NOTES

Induced Breeding of Indian Carps using Des G

ly' [D-Alaf]

LHRH Ethylamide

Induction of spawning in Indian cultivated
carps by injection of crude pitutary gland
extract (hypophysation) is a widely practised
method to obtain fish seed as these fishes
do not breed naturally in fish ponds (Jhingran,
1975). One of the main limitations of this
method is the non-availability of pituitary
gland material of reliable potency and hence
the need for an alternative synthetic hormone
or chemical has been ofien emphasized
(Chaudhuri, 1976; Harvey & Hoar, 1979).
The isolation, purification and characteri-
zation of the mammalian hypothalamic
neurohormone, luternizing hormone relea-
sing hormone (LHRH) and the subsequent
chemical synthesis of LHRH (Matsuo et al.,
1971) and superactive analogues of LHRH
gave a new tool for the control of reprodu-
ction in fishes. Thus LHRH was found to
induce ovulation in the ayu (Hirose & Ishida,
1974) and gold fish (Lam ez al., 1975) but
ineffective in others like Labeo rohita (Bhow-
mick et al., 1979). Extensive studies using
LHRH and superactive analogues of LHRH
mainly in the salmonid and cyprinid species
in Canada and China showed wide variations
in the effect according to species, dosage,
route of administration etc. (Donaldson &
Hunter, 1983; Harvey & Hoar, 1979; Lam,
1982; Peter, 1982).

The present study was conducted at the
Fish Breeding Station, Malampuzha, North
Kerala during June-July, 1984. Des Gly'?
[D-Ala®] LHRH ethylamide (LHRH-A),
a synthetic superactive nonapeptide analogue
of LHRH (Arimura et al., 1974). supplied
by Sigma Chemical Co. was tested for its
efficacy in two species Cirrhinus mrigala
(Ham) and Labeo fimbriatus (Bl.). Standard
procedure recommended for the induced
breeding of Indian major carps (Chondar,
1980) was followed replacing the carp pitui-
tary extract with LHRH-A. LHRH -A
was dissolved in 0.69% NaCl and the total
volume injected varied from 0.1 to 0.6 ml.
In the females, the first injection was given
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at 17.00 h and the second injection 8 h later.
Males were given single injection at the time
of second injection to the females. C. mrigala
were injected intramuscularly in the caudal
peduncle while L. fimbriatus were given intra-
peritoneal (i.p.) injection at the base of the
pectoral fin. Other details of dose and
experimental conditions are given in the
Tablel. <Comparison was made with control
fishes injected with carp pituitary extract
intramuscularly according to standard pro-
cedure (Chondar, 1980), carried out as a
part of the large scale induced breeding pro-
gramme at the Malampuzha Station. Total
dose of pituitary injected in female C. mrigala
and L. fimbriatus were 9 and 24 mg/kg
body weight respectively. Males received
I/3rd of the respective doses.

Results of LHRH-A administration are
given in the Table 2. Complete spawning
and 709 fertilization were obtained for
pituitary injected group also. However the
delay in spawning was 6 h more for the
LHRH-A injected fish than control. Exten-
ded delay in spawning after the second
injection has been usually attributed to
insufficient dose/potency of pituitary or
improper gonadal condition of the breeders
and in such cases a third injection is recom-
mended (Chondar, 1980). It is possible
that the effect of LHRH-A on gonads is
delayed as it acts through the release of
endogenous gonadotrophins from the pitui-
tary glands of the breeders, and not directly
on the gonads as in the case of pituitary gland
extract. But LHRH-A induced spawning
simulates the natural neuroendocrine pheno-
menon controlling breeding more closely
than hypophysation.

In L. fimbriatus the spawning occurred
6 h after second injection in both LHRH-A
injected and control groups. This reduction
in the time for spawning in LHRH-A inje-
cted L. fimbriatus compared to C. mrigala
may be attributed to the higher dose adminis-
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Table 1. Details of induced breeding experiments with LHRH-A

Species No. Sex Weight Dose of LHRH-A  Asses- Climate, Result
kg (rg/kgbody weight) sment water
First Second of gonadal tem-
injection iunjection state perature
Cirrhinus 1 Female 1.00 20 60 Distended  Windy, Complete
mrigala 2 ’ 0.75 soft drizzling spawning,
(Ham) abdomen 12 h after
3 Male 0.75 40 Milt 26°C second
4 ” 0.75 00zing injection
5 " 0.40 on pressure in all.
: 759 ferti-
lization
Labeo L Female 1.15 20 80 Distended Windy, Complete
fimbriatus 2 » 0.20 soft with no spawning,
(BL) abdomen rains, 6h after
27°C second
injection
except in
number 2.
959, ferti-
lization
3 Male  0.50 80 Milt
oozing
4 . 0.50 on pressure
5 ’ 0.50

tered and also to the fact that substances
are absorbed quickly from the peritoneal
cavity. It has also been reported (Harvey &
Hoar, 1979) that administration of LHRH-A
through the i.p. route considerably reduced
the quantity of LHRH-A required for indu-
ction of spawning. The lack of response
in no.2 L. fimbriatus (Table 1) may be due
to stunted growth and improper gonadal
condition as in the pituitary injected sets
also, all the female L. fimbriatus weighing
less than 400 g failed to spawn. 769 ferti-
lization was obtained in pituitary injected
set. Comparing the present results of
LHRH-A administration with that of Chinese
carps (Peter, 1982), C. mrigala and L. fim-
briatus required less quantity of LHRH-A
than black carp (upto 200 ¢ g/kg body weight)
but more than silver carp (2 to 20 pg/kg
body weight). Extensive studies on Chinese
carps also showed variations in the total
effective dose according to short or long
time interval (3 to 10 h) between first and
second injection and low or high water tem-
perature (Peter, 1982). The present study

clearly shows that LHRH-A is a promising
substitute for the pituitary gland extract
currently used, though further studies are
required to standardise the dose and method
of adminstration in the various cultivable
species of India.

Thanks are due to Sigma Chemicals Co., Missouri,
U.S.A. for the gift of LHRH-A. Help and co-
operation of the staff of the Department of Fisheries,
Malampuzha; M/s K.M. Sasidharan, T. Sidharthan,
K. Surendran, K.B. Shaji and J.A. Joseph are grate-
fully acknowledged. The first author thanks Prof.
P. Rabindranath and Prof. P. M. Mathew for encou-
ragement.

References

Arimura, A., Vilchez-Martinez, J. A., Coy,
D. H., Coy, E. J., Hirotsu, Y. & Schally,
A. V. (1974) Endocrinology, 95, 1174

Bhowmick, R. M., Kotwal, G. V., Jana,
R. K. & Gupta, S. D. (1979 Proc.
Symp. Inland Aquaculture, Barrackpore,
Abstract 10

FISHERY TECHNOLOGY



INDUCED BREEDING OF INDIAN CARPS

Chaudhuri, H.
Can. 33, 922

(1976) J. Fish. Res. Bd

Chonder, S. L. (1980) Hypophysation of
Indian Major Carps, 2nd edn., Sathish
Book Enterprises, Agra

Donaldson, E. M. & Hunter, G. A. (1983)
in Fish Physiology (Hoar, W. S. & Ran-
dall, D. J., Eds.) Vol. 98, p. 351 Acade-
mic Press, New York

Jhingran, V. G. (1975) Fish and Fisheries
of India, 1st edn., Hindistan Publishing
House, New Delhi

Harvey, B. J. & Hoar, W. S. (1979) The
Theory and Practice of Induced Breeding.
Int. Dev. Res. Centre, Ottawa

College of Fisheries,
Kerala Agricultural University,
Panangad, Cochin - 682 506

Vol. 26, 1989

69

Hirose, K. & Ishida, R. (1974) Bull. Jap.
Soc. Fish. 40, 1235

Lam, T. J. (1982) Can. J. Fish. Aqust.
Sci. 39, 111

Lam, T.J., Pandey, S. & Hoar, W.S. (1975)
Can. J. Zool. 53, 1189

Matsuo, H., Arimura, A., Nair, RM.G. &
Schally, A. V. (1971) Biochem. Bio-
phys. Res. Commun. 45, 822

Peter, R. E. (1982) in Reproductive Phy-
siology of Fish (Richter, C.J.J. & Goos,
H. J. Th., Eds.) p. 30, Pudoc, Wagenin-
gen

T. M. JOSE,

M. V. MOHAN
AND

M. J. SEBASTIAN



