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RESUMO: For am observadas mudanças sazonais na estrutura e 
comportamento dos hormônios gonadotrOpicos pituitarios 
durante o ciclo reprodutivo anual de Channa punctatus. Os 
hormônios gonadotrôpicos demonstram mudanças morfológicas 
marcantes na forma da granulação, degranulaçào e 
vacuolisaçào com o ciclo sexual sugerindo sua tendência de 
armazenamento e 1iberaçào durante atividades gonadais.

ABSTRACT: Seasonal changes in the structure and behaviour of 
pituitary gonadotrops were observed during annual
reproductive cycle in Channa punctatus. The gonadotrops
display marked morphological changes in the form of
granulation, degranulation and vacuolisation with the sexual 
cycle suggesting its storing and releasing tendency during 
gonadal activities.

INTRODUCTION

Now it is well established fact that gonadal function 
in teleosts are maintained by gonadotropic hormone(s) of the 
pituitary gland In spite of wealth of literatures available 
on the pituitary gonadotrops in teleosts in relation to 
gonadal activities (review: by Ball and Baker, 1969;
Schreibman et al , 1973; Donaldson, 1973; Holmes and Ball
1974; Van Oordt and Ekengren, 1978; Van Oordt and Peute,
1983; Breton and Billard, 1984) information on tropical 
fishes in this regard is scanty (Khanna and Pant, 1969; 
Singh, 1970; Pant and Bisht, 1973, Bisht 1975; Haider 1976;
Srivastava, 1979 1983) Therefore, in the present study
seasonal changes in the pituitary gonadotrops were observed



during the annual reproductive cycle of a murrel, C-hsnna 
punctatus.

MATERIAL AND METHODS
Adult specimens of C-hanna punctatus were collected 

locally throughout the year The pituitary gland and gonads 
were dissected and fixed in aqueous Bouin's solution and 
were subjected to routine procedures for histological 
studies and for identification of sexual status. The 
pituitary were sectioned at 5-6 pm and stained with 
Heidenhain s Azan, PAS and AF and gonads with 
hematoxy1 in/eosin.

OBSERVATIONS
The marked seasonal changes were observed in the 

activity of gonadotrops of the proximal pars distalis in 
relation to the reproductive cycle (Fig. i and Table I) 
These changes corresponds to the five different phases of 
the gonadal cycle i.e. <i) Resting phase (Late November to 
December and early May); (ii) Preparatory phase (January to 
February and late May to June); (lii) Prespawning phase 
(March and July), (iv) Spawning phase (Early April and 
August to September) and (v) Post-spawning phase (Late April 
& October to early November)

i) Resting phase: The gonadotrops are less in number
with little cytoplasm. The cytoplasm contains fine 
granules stained poorly with PAS, AF and aniline 
blue. These cells exhibit minimum activity and 
nuclear size during this phase (Figs. 1, 2 and
Table I)
During this phase the ovary display large number 
of oogonia and non-yolky oocytes while tests are 
characterized by resting germ cells and 
spermatogonia. The GSI records its minimum value 
(Fig 1 )

ii) Preparatory phase: The gonadotrops exhibit a
gradual increase in the amount of their cytoplasm 
and nuclear size (Fig. 1) The cytoplasm gets more 
granulated and stained lightly with PAS, AF and 
aniline blue (Fig. 3 and Table I)
The ovary is characterized by appearance of yolk 
vesicles in the oocytes and testes exhibit advance



spermatogemc stages, i.e. spermatogonia, 
spermatocytes and sometime spermatids. During this 
phase the GSI records a gradual rise (Fig. 1)

iii) Prespawning phase: The gonadotrops exhibit maximum 
activity during this phase which is evident from 
the increase in their nuclear size (Fig. 1) and 
densely granulated cytoplasm stained darkly with 
PAS, AF and aniline blue. Occasionally, few 
vacuoles were also encountered in the cell (Fig. 4 
and Table I)
The ovary contains fully mature yolky oocytes 
during this phase and the tests are characterized 
by all spermatogonic stages including scattered 
spermatozoa in the lumen of the lobules. The GSI
records its maximum value (Fig. 1)

iv) Spawning phase: The gonadotrops show marked degree
of hypertrophy and preponderance over the other 
cell types. Their cytoplasm gets densely
granulated and are intensively stained with PAS, 
AF and aniline blue. Most of the cells showing 
beginning of degranu1ation and vacuolisation. A 
few desmtegrating cells were also encountered. 
There is a gradual decrease in their nuclear size 
(Figs. i, 5 and Table I)
The ovary is packed with mature oocytes. Few
discharged follicles are also encountered among 
mature oocytes indicating beginning of spawning 
act. The tests also display either empty lumina or 
lumina with spermatids/spermatozoa. The GSI
records a fall (Fig. 1)

v) Post spawning phase: The gonadotrops show mostly
degranulated cells. Most of them showing nuclei
naked or with scanty cytoplasm stained feebly with 
PAS, AF and aniline blue. There is a further
decrease in the nuclear size of gonadotropic cells
(Figs. i, 6, 7 and Table I)
During this phase gonads are in spent condition.
Ovary display large number of immature and atretic 
oocytes in the process of resorption. Likewise
tests exhibit empty lumina or lumina with relic 
masses of spermatozoa. The GSI records a further 
dec line (Fig. 1)



DISCUSSION
Ball and Baker (1969) stated that "any pars distalis

basophils that are quiescent or absent before sexual
activity, and which show pronounced secretory changes in 
correlation with the gonadal cycle are gonadotrops" They
are typical mucoid cells containing granules that react 
strongly in PAS procedure and are assumed to contain 
glycoproteins. Earlier light microscopic and electron
microscopic studies have also revealed the seasonal activity 
of gonadotrops in relation to the sexual cycle in teleosts.
(Ball and Baker, 1969; Khanna and Pant, 1969; Singh, 1970;
Pant and Bisht, 1973; Schreibman et al , 1973; Homes and
Ball 1974; Bisht, 1975; Haider, 1978; Chiba et aJ., 1978; 
Srivastava 1979, 1983; van Oordt and Peute, 1983;
Munkittrick and Leatherland 1984; Kaneko et al., 1986a, b) 
The result of the present study also confirm that the PAS-
positive cyanophil cells which are concentrated in the 
ventral region of the PPD display marked seasonal changes in 
their structure and behaviour in relation to the
reproductive cycle. During the resting phase, the 
gonadotrops exhibit weak staining affinity for PAS, AF and 
aniline blue on account of the poor concentration of
g 1ycoproteinaceous contents in them suggesting that resting 
phase in C. punc tatus is not influenced by gonadotropic 
hormones as also reported in other teleosts (Khoo, 1979) 
With the onset of gonadal maturation the activity of 
gonadotrops starts increasing and finally during prespawning 
and spawning phases their activity is at its maximum. The 
maximal activity of gonadotrops is assessed by their
synthetic and secretory activities, i.e. heavy accumulation 
of glycoproteinaceous granules in the cytoplasm which 
results hypertrophy in these cells and marked secretory 
changes in the form of degranulation and vacuo 1isation. 
Lindahl (1980) suggested that gonadotrops with numerous 
secretory granules represent a storing phase, probably with 
a low release rate and that degranulation and vacuolisation 
of the gonadotrops reflect a high level of hormone release. 
In the case of C. punctatus also storing and releasing 
tendency of gonadotrops correspond to the prespawning and 
spawning phases of gonadal activity- It is also reported
that gonadal maturation is a gonadotropin mediated event
which further supports the above observations (Wallace and 
Selman, 1978, 1980; Singh and Singh, 1984) During post­
spawning phase the activity of gonadotrops is at its minimum 
which is evident by heavy vacuolisation of their cytoplasm 
on account of the discharge of their secretory granules 
resulting weak staining of these cells to various dyes.



Further exhaustive condition of gonadotrops suggests that 
regressed gonads are formed as consequence of the withdrawl 
of gonadotropic hormone from the pituitary as also suggested 
in other teleosts (Raja 1akashmi, 1966; Srivastava, 1983)

ACKNOWLEDGEMENT
The authors are thankful to I.C.A.R., New Delhi for 

financial assistance.

REFERENCES
BALL, J.N. & B.I BAKER. 1969. The pituitary gland: Anatomy 

and Histophysiology. In Fish Physiology. Hoar, W. S. &
D.J Randall eds. Vol II, pp. 1-110 Academic Press, New 
York, London

BISHT, J.S. 1975. Cyclic changes in the pituitary gland in 
correlation with the testicular cycle in a hillstream 
teleost Schizothorax richardsonii (Gray and Hard) 
Acta. anat. 922:443-453 

BRETON, B. & R. BILLARD. 1984. The endocrinology of teleosts 
reproduction: an approach to the control of fish
reproduction Arch. Fisch. Miss. 35:55-74.

CHIBA A., Y HONMA & W.J.R. LANZING. 1978. Effect of 
methal1ibure on the hypophysis and gonadal development 
of the cychlid fish Tilapia mossambica Jap. J. 
Ichthyol 25:107-114 

DONALDSON, E. M . 1973. Reproductive endocrinology of fishes.
Amer- Zool 13:909-927 

HAIDER, S. 1978. Experimental and seasonal changes in the 
pituitary of the teleost Heteropneustes fossil is 
(Bloch) Endokrinologie, 72:9-16 

HOLMES, R.L. & J.N. BALL. 1974. The pituitary gland a 
comparative account. Cambridge University press, 
Eng 1 and

KANEKO, T , K. AIDA & I HANYU. 1986 a. U1tra—structural 
changes in the pituitary gonadotropes during the annual 
reproductive cycle of the female chichibu-goby 
Tridentiger obscurus. Cell Tissue Res. 246:137-144 

KANEKO, T , K. AIDA & I HANYU. 1986 b. Changes in ovarian 
activity and fine structure of pituitary gonadotropes 
during spawning cycle of the chichibu-goby Tridentiger 
obscururs. Bull Jap. Soc. Sei Fish. 52(11):1923-1928



KHANNA, S.S. & M.C. PANT 1969 Cyclic changes in the 
pituitary gland of Glyptothorax pectinopterus 
(McClelland) in correlation with its reproductive 
cycle. Acta anat. 72:148-157 

KHOO, K .H . 1979 -The histochemistry and endocrine control of
vitello genesis in goldfish ovaries Can. J. Zool 
57:617-626

LINDAHL, Κ. 1980. The gonadotropic cells in parr, precocious 
parr male and smolt of the Atlantic salmon, Salmo 
salar- An immunocytological, light and electron 
microscopic study. Acta Zool Stockh. 61:117-125 

MUNKITTRICK, K.R. «, J.F LEATHERLAND. 1984. Seasonal changes 
in the pituitary gonad axis of feral goldfish, 
Carassius auratus L., from Ontario, Canada. J. Fish. 
Biol 24:75-90

PANT, fi.C. & BISHT J.S. 1973. Cyclic changes in the 
pituitary gland of Glyptothorax pec tinopterus (Me 
Clelland) in correlation with its male reproductive 
cycle Anat Anr. 133:51-58 

RAJALAKSHMI M. 1966. Atresia of oocytes and ruptured 
follicles in Gobius giuris (Hamilton Buchana) Gen. 
Comp. Endocrinol 6:378-385 

SCHREIBMAN, M.P- J.F LEATHERLAND & B .A . MCKEOWN. 1973. 
Functional morphology of the teleost pituitary gland. 
Am. Zool 13:719-742 

SINGH, T.P- 1970. Seasonal variations in the cyanophils and 
gonadotropic potency of the pituitary gland in relation 
to gonadal activity in the catfish, fiystur vittatus 
(Bloch) Endokrinologie, 56:292-303 

SINGH, I.J & T.P SINGH. 1984. Changes in gonadotrophin,
lipid and cholesterol levels during annual reproductive
cycle in the freshwater teleost Cirrhinus mrigala
(Ham.) Annales d Endocrinol ogie (Pans) 45:131-136 

SRIVASTAVA, S.J 1979 Seasonal variations in the cyanophils 
of the pituitary gland in correlation with reproductive 
cycle of Channa striatus (Bloch) Z mikrosk anat.
Forsch. Leipzig 93:925-930 

SRIVASTAVA, S.J 1983. Cyclic changes in the cyanophils of 
the pituitary gland of Channa marulius (Ham.) in 
correlation with its reproductive cycle. Arch. Ital 
Anat. e Embnol 88 ( 2 ) : 1 57-164 

VAN00RDT, P.G.W.J & B. EKENGREN. 1978. The gonadotropic 
cell in the pituitary of teleosts and the control 
regulation of its activity. In Comparative
Endocrinology- Gaillard, P.J & H.H. Boer eds. pp. 353- 
356. E 1sevier/North-Hol1 and Biomedical Press, Amsterdam



VAN QORDT P.G.W.J & J PEUTE 1983. The cellular origin of 
pituitary gonadotropins in teleosts. In Fish physiology 
Hoar, W.S., D.J Randall & E.M. Donaldson eds. Vol IX, 
A. pp. 137-186. Academic Press, New York, London. 

WALLACE, R .A . & K . SELMAN. 1978. Oogenesis in Fundulus
heteroc1itus. I Preliminary observations on
oocytematuratic Develop. Biol 62:354-369 

WALLACE, R.A. & K. SELMAN. 1980. Oogenesis in Fundulus
heteroc1itus. II The transition from vite11ogenesis 
into maturation. Gen. Comp. Endocrinol 42:345-354

FIG.i

Fig. 1 Seasonal changes in the nuclear size of
gonadotrophs (pm) and GSI of male and female <.henna 
punctatus



Channa punctatus: photomicrographs of pituitary
gonadotrophs

Fig. 2 Showing poor cytoplasmic granulation during
resting phase. Azan x 1000 

Fig. 3 Showing an increase in cytoplasmic granulation
during preparatory phase. PAS x 1000 

Fig. 4 Showing heavy cytoplasmic granulation during
prespawning phase with few vacuoles indicated by 
arrows PAS x 1000 

Fig 5 Showing beginning of vacuolisation indicated by
arrows during spawning phase. PAS * 1000 

Fig 6 Showing heavy vacuolisation indicated by arrows
during postspawning phase AF x 1000 

Fig 7 Showing sieve-like appearance pycnotic nuclei
during postspawning phase. Azan x 1000
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