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RESUMO - No peixe de 4&gua doce da India, Channa striatus
(Bloch), sete tipos de células germinativas foram reconheci-
das durante o processo de espermiogénese:”l. células germina
tivas em repouso, 2 espermatogdnias primarias, 3. espermato
gbnias secundarias, 4. espermatdécitos primarios, 5. esperma-
tdcitos secundarios, 6. espermdtides e 7 espermatozodides.Os
espermatozéides nunca formam nuvens densas nos loébulos testi®
culares. Eles aparecem finamente espalhados através de todo
o0 periodo reprodutivo.

ABSTRACT - In the Indian freshwater large murrel, Channa
striatus (Bloch), seven types of germ cells have been re -
cognized during the process of spermatogenesis viz: 1. res -
ting germ cells, 2 primary spermatogonia, 3. secondary sper
matogonia, U. primary spermatocytes, 5. secondary spermatoc”
tes, 6. spermatids, and 7 spermatozoa. The spermatozoa ne -
ver form a dense cloud in the testicular lobules. They are
thinly scattered throughout the spawning period.

INTRODUCTION

There are now good accounts on the testicular structu-
re of fishes and exellent reviews have appeared on the sub -
ject from time to time (Hoar, 1957, 1969; Dodd, 1960; Lofts,
1968; de Vlaming, 1974) In spite of these citations, infor-
mations on the cytological changes during the process of
spermatogenesis in Indian freshwater fishes are still mea
gre. In the present study, spermatogenesis is described in a
freshwater large murrel, Channa striatus with special emphe-
sis on the cytological changes occuring in the germ cells at
light microscopic level.
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Germ cells in the testis of Channa striatus. Fig. 1. Showing
seminiferous lobules. H/E. X 200. Fig. 2. Showing islet of
interstitial cells. H/E. X 1000. Fig. 3. Showing resting
germ cells. H/E. X 1000. Fig. 4. Showing primary spermatogo-
nia. H/E. X 1000. Fig. 5. Showing secondary spermatogonia
H/E. X 630. Fig. 6. Showing primary spermatocytes. H/E. X
1000. Fig. 7. Showing secondary spermatocytes. H/E. X 1000
Fig. 8. Showing spermatids in the lobule lumen. H/E. 1000
Fig. 9. Showing spermatozoa in the lobule lumen. H/E. 1000
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MATERIAL AND METHODS

Testes of adult Channa striatus were fixed throughout
the year in Bouin’s solution. After routine embedding in pa-
raffin wax, sections were cut at 4-5 /im and stained with he-
matoxylin/eosin (H/E) The testes of each month were studied
for the cytological details of germ cells. The germ cells si
ze were measured in each month by the aid of ocular microme-
ter and their average values were calculated.

OBSERVATIONS

The general histology and cyclic changes in the testes
of Channa striatus have been described elsewhere (Swarup and
Srivastava, 1978). The testis of Channa striatus displays ty"
pical organization of seminiferous lobules of connective tif
sue fibres (Fig. 1) consisting of spermatogenic cysts. Each
cyst is an autonomous unit with germ cells in the same stage
of maturity. The early stage - germ cells lie close to the
peripheral region of the seminiferous lobules where as cells
at advance stages are placed centrally. Several successive
divisions occur until the spermatozoa are formed. In between
the seminiferous lobules islets of interstitial cells can be
clearly deflected (Fig. 2). The nuclei of interstitial cells
possess one or two nucleoli, a little amount of cytoplasm
with ill defined cell boundary and show comparatively strong
affinity to hematoxylin.

On the basis of size, nuclear and cytoplasmic events ;
seven types of germ cells have been identified during the
process of spermatogenesis (Tables 1 and 11):

1. Resting germ cells: They are largest cells measuring 12.8
~im in diameter. The cell possesses large round nucleus su -
rounded by relatively large cytoplasmic mass. The cytoplasm
is clear and cell membrane is usually distinct though faint.
The nucleus contains eccentrically placed nucleolus and seve
ral chromatin threads stained with hematoxylin (Fig. 3) The
chromatin threads of the nucleus are seen radiating from the
nucleolus. Resting germ cells occur in small numbers through
out the year, but are more prominent during the resting and
post-spawning periods.

2. Primary spermatogonia: They are smaller than resting germ
cells and measure 6.4 ;um in diameter. Their cell boundaries
are indistinct and cytoplasm is hyaline, surounding a dis
tinct nucleus which contains sparse chromatin materials and
eccentrically palced two or three nucleoli stained deeply
with hematoxylin (Fig. 4)

3. Secondary spermatogonia: They are comparatively smaller
than primary spermatogonia and measure 3.2 ~um in diameter

Their cell boundaries are distinct and cytoplasmic area is
thin and hyaline (Fig. 5) Nuclei are well marked and con -
tain centrally placed prominent nucleolus stained deeply

with hematoxylin.
4. Primary spermatocytes: The next spermatogenetic stage 1is
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Table 1 - Intensity of germ cells in the testicular [lobules

during annual reproductive cycle in C. striatus.

RGC SG1 SG2 SC1 SC2 ST SP

Relaxation and
rehabilitation +++ +++ + - _ _ _
phase

Early maturation

+ ++ +++ - _ _ _
phase
Advanced maturation + + . ot . B _
phase
Pre-spawning phase + + + ++ ++ ++ +
Spawning phase + + + + + ++ ++
Post-spawning phase ++ ++ + + + + +
+ Present, - Absent

RGC - Resting germ cells, SGN - Primary spermatogonia, SG2 -
Secondary spermatogonia, SCl1 - Primary spermatocytes, SC2 -
Secondary spermatocytes, ST - Spermatids; SP - spermatozoa

206 M.P.J. Alvarez

ZWEREVA, J .A. 1976. A new species of Aetideopsis Sars (Cope-
poda, Calanoida) from Aniva Bay (Okhostsk Sea) Issled.
Fauny Morei, Moskwa, 20(28):6-8
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the primary spermatocyte. They arise by repeated mitotic di-
vision from secondary spermatogonia. This involves polarisa-
tion of chromatin materials into one pole within the nucleus

and the remaining parts of the chromosomes extend towards
the centre of the nuclei forming a bouquete. This stage is
called synzesis stage. Their nuclear membranes are indis -

tinct and deeply stained chromosome materials occupy the en-
tire cell (Fig. 6) At this stage they measure 2.8 ~jm in dia
meter.

5. Secondary spermatocytes : They are formed by the first ma-
turation division of primary spermatocytes. They are smaller
in size. At this stage the nuclear wall becomes very dis
tinct and possesses deeply stained thick clump of chromatin
materials giving crystalline appearance. They measure 2.7 “tm
in diameter (Fig. 7). Secondary spermatocytes are of short
duration and soon they divide to form spermatids.

6. Spermatids : They are formed by second maturation division
and measuring 1.6 “m in diameter. They are characterised by
the presence of uniformly condensed chromatin materials dee-
ply stained with hematoxylin. At this stage cyst wall bursts
librating the content in the lumen of the lobules.

7- Spermatozoa: Spermatids undergo the final transformation

into motile spermatozoa. They are the smallest among the
germ cells measuring 0.8 ;um in diameter. They possess a dis-
tinct rounded head stained deeply with hematoxylin and a

tail stained with eosin. At this stage chromatin materials
are not visible.

DISCUSSION

Studies of spermatogenesis on light microscopic level
in fishes have been well described by many workers (Turner |,
1919; Craig-Bennett, 1931; Matthews, 1939; Cooper, 1952; Ah-
san, 1966; Hiroi and Yamamoto, 1968, 1970; Hyder, 1969; Swa-
rup and Srivastava, 1978, 1979) In Channa striatus during
the process of spermatogenesis a progressive cytological chan
ges occur followed by a gradual decrease in the size of sper
matogonial cells. The gradual reduction in the size is car-
ried upto spermatid formation which metamorphose into sper-
matozoa by reduction in its nuclear size and production of a
vibratile tail. Seven types of germ cells have been identi -
fied in the process of maturation. The resting germ cell is
characterised by its large size and distinct cytoplasmic and
nuclear materials. They are more in number at the periphery
of the testicular lobules. The resting germ cells divide to
form primary and secondary spermatogonia. These stages of
germ cells are characterised by a gradual decrease in their
size and showing prochromosomal and leptotene stages of sper
matogonia. The next stage is primary spermatocytes which paf
ses through various stages of division and finally reduces
in size. They are characterised by the formation of synzesis
knot. The primary spermatocytes undergo first maturation di-
vision to give rise to the reduced number of chromosomes of
the secondary spermatocytes. Secondary spermatocytes is a
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comparatively transient phase in the spermatogenetic cycle.
Several other workers also agreed with this view (Foley ,
1926 ; Vaupel, 1929 , Bullough, 1939 ; Weisel, 1943; Ahsan ,
1966)- The spermatids are formed by the second maturation di
vision of secondary spermatocytes which finally transform in
to motile spermatozoa. At the spermatid stage the cyst wall
break open to release them into lobule lumen. Similar obser-
vations have been made by other workers (Graig-Bennett ,1931;
Bullough, 1939; Ahsan, 1966; Hyder, 1969; Swarup and Srivas-
tava, 1978, 1979)

According to Hoar (1969) * Spermatozoa are formed from
the sperm mother cells or spermatogonia through a series of
cytological stages collectively reffered to as "Spermatogenf
sis" This process involves a proliferation of spermatogonia
through repeated mitotic divisions and growth to form prima-
ry spermatocytes; these then undergo reduction division to
form secondary spermatocytes; the division of secondary sper
matocytes produces the spermatids which then metamorphose in
to the motile and potentially functional gametes - spermato-
zoa, spermia or sperm® In Channa striatus spermatogenesis
involves two types of multiplication processes: 1) Mitotic
phase - this is very slow and the nuclear division is mito -
tic upto primary spermatocyte, and 2) Meiotic phase - this
is rapid and of short duration in which secondary spermatoc”
tes and spermatids are formed which finally transform into
spermatozoa. Similar situations have been reported by other
workers (Boullough, 1939; Harrington, 1957; Ahsan, 1966).

Like other teleosts, the lobules of the testis of Chan
na striatus are never found packed with spermatozoa. They
are thinly scattered in the testicular lobules throughout
the spawning period. It seems that they pass regularly into
the sperm duct immediately after their formation and are fi-
nally discharged.

After spermiation, new spermatogenetic stages start
forming. At this stage the lobules are empty except for
thin remenents of spermatozoa. Spermatogenesis is reinitia -
ted shortly after spermiation and new cysts of early germ

cells begin to appear.
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