogonia |Dougbag et al., 1988a). Primary
spermatocytes: These cells [orm large cysts
with prominent nuclei occupying most ol the
cells. Their nuclei have no clear boundaries.
The darkly stalned chromatin materials are
found In the foim of clumped granules irregu-
larly distributed in the entire cell (Doughag et
al., 1988a). Secondary spermatocytes: They
are found In cysts and have prominent darkly
stained nuclel. These nuclc] are slightly irreg-
ular in shape and have clumped chromatin
with no clear nucleoli (Dougbag et al.,
1988a). Spermatid: in general these cells are
simllar to the secondary spermatocytes but
with small size. The chromatin is homogenous
and apparently forms one clump (Dougbag et
al., 1988a). Spermatozoa: They appear firstly
in cysts after which they are released into the
tubular lumen. The sperm head appears as
darkly stained spherical body containing ec-
centric pale spot. Mature sperms are usually
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found within the efferent ducts and the main
sperm duct (Dougbag ct al., 1988a).

The interstitial compartment comprises
Leydig cells, blood /lymphatic vessels. macro-
phages, mast cells, neural and connective tis-
sue eells (Dougbag et al., 1988a; Grier
1993; Le Gac and Loir, 1999; Koulish et
al.,, 2002; Nobrega and Quagio-Grassiotto,
2007). The Leydig cells arc polyhedral In
shape and have spherical darkly stained nu-
clel with prominent nucleolus and vaeuolated
cytoplasm after H&E stain (Dougbag, 1988a).

The efferent ducts are formed by modifled
Sertoli cells (Grier et al., 1980; Grier, 1981;
Selman and Wallace, 1986). However. the
epithelial cells of the efferent duets are mor-
phologieally very different from Sertoli eells
that forrn germinal cysts (Porawski et al.,
1997).

The vertebrate ovary is an aggregation of
developing follicles enmeshed In a vascular
stroma of loose connective tissue and en-
closed within an envelope of gonadal epitheli-
um. The stroma consists of collagenous, elas-
tic, and reticular flbers and becomes greatly
distended as the follleles enlarge. Only In a
spent ovary when the stroma Is collapsed, is It
easlly seen.

The ovary has eonnective tissue lamellae
(ovigerous lamellae) projecting from the tunica
albuginea into the interior of the ovary. These
lamellae contain oogonfa and oocytes In vari-
ous stages of development which are (n ran-
dom arrangments {Mousa, 1998). Generally,
four principal stages of cocyte development as
out lined below have been described In several
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teleosts (Selman and Wallace, 19589). Chrom-
atin-nucleolus stage, Perinucleolus stage. cor-
tical alveolus stage. Vitellogenic stage and
Maturation stage.

Chromatin-nucleolus phase. the oocyte is
small with deeply basophilie coplasm and the
nucleus oecupies the greater part of the folll-
ele. The nueleus of the cocyte Is generally
spherical with multiple nueleoll In a perinu-
clear position adjaeent to the inner layer of
nuclear envelope (Guraya, 1986). Perinueleo-
lus phase, the nucleus cnlarges to form the
germinal vesicle and the nuclear membrane
becomes undulating. The oocyte has addition-
ally several nueleoll that arrange at the pe-
riphery of the germinal vesicle. The oocyte is
surrounded by a single layer of flattened fol-
lleular cells (Selman and Wallace, 1989).
Cortical alveolus stage, this stage Is charae-
terized by the initial appearanee of three com-
ponents: cortlcal alveoll, zona pelluetda (radi-
ate), and ltpid. The oocytc is surrounded by
cuboldal follicular cell (Begovac and Wallace,
1988; Selman, Wallace and Player, 1991).
Vitellogenic stage, the enlargement of the oo-
cyte takes place during vitellogenesis is due
largely to an accumulation of yolk protein pre-
cursors (Begovac and Wallace, 1988). At this
stage, the yolk sphere Inerease in size while
the cortical alveoll and lipid are dlsplaced to
the peripheral ooplasm. The oocyte is sur-
rounded by columnar follicular cell (Begovac
and Wallace, 1988). Mature stage (ripe
stage), this stage Is characterized by the en-
largement of both cortical alveoli and yolk
granules. The follicular eells are cuboidal or
low cuboidal (Wallace and Selman, 1981;
Nagahama, 1983; Kjesbu et al., 1988; Go-
thilf et al., 1997).
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Marked seasonal variations are gbserved In
the dlameter and the frequecncy of these folli-
cles in general, the follicles exhibited larger
diameter during summer and smaller at win-
ler. In summer the majority of the follicles (n
ovary are maturing follicles while {n winter
the majority are immature and no mature fol-
licle are observed. The atretic follicles are ob-
served throughout the year with a slight de-
crease in winter. In summer, the stroma lIs
reduced by expansion of the developing folli-
cles (Dougbag et al., 1988b, d).

MATERIAL AND METHODS
Samples (120 sexually mature Nile tlapia)
were obtained from River Nile (n Met Amer
city collected at every month from January to
December 2008. Fish were cut ventrally from
the genital papillae to the base of the pectoral
fin using a scalpel. A window on the lateral
side was opened and the viscera were re-
moved leaving gonads. The collected samples

were routinely fixed for light microscope.

Small pleces (0.5-1 cm3) of the gonads
were fixed in both Bouin's and 10 % neutral
buflered formalin solutions for 12 hr and 72
hr respectlvely. The Bouln fixed samples were
extensively washed tn 70% ethanol {3 X 24 hr)
to get rid of the flxative before the subsequent
steps of tissue processing. Formalin-flxed ma-
terlals were washed for 2 hr under the run-
ning tap water belore ethanol immersion. The
tissue samples were dehydrated in graded se-
rles of ethanol (80%, 95% and absolute).
cleared in xylene and embedded in paraffin
wax. Flve micron thick sections were cut by
mijcrotome and mounted on glass slides for
ordinary stain. The histological processing
and preparation of the gonadal slides were
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carried out according to the standard histo-
logical techniques (Patki et al., 1989: Lal,
2001).

RESULT

Testicular structure :

The parenchyma of the Nile tllapia (estis
was surroundcd by a thin white flbrous cap-
sule and s divided into clear seminlferous
lobules, efferent and defferent duct (Fig. 1a).
The tunica albuginea is formed predominantly
of collagen flbers, few elastic fbers and
smooth muscle cells. Numerous fibrocyles are
also recognlzcd within these flbrous compo-
nents. They were continuous with thin incon-
splcuous connecllve tssue trabeculae (septa).

Most of the testicular tissue was made up
of the semilniferous lobules, where the sper-
maliozoa are formed. These lobules are basl-
cally two-ended loops, with one end opening
into the efferent duct. The seminiferous lob-
ules were arranged in the form of cystes were
enclosed by a distinct lamina propria (basal
lamina and myold cell) and contained two dis-
tinct cell types; Sertoll cells and spermatogen-
Ic cells (Fig. 1b).

The Sertoli cells were easily ldentifled. They
were large lrregular with flattened elongated
dense nuclei that were often deeply infolded
or invaginated and contalned large central
nueleoll. They were located located in contact
with the basal lamina and their cytoplasmic
processes shared In formation of germinal
cysts and were extending between the sper-
matogonia (Fig. 1c).

The Spermatogenic cells were differentlated
into (our morphologically different groups.
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i.e., spermatogonia, spermatocytes, spermat-
ids, and spermatozoa.

The undifferentiated spermatogonia were a
single. large spherical cell (dlameter10.60 +
0.21 pm) with clear centrally located nucleus
(Fig. 1¢). They were not found inslde cyst and
mostly secn under connective tlssue capsule
close to Sertoll cells. They were mainly located
at the periphery of seminiferous lobules be-
slde eyst which contaln other sperniatogenic
eells.

‘The primary spermatogonia with a mean
dlameter 8.87 + 0.298 pm. found In pairs or
small groups. They had cytoplasm and a
large prominent nucleus. Occur inside cysts
(Fig. 1c).

The secondary spermatogonia were found
in groups and are cneloscd In a cysl. Their
mean diameteér of 5.23 £ 0.177 pm. The nucle-
us is spherical and central in location. The
nucleus occupied most of ccll and cytoplasm
was deeply stalned (Flg. 1d). In general the
spermatogonia are predominant during winter
seasonn.

The primary spermatocytes had a mean di-
ameter of 4.80 x+ 0.130 pm. Thelr nuelel were
spherical with deeply stalned ehromatin (Fig.
1d).

The secondary spermatocytes had a mean
diameter 4.07 + 0.135 pm. They were eharac-
terized by thelr large nuclei that were oecupy-
ing most of the cells. The nuclel that were
surrounded with thin dm of cytoplasm. They
were found In large nests extcnding into the
lobular lumen (Fig. le). Spermatocytes were
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predominant during auturmnn season.

The spermatids had a mean dlameter of
2.70 + 0.119 pm. They had a sparse cyto-
plasm with spherical dense Auclel (Ftg. 1d).
Some cysts of spermatids ruptured and the
spermatozoa released into the Jobular lumen.

The spermatozoa had a mean dlameter of
1.93 + 0.117 ym. They were present in the lu-
men of testicular lobules, and were character-
lzed by deeply stained rounded head with very
fine protoplasmilc tatl that was barely visible
under the light micraoscope. They eoncentrate
in the lumen of seminlferous lobules after
breaking through the cyst wall. They were en-
eourntered all over the year (Fig. 1d).

The interstitial cells (Leydig cells) were seen
either singly or In groups In the interlobular
space. There were polygonal In shape, with ill
-deilnite cell boundaries and centrally located
spherlcal nuclel (Fig. 16).

The Sertoli cells appeared to be hypertro-
phied and remain on the basement mem-
brane. The basal lamina open and works as
an efferent duct. That links systemn links the
seminlferous tubules to thc deferent duct (Fig.
la). That stored and releases the spermatozoa
Into eommon duct that leads to a genital pare.
There were not aceessory glands. or seminal
vesicle.

Ovarlan structure :

The ovaries were surrounded by a single
layer germinal epithellum. which ensphercs
a thick tuniea albuglnea whieh consisted
of a dense collagenous comnnective tissue

with smooth muscle cell and also contalned
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retieular filbers and few fine elastic fibers
(Fig. 2a). Five stages of ovarian [ollicles were
identified.

The chromatin-nucleolus stage had a very
minute polygonal oocytes distributed in the
ovary (diameter 31.17 + 1.42 pm). The nucle-
us was spherical the cytoplasm showed a
strongly basophillc zane around the nucleus.
One or two nucleoll scatter towards center of
the nueleus (Fig. 2b). A follicle layer in the
wall of young oocyte is nat distinguished.
These follicles were common In winter and au-
tumn seasons and less abundant during
spring and suminer seasons.

The perinucleolus stage had an ococytes
were polygonal in shape and Increase In size
(dlameter 126.93 + 4.66 pym). The cytoplasm
was aeldophille. The nucleus was spherical
and contained an average of B basophllic nu-
cleoll arranged peripherally of nuclear mem-
brane. The oocyte was surrounded by a sim-
ple layer of flattened squamous (diameter
1.47 3 0.133 pm). These follicles were com-
mon Inh winter and autumn seasons and less
abundant during spring and sumimer seasons
(Fig. 2c).

The eortlcal alveolar stage had an oocytes
were characterized by increasing of its size
(diameter 366.67 ¥ 11.57 pm) and thelr nucle-
ul whieh became slightly basophilie with in-
creased number of nucleoll but. still adjacent
to nuclear membrane. The ooplasm s baso-
philic and surrounded by a simple follicular
epithellum which was made up low cuboidal
cells {diameter 3.47 + 0.19 pm). Some minute
vacuoles are located towards the outwards of
cytoplasm (cortical alveoll) and appeared as
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large vacuoles around the nucleus (lipid vaeu-
ole). The zona radlate was firstly appeared be-
tween the follicular eells and oocytes (diame-
ter 1.27 + 0.12 pm), and was PAS positive
layer. The aoplasm was PAS nhegative. These
follicles were abundant during spring and
summer, but decreased during autumn and
rarely observed during winter Fig. 24d).

The vitellogenic stage had an oocyte in-
creased in size due to growth and accumula-
tton of yolk granules In inner part of cyto-
plasm (dlameter 538 + 20.34 pm). The oocyte
became Irregular In shape. The nucleus be-
came Irregular in shape and 20ona radiata
layer Increased {n thickness. The yolk gran-
ulcs intermingled with lipid vesicles. The nu-
cleus began to migrate to the animal pole. The
follicular cells were cuboidal epithellal cells.
The zona radiate beeame thicker (dlameter
1.47 + 0.133 pm). The follicular cell become
tall cubotdal (dlameter 5.20 + 0.174 pm).
These follleles were abundant during spring
and summer, bul decreased during autumn
and rarely observed during winter (Fig. 2e).

The tipe stage (mature stage) had an oo-
cyte was lrregular In shape, this coeyte s the
largest one (diameter 1346.93 + 29.83 pm).
The nueleus migrate into anlmal pole. The
yolk enlarge form yolk sphere and follicu-
lar cell becamme low cuboldal (dlameter 4 +
0.33 pmj. Their coplasm was charaeterized
by being full of large yolk globules. The
zona radlate showed Iits maximum thick-
ness (diameter 6 + 0.33 pum) and gave PAS
positive reacton. These f[ollicles were common
during spring season and few in summer but,
rarely observed during autumn and winter
(Fig. 260.
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DISCUSSION

The present study demonstrated that the
testls of Oreochramis nilotieus was covered by
tunica albuginea. hundreds of smooth muscle
cells and blood vessels, which send out septa
to the Inner part of the organ, forming lobes
that are fllled with semintferous lobules. The
seminiferous lobules are composed of cysts,
which are defined by cytoplasmatic projec-
tions of Sertoll cells. The spermatogenic cells
in each cyst are In a stage of development.
Similar findlnges were previously by Santos
et al. (20086} in Oligosarcus hepsetus.

The testleular lobules of Oreochromis ni-
loticus were surrounded by boundary cells.
These Nnding were consistend with Mar-
shall and Lofts (19%58) in Labeo fish,
Lofts and Marshall (1957) in Esox llsh and
Moser (1867) in S. Pauelspinis. On the other
hand the lobules of other specles were sur-
rounded by fusiform shaped myold cells as a
contractile element around the lobules Rosen-
blum et al. (1987) .in bullhead eatfish.
I.nebulosus). '

The present studies clarifled that the Indi-
vidual lobule contained many different germi-
nal cysts and each eyst had the same sper-
matogenic stage. The germinal cysts were
surrounded with the cytoplasmlic processes of
the Sertolf cells that shared with very thin eol-
lagen flbers {n the formation of the wall of
cysts. This resembled the results of Abraham
et al. (1980) in Adispar, Saad and Billard
(1967) in C.carpio, Arenas et al. (1995) in
G.affinis and Nakaghi et al. (2003) In C.
Macropomum.

The undifferentlated spermatogonia of the
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Oreochromis niloticus were the largest cells
and could be differentiated, into two type: pri-
mary spermatogonia and secondary spermat-
ogonia which were similar to each other but.
the secondary spermatogonia were smaller in
size. This result was supported by Gaber
{2000) in Bagrus species.

Apparently the males of Oreochromis nilot-
icus are able to reproduce at any time of the
year, because of the presence of spermatogo-
nia and spermatozoa {nslde the seminiferous
tubules all over the year. However. the repro-
duetive phase can be associated with the fe-
male ovarlan maturation period, aecording to
Santos et al. (1998).

The primary spermatoeytes were not the
largest germ cells but, they were smaller than
spermatogonia and slighly bigger than secon-
dary spermatocytes. These findings were siml-
lar to those of Rizkalla (1970) In C. Lazera.
Rosenblum et al. (1987) in [.nebulosus, Ua-
dou and Fishelson {1996) in eatfish, and
Oteme et al. (1996) in African elariid catfish
and Heterobranehus longifilis.

The secondary spermatocytes of the Ore-
ochromis nilotlcus were characterized by their
large dense nuclel that were oecupying most
of the cells and were surrounded with a thin
rim of ¢ytoplasm. Numerous mitotic divisions
were seen {n the primary spermatocytes. Both
types of spermatocytes were found through-
out the year, but they were abundant during
the spring, summer and autumn seasons with
inereased toward the spawning seasons.the
alorementloned flndinges were in agreement
with result of Nayyar and Sundararaj (1970)
in H. fossill, Rosenblum et al. (1987) in
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1.nebulosus and Gaber (2000) in
specles.

Bagrus

The spermatids of the Oreochromis niloti-
cus were smaller than the previous germ eells
and appeared as small cells of Indistinet out-
line with scanty cytoplasm and dense sphen-
cal nuclcl. This finding was supported by Ha-
dou and Fishelson (1805) in P. aristotells,
and Oteme et al. (1998) In H. lonifilis.

The spermatozoa of the Oreochromis niloti-
cus were the smallest germ cell and charac-
terized by deeply stalned rounded heads with
very fine They were
present in the (umen of the testieular lobules
without any arrangemcnt. These findings
were in harmony with those of Rosenblum et
al. (1987), Gaber (2000), Nakaghl et al.
(2003) and Rutalsire et al. (2003) in other
fish. On the contrary. James (1948) found
the spermatozoa of L.macrochirus in compact

protoplasmic talls.

IMasSSses.

The efferent duct system links the semint(-
erous tubules to the defercnt duct. A number
of authors agree that these efferent ducts are
formed by modifled Sertoli cells (Grier ot al.,
1880; Grier, 1981; Selman & Wallace,
1986).

The ovary of the Oreochromis niloticus was
covered by tunica albuginea which consisted
of dense collagenous connective tissue, elastic
fibers and network of reticular flbers. The
ovarian wall was supported with smooth mus-
cle cells. This result agreed with the resull of
Rizkalla (1970) In C. lazera. Yoakim (1971}
in S.shall, Khallaf et al. (1991) and Gaber
(2000) in B. bayad.
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The oocytes In the chromatin-nucleolus
stage were small with deeply basophlllc oo-
plasm and nuclei occupied the greater part of
thc follicle. This stage corresponds to the pre-
maturation perod of Zakl et al. (1988) in
Clarles gariepinus. Zaki and El-Gharabawy
(1091) in Mugll capito, Aseem (1992, 1098)
in Solea spectes. Thcy were found throughout
the year, but were common in the autumn
and winter and less abundant during spring
and summer.

The perinucleolus stage was eharacterized
by increase of size {n oocytes. The nucleoli in-
creased in number and were mostly located
toward the periphery of nuclear membrane.
During this stage. the wall of the oocyte is
ecomposed of one thin layer of flattened follicu-
lar cells. This result resembles that described
by Abdo (1998) In Dicentrachus labrax, El-
Gahary (19986] in O. niloticus, Zakl et al.
(1996) In Sliganus rivulatus, Moustafa and
El-Boray (1999) {n Rhabdosargus hoffara.

The cortical alveolar stage had less baso-
philic and frothy ocoplasm. they were found
throughout the year, but were common in the
autumn and winter and less abundant during
spring and summer. This result was consis-
tent with those of 1small (1802) in C.lazera
and Jirarach Srijunngam (2000) in Oreoch-
romis niloticus.

The vitellogenic folllcles cytoplasm became
acidophlilic duo to the deposition of vitelloge-
nin Into the oocytes whieh characterized by
the appearance of the yolk granules. These
granules appeared firstly at the periphery of
ooplasm then aggregated to ward the center of
the oocytes. This finding was similar to the
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result of Yoakim (1871} in S.schall and
Gaber (2000) in Bagrus specles. These vitel-
logenic follicles were decreased during au-
tumn but, abundant during spring and sum-
mer tn order to turn rapidly Into mature
folllcles.

The mature or ripe folliclcs characterized
by migration of thelr nuclei toward the animal
polc. with presence of large yolk globules.
This finding was similar to the result of Yoa-
kim (1971) in S.schall and Gaber (2000) in
Bagrus species.

Fig.1: testicular structure

a) General structure of testis of Nile tilapla
showlng tunica albuglnea (TA), seminiferous
lobulcs {curved arrow), septa (arrow), effer-
ent duct{ED) and defferent duct (DD). H&E
(X 10).

b) Testls of Nile tilapia showing basal lami-
na (BL), primary spermatogonia (PSG). sper-
matlde (SD) and spermatozoa (SZ). PAS
(X40). .

¢) Transverse sectlon of testis of Nile tilapla
showing undlfferentiated spermatogonia
(SG), primary spermatogonta (PSG) and Ser-
toli cells (arrow head). H&E(X 100).

d) Testis of Nile tlapla showing seminiferous
lobules contains undiffercntiated spermato-
gonla (SG), primary spermatogonia {PSG),
secondary spermatogonla (SSG),, spermato-
zoa (SZ) and leydlg cell (L). H&E(X 100).

e) Testis of Nile tilapla showing undifferentiat-
ed spermatogonia (SG), primary spermato-
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gonla (PSG). primary spermatocytes (PSC).
secondary spermatocytes(SSC), spermato-
zoa (SZ) and leydig cell (L). H&E(X 100].

f) Transverse section of tesds of Nile tilapla
showing seminiferous lobules contains un-
differentiated spermatogonia (artow head).
primary spermatogonia (PSG). secondary
spermatogonia (SSG). spermatozoa (SZ) and
leydtg cell (arrow). H&E(X 100).

Fig. 2 : ovafan structure

a) General structure of ovary showing, tunica
albuginea (TA), ovigerous lamellae (OL) con-
tains different stages of ovartan follicles
(OF).H&E(X4).

b) Ovary of Nile tilapla showing, chromatine-
nucleolus stage (CH). H&E(X100).

¢) avary of Nile tilaplia showing. perinucieolus
folliele (P) with follicular cell (arrow) . nucle-
us (N}. nucleolus {arrow head) and connec-
tive tissue septa (CT).H&E(X40).

d) Ovary of Nile tilapla showing, cortical-
alveolar follicle(C) with cortical alveolf (ar-
row head), lollicular cell (arrow), nucleus (N)
and appear zona radiata (curved arrow).
H&E(X100).

€) Ovary of Nile Hllapia showing, vitellogenic
stage (V] with cortical alveoll (arTow
head}, follicular cell (arrow), cortical alveoli
(arrow head) nucleus (N) and appear zona
radiata (curved arrow) and yolk (Y). H&E
(X100}.

f) Ovary of Nile tilapla showing, mature folli-
cle (M}, and yolk sphere (Y] and connective
tissue septa (CT).H&E(X40).
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Fig 1(a)
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Fig 2(a)
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