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. Introduction !

INTRODUCTION

There is increased demand for searching to obtain a cheap protein
of animal origin for human consumption. Fish and fish products are
considered one of the most important food stuffs as they are the cheapest
source of high quality animal protein as well as its richness in calcium,
phosphorous, iocdine and vitamins.

Catfish (Karmout) is one of the most important economic fish
species in our country due to its highest growth rate (Legendre, 1983). It
is also highly resistant to adverse conditions and its performances in
monoculture are very economic (Dia et al., 1986).

Catfish of the genus Clarias are well represented in Africa, Syria
and Southeastern Asia. About 32 species are known in Africa in this
‘genus (Boulenger, 1907). Clarias lazera and Clarias anguillaris are the
most common species in land water fishes found in Egypt. Clarias lazera
is one of the endogenous fish species in the Nile river. It is common in
the Nasser lake and all Nile branches, streams and irrigation canals as
well as. the brackish coastal Delta lakes, Manzalah, Burullus , Idku and
Maryut (Dowider et al.,1985).

Among the most significant advancement in the field of
aquaculture during recent years is the development of techniques to

induce reproduction in fish (Staff., 7983). Successful induced breeding ot
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fish using different substances with direct or indirect gonadotropic action
has been reported for several species (Lam., 1982).

Induced breeding in African catfish (Clarias lazera ) by
supplementing gonadotrophin hormone (GTH) exogenously in the form
of crude pituitary extract is a common practice (Eding et al .,1982).

Induced ovulation followed by artificial fertilizétion is generally
used in different fish species which can undergo natural spawning in
captivity to achieve a greater control over fry production (Legendre,
.1986)

The aim of the present work is: -

1-To study the effect of some hormones on oocyte maturation in

vitro.

2-To achieve a greater control on fry production by mean of

artificial fertilization in vitro .
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REVIEW OF LITERATURE

The fresh water catfish (Clarias lazera) is one of the common
fish species in Egypt. It is an economic fish due to its high growth
rate even in adverse environment. The breeding season of Clarias
lazera in Egypt extends from April to October with maximum
activity during June (Dowider et al., 1985).

Development and structure of the testis: -

In most teleosts, the testes are paired and elongated and are
suspended from the dorsal body wall by mesorchia. A system of
internal efferent ducts is usually present. The efferent ducts are
short in acinar testis as in Poecelia reticularis (Pandy, 1969), while
they ramify extensively in tubular testes as in Fundulus heteroclitus
(Mathews, 1938) and in Selbastodes paucispinis (Moser, 1967).

The testis consists of a number of seminiferous lobules that
may be intricately branched in Eucalia inconstyans (Ruby and
McMtillan, 1975). In teleosts, the testis unit is the lobule and there
is no permanent germinal epithelium, merely isolated nests of
primary spermatogonia are present. These are associated with cells
similar to Sertoli cells (Starley et al, 1965) The interlobular
spaces are occupied by blood vessels, nerve fibers ,fibroblasts,

collagen and elastic fibers and smooth muscle fibers may be
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present, which presumbly are involved in the dehiscence of the
lobules to release mature sperm (Gresik, ! 973).

Interstitial cells, similar to Leydig cells, in the teleosts testis
have been described in Oryzias-latipes (Gresik, 1973), Carrassius
auratus (Yamazaki and Donaldson, 1968), Fundulus heterclitus
(Bara, 1969} and in Tilapia species (Hyder and Kirschner , 1969).

Marshall and Lofts (1956) were the first to describe another
type of glandular cells forming the walls of mature lobules in pike
( Esox lucius ) testis, These cells were shown to contain cholesterol
—positive lipid and considered as a homologous to Leydig type
interstitial cells, which are not found. Similar cells have now been
identified in a number of teleosts species, including Covesuis

rlumleus {Ahsan, 1966).

Periodicity of testitcular development.

Bruton (1979) have studied the annual reproductive cycle in
the African catfish which can be divided into three periods, i.e. the
breeding period, the resting period and a period of full
gametogenesis.

During the resting period (from September to March), the
mean gonadosomatic index (GSI) (gonad weight in gm X 100/

body weight in gm) is low and the testes contain small
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seminiferous tubules with primary spermatogonia and clusters of
old sperm cells.

During the period of full spermatogenesis (in April), the
mean GSI is significantly higher than in resting period, the
seminiferous tubules  were swollen and contain cysts with
secondary spermatogonia, spermatocytes and spermatids. The
lumen of some tubules containing a few spermatids and ripe sperm
cells (Van Oordt et al., 1987).

The breeding period (from May to August), the mean GSI
didn’t differ significantly from those in the period of full
spermatogenesis. Seminiferous tubules predominately contained
cysts with spermatocytes and spermatids. Their lumen were filled
with spermatids and ripe cells (Resink et al w1987 a;b)

Development and structure of the ovary :-

The teleost ovary ,unlike that of the other vertebrates, the
gonads primordium in these fishes appears to represent the cortical
component in other vertebrates and the oviducts are the
prolongation of the ovarian wall which open either into a cloaca or
separately , to the outside. In some species, the ovary is a closed
sac communicating only with its duct. In others, the follicles are
exposed to the body cavity, ducts being present only as shorn

funnels. In the former, the eggs are ovulated into the ovarian
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cavity, whereas in the latter they are shed into the body cavity.
Teleost ovaries show stricking differences in gross morphology
between species, and even within the species, they are different at ‘
different time of the year since most of them are seasonally
breeders (Gokhale, 1957; Polder, 1961).

Teleost ovaries in early development consists of stroma and
oogonia , the latter undergoing periodic mitosis in the most
sexually mature adult (Franchi et al.,1962). Mitotic division of the
oogonia in cyclic breeder teleost are characteristic of immediate
post spawning period. Many trapical species breed continuously in
a series of short cycles and undergoing periodic waves of oogonial
mitosis  (Hickling, 1936) The cyclical nature of oogonial
proliferation was inhibited in hypophysectomized fishes (Hoar,
1969; Donaldson, 1973; De Viaming, 1974 and Tokarz, 1978).

The Catfish have one pair of ovaries, which are situated, in
the dorsal region of the body cavity. They are sac-like structure
consisting of a wall with lamellae penetrating the central lumen.
The lamellae contain oogonia and oocytes in the follicles at various
stages of development (Richter and Van Den Hurk, 1982:Van

Den Hurk and Peute, 1985).
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Periodicity of ovarian development: -

Bruton ("1979) studied the annual reproductive cycle in the
African catfish, which can be divided into three periods, i.e. the
breeding period, the resting pericd and a period of full
gametogenesis.

During the breeding period (from May until August), the two
ovaries are in postvitellogenic or in post-ovulatory stage. They
show a strong 3 B-hydroxy steroid dehydrogenase (3B-11SD)
activity in the special thecal cells and some interstitial cells. This
activity is  absent in the granulosa cells of the f{ollicles.
Postovulatory follicles next to previtellogenic and vitellogenic
follicles are present in the ovulated ovaries. Fish in the
postovulation stage were sporadically found , indicating that
ovulation and spawning may take place several times during the
breeding period. After ovulation the ovary return to the
postvitellogenic stage. There is a continuous decrease in GSI |
which indicate that, after ovulation, vitellogenesis is limited and
does not lead to a restoration of the original number of
postvitellogenic follicles .

The resting period (from August to March) comprises the
stages of atresia and previtellogenesis. During this period the GSI

is  very low. Atresia mainly occurs in August, September and
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October. It is characterized by regression of many follicles. These
atretic follicles don’t show any 3B-HSD activity. In the remaining
healthy follicles the 38-HSD activity is also absent or restricted to
some special thecal cells and in the interstitial cells of the ovany. At
the stage of previtellogenesis most atretic follicles disappear. and
numerous  previtellogenic and some endogenous vitellogenic
follicles are present in the ovaries.

The period of full gametogenesis (begins in March and ends
in May) is characterized by an enormous increase in GSI due to a
strong vitellogenic activity in the ovaries. It comprises two stages,
i.e. endogenous and exogenous vitellogenesis. The former differs
from the previtellogenic ovary by the presence of numerous
endogenous vitellogenic follicles (400-500 um in diameter) which
show a weak 33-HSD activity in their granulosa cells. The stage of
exogenous vitellogenesis stands out by the presence of large
exogenous vitellogenic follicles (up to 1000 um in diameter).
These show, a weak to moderate 3 B-HSD activity in their
granulosa cells and a moderate to strong activity in the special
thecal cells. Also, in some interstitial cells a moderate to strong 3B-

HSD activity can be found in this stage (Van Qordt et al., 1987).



Review of literature

Folliculogenesis :-

Teleost ovarian follicles, like those of other vertebrates,
consists of an oocyte, surrounded by zona pellucida, follicular
epithelium (the granulosa), a basement membrane and one, or two
thecal layers, bounded by peritoneal epithelium.

Granulosa: -

The granulosa is usually a single layer of cells (Flugel, 1976
a;b;Nicholls &Maple,1972; Busson-Mabillot,1973; Guraya,et
al ,1975; Dodd, 1977). Cell height was changed during the cycle
and development and the intercellular spaces develop (Flugel,
1976a) These changes may play an important role in teleost
vitellogenesis (Anderson,1967). The granulosa cells acquire a full
complement of secretotry organelles indicative of protein
synthesis. Some of granulosa secretion help in the zona pellucida
formation (Wourms,1976; Wourms &Sheldon,1976) and some of
these secretion including phospholipids, are transported from the
granulosa to the oocyte (Guraya,1965) . Cytoplasmic processes
from granulosa cells penetrate the zona pellucida (Fligel, 1976a;
Nicholls and Maple, 1972; Busson-Mabillot, 1973). These
interdigitate with microvilli from the oocyte and may come into

close contact with the oocyte membrane (Anderson, 1967).
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Zona pellucida :-

In the early stage of follicular growth , the oocyte lies in
close contact with the inner surfaces of granulosa cells, through a
space developed between them into which microvilli project from
the oocyte surface and the zona pellucida is formed. In oviparous
teleosts, the zona pellucida usually consists of three distinct layers,
differing in structure, into which villi from both the oocyte and the
granulosa cells project to form zona radiata (Jollie & Jollie, 1964
a;b; Hurley & Fisher,1966).

Busson-Mabillot (1973) has shown that the three layers in
Cichlasoma Nigrofasciatum change markedly in histochemistry
and appearance during follicular development.

Theca: -

The outer margins of the granulosa cells are in contact with a
rich capillary plexus supported by a basal lamina of variable
thickness and contain collagen fibers (dnderson, 1967, Guraya,
1978}, The theca consists of a layer of flattened fibroblasts-like
cells containing secretory organelies. Enzyme histochemistry in
some species, has shown that, the theca cells contain enzymes

associated with steroidogenesis (4dnderson, 1967).
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Bara (1965) had demonstrated the presence of 38-HSD and
glucose —6-phosphate dehydrogenase in the thecal cells of
Mackerel.

Steroid dehydrogenases have also been demonstrated in

granulosa cells (Lambert, 1966; 1970).

Vitellogenesis :-

Studies on a variety of non-mammalian vertebrates, specially
on the female South African clawed toad (Xenopus laevis), have
shown that, vitellogenin (a lipoglyco phosphoprotein) is secreted
by liver under estrogen stimulation. Under the influence of
gonadotrophins, it is selectively taken by the growing oocytes and
converted into yolk protein (Wallace, 1978). In teleosts, there is
fairly good evidence that some of the yolk components may be
synthesized within the oocyte itself, rather than originating
exclusively from liver (Korfsmeier,1966;Norrevang, 1968 and
Upodhyay et al.,1978). Furthermore, the yolk proteins, lipovitellin
and phosvitin isolated from teleosts are generally a typical, they are
frequently heterogenous both in respect to their mollecular and
protein-bound phosphorous content, and are generally soluble in
solutions of low ionic strength (Mono &Lipmann, 1966; Jared

and Wallace, 1968; Hori et al., 1979).
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There seems little doubt that vitellogenin synthesis in the
liver and secretion into the blood is induced by estrogens ina
variety of teleost species (Plack et al.,1971; Lemenn &
Lamy,1977; Elliott et al.,1979).

Vitellogenesis is thought not to occur normally in male
teleosts, it can be induced by estrogens (Emunersen et al., 1979;
Hori et al., 1979) and massive dose of androgen (Hori eral,
1979). This induction of vitellogenin synthesis by androgen could
be due to aromatisation of androgen into estrogen, which could
then exert its usual physiological action. The elevated estrogen
ievel necessary to induce vitellogenesis was presumed to be caused
by a preceding rise in gonadotropin secretion from the pituitary
gland. Even though vitellogenesis has been demonstrated to be
under pituitary control in some species (Barr, 1963). Beside the
gonadotropin stimulating vitellogenin synthesis, it was also thought
to stimulate the ovary to incorporate this vitellogenin, the yolk
precursor into the oocytes, where it is transformed into yolk
platelet protein (Idler and Ng, 1979).

Periodicity of the pituitary gonadotropic development: -

Van Oordt et al. (1987) found that, changes in the pituitary
(GTH) content follow an annual cycle, like reproductive cycle, can

be divided into three periods, i.e. breeding period, resting period
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and period of full gametogenesis. In male, the pituitary GTH
content reaches the peak values atthe beginning of the breeding
period (in May) preceding the peak value in females by two
months. The pituitary GTH content in males decrease during the
breeding period and continues te do so till a minimum level is
reached shortly after the beginning of the resting period (in
October). In females the decrease in gonadotropin does not start
before the end of breeding period and lead to a minimum
gonadotropin (GTH) content in the pituitary {(in November).
Before the end of resting period (in February) and during the
period of full gametogenesis an increased amount of GTH is stored
in the pituitary. The ultrastructures of the gonadotropic cells tollow
the seasonal variation in pituitary GTH content (Van Qord? et al.,
1987),

Natural reproduction of the fish: -

Three basic steps must be done for successful reproduction

(maturation, ovulation and spawning).

Maturation of the epgs ;-

According to (Piper et al., 1989), it is a complex process

including several changes :-



Review of literature

1) Vitellogenesis: - It is an important step, in which yulk
protein are produced in the liver and transported to the ovary and stored
in the eggs and used as a source of nutrition for developing the embryos.

2) Germinal vesicle migration and breakdown (GVBD): -
Before the germinal vesicle or nucleus migrate , it was located in the
center of egg on arrested stage of development. At this stage the egg is
physiologically and genetically incapable of being fertilized. When the
conditions are favorable for final maturation, nuclear development
resumes and germinal vesicle rupture release the chromosomes into the
cells. After the egg was matured, a substance called prostaglandin
stimulates the ovulation and cause rupture of the follicular cells (that hold
the eggs). The eggs are released in the body cavity or in the ovarian
lumen and then to the outside.

Induced reproduction in fish: -

Among the most significant advancement in the field of
aquaculture during the recent years is the development of techniques to
induce reproduction in fish. This technique allowed to produce breeds
and raise species that do not naturally reproduce in captivity and also to
manipulate the timing of reproduction. Some breeds will not reproduce in
captivity due to environmental or culture conditions that are different
from those found in nature such as, water temperature. Those conditions

may cause stress or may not provide the conditions needed to complete
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the reproductive process (Dupree, 1984). The induced reproduction has
some advantages as: -
1}It improves the efficiency by getting fish to spawn on
predetermined date.
2) Obtain fish outside of normal spawning season to lengthen the
time for grow out.
3)Maximal survival by fertilizing and incubating eggs under

hatchery conditions.

The induced reproduction can be made by two methods (Sraff,
1983):-
1) Provide an environment similar to that in which spawning occur
naturally.
2) Injecting the fish with one or more naturally occurring
reproductive hormones or their synthetic analogues.

In many cases, fish kept under captive condition fail to proceed
through their normal reproductive cycle. It has been assumed that, culture
conditions do not provide an environment conductive to completing
maturation of the gonad and spawning. In other cases, chanping the
culture environment has proven sufficient alteration for fish to resume
their normal reproductive activities. In other cases, intervention yvia

hormonal therapy is required at some point along hypothalamic-pituitary
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gonadal axis which control reproductive activities in teleost fishes (Lam,
1982; Donaldson and Hunter, 1983).

Hormonal intervention is presently the most effective method
-for inducing final maturation and spawning,

Induction of ovulation and spawning by hypophysation (pituitary

gland homogenate );-

Pituitary gland homogenate from salmon, mullet and carp (Tang,

1964; Yashouy et al., 1969; Shehadeh and Ellis, 970) were used.

The utilization of the carp pituitary homogenate (CPH) as priming
dose for induction of maturation and spawning in mullet, followed by
luteinizing hormone-releasing hormone analogue (LHRH-A)} us a
resolving dose, result in high fertilization rate.

Spawning time and change in egg morphology very similar to
those obtained when using human chorionic gonadotropin (HCG) or
salmon gonadotropin G100 (SG.G100) (Kuo et al., 1973;Shehadelt et al.,
1973).

The researches at the Oceanic- Institute of Hawaii recently
replaced the HCG, which was used as a priming dose for induction of
. maturation and spawning in mullet, with CPH to decrease the cost of
- spawning. In the past, the mullet was spawned within 24 h after a priming
dose of 20L.U. of HCG /gm body weight and a resolving dose of 40 .U,

of HCG /gm body weight (Kuo et al.1973). The CPH can be injected
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also, with a steroid such as deoxycorticosterone (DOC) for induction of
maturation and spawning (Kuo, 1982).

Lee et al. (1988) reported that the most reliable method tfor
maturation and spawning of mullet is an acute hormonal therapy
combining either CPH with HCG or CPH with LHRH-a and in both cases
CPH, given as a priming dose.

Induction of ovulation and spawning by humawn chorionic

gonadotropin (HCG):-

Clemens and Sneed (1962) recommended that, the hormone
dosage used to induce ovulation in a given species should be in excess of
the minimal dose determined experimentally. This precaution can be
useful to avoid the failure due to possible difference of sensitivity
between brooder of different origin or ages.

Kuo er al. (1973) concluded that mullet will spawn within 24h,
after a priming injection of 20 i.u of HCG/gm body weight, and a
resolving injection of 400 i.u of HCG/gm body wt. This method is simple
and convenient.

However, researchers at Oceanic Institute of Hawaii recently
replaced the priming dose of HCG with CPH . The fish was induced to

spawn using 40mg CPH and 4000 i.u. HCG.
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- The milkfish was induced to spawn using pituitary extract of
salmon or carp plus HCG (Vanstone et al., 1977; Juario et al., 1979;
Kuo et al., 1979; Lio et al ., 1979),

Human chorioninc gonadotropin has been used to bring the tinal
maturation of the ova in some fish species (Tseng and Hsiao, 1979; Lin,
1984).

Mollah and Tan (1983) observed very little variation in the latency
response of Clarias Macrocephalus despite the different dosage of HCG
~used (1-5 i.w/gm body wt.).

The HCG can be used successfully to induce spawning in several
fish species but, this mammalian high molecular weight substance could
provoke an immune reaction in some species, making it inefficient after
repeated use. Such reaction has been observed in Sparus aurata, which for
this reason can be used only during a single reproductive season (Guiral,
1983).

Legendre (1986) studied the effect of HCG induced breeding in
catfish (Heterobranchus longifilis) and found that, a single injection of 1-
2.5 iu. HCG /g.body wt. Induced ovulation in 100% treated females. A
lower dose lead to high variability in individual response. The minimal
dose of HCG determined for H. longifilis is lower than those determined
for other Clariids, 2.0 i.u/gm body wt. In C. Macrocephalus (Meollah and

Tan ,1983) and 2.5 i.u/gm body wt., in C. garipinus (Eding et al.,1982).
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Legendre (1986) found that, the latent period in H. longifilis was
influenced much more by temperature than by injected dose of HCG .
However, the latency in other fish species was dependent both on
temperature and hormone dosage (Clemens and Sneed, 1962; Harvey

and Hoar, 1980).

HCG also was used alone or in combination with fish gonadotropin
for spawning milkfish (Larm, 1984; Kuo, 1985). However, most fishes
required at least two injections of HCG and a hand stripping of ovulated
eggs. Milkfish were invariably stripped afier one to three injections of
HCG or HCG combined with various pituitary preparations.

Marte et al. (1988) reported that a single injection of 1000 i.u.
HCG/Kg body wt was effective as 10 ug of gonadotropin -releasing
hormone analogue (Gn RH-a)/Kg b.w. or 100 ug of GnRH-a /fish for

spawning milkfish.

Induction of ovulation and spawning using luteinizing hormonce-

releasing hormone analogue (LHRH-a):-

The luteinizing hormone-releasing hormone (LHRH) and its

synthetic analogue have been used to induce ovulation in muany fish
species (Breton and Weil, 1973; Hirose and Ishida, 1974; Lam et

al,1975).
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Donaldson et al., (1981) reported that, both LHRH and its
analogue are capable of inducing ovulation in Coho salmon when used in
combination with 8G.G100 as a primer injection.

Kuo (1982) observed that, the GnRH was required as a priming
dose injection in many fish species to stimulate oocyte develepment
from tertiary yolk globule stage to sub peripheral germinal vesicle stage.

LHRH-a was used to induce final maturation and spawning in
teleost fish (Lam, 1982; Donaldson and Hunter,1 983).

Lee etal (1986 b) and Marte et al. (1987) studied the induction of
spawning in milkfish by a single application of LHRH-a by pellets
implants or injection. They found that , when LHRH-a implanted in
fishes in the early phase of spawning season, the fish possessed large
eggs spawn. The spawning of hydrated eggs was regulated by slow
release of LHRH-a from the pellet-implant. They also demonstrated that
the spawning achieved when LHRH-a was given as a surge injection
' irrespective to the total dosage given to the individual by injection or in
the pellet..

LHRH-a, when used alone or in combination with CPH, is capable
of inducing final stages of maturation and spawning in the Grey mullet
(Lee et al,, 1987).

The reproductive response of the individual milkfish to the

GnRH-a may be wvariable due to several factors, i.e. initial cocyte
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diameter of the experimental fish (varied widely and may reflect
differences in degree of completion of vitellogenin), the age and
reproductive history of the fish, and the amount of the stress during
selection of maturing spawner may also contributed to the variability of
response (Mavrte et al.,1987).

Marte et al. (1988) studied the effect of salmon and mammalian
gonadotropin on milkfish and he found that, GnRH-a administered in
pellet implant was less effective than injection, which was in contrast
with earlier results which showed similar effectiveness of pellet
implantation and injection. One reason for the poor response of GnRH-a
(Salmon GnRH-a) implanted fish may be due to, the mean diameter of
the oocyte (0.65 mm) where, they indicate that milkfish oocyte with
diameter below 0.63 mm have not complete vitellogenesis and will be
unresponsive to GnRH-a. The same authors also found variation in
response of milkfish having ococyte diameter between 0.63-0.69mm
indicating that, maturation of the oocytes following hormone induction
may take a long time.

Recently, Slafer et al. (1994) reported that, the GnRH-a accelerate

the final maturation ,ovulation and spermiation of Sockeye-Salmon.

The role of some hormones in inducing oocyte maturation in vitro.
Hormones, either as crude preparation or in a purified form, have

long been used to promote growth and reproductivity in economic fish
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culture (Jalabert, 1976 and Yamazaki, 1976). The role of these hormones
in growth, maturation and ovulation is essential for the development of
effective methods of fish cultivation. In this respect, in vitro, cocyte
maturation system was developed in the case of Salmo gairdneri
(Jalabert et al., 1974), Cyprinus carpio (Epler et al., 1986) and Esox
lucius (Jalabert and Breton, 1973).

Effect of combination of HCG and CPH.:-

Epler et al. (1986) studied the joint action of CPH and HCG in
carp oocyte maturation and ovulation in vitro and they found that, the
HCG (a dosage of 100 i.u/ml of media) does not cause an increase in the
percentage of maturation of oocytes . But, when HCG yogcther with CPH
at ratios of 6:4 &5:5 & 4:6 (dosage of 60,50,40 i.u./ml of HCG and
40,50,60ug/ml of CPH.) gave a higher percentage of mature oocytes than
did CPH (100ug/ml) alone. This observation might be due to increasing
number or affinity of gonadotropin-hormones (GTH) receptors in the
follicular cells of the oocytes or due to acceleration of steroid
biosynthesis (Colombo and Colombo, 1977), 1t is also possible that HCG
may affect the production of a specific gonadal steroid, which directly
affect oocyte maturation, but the amount of this steroid is insufficient to
initiate oocyte maturation, the effect being visible only in the presence of

carp pituitary gonadotropin (CPH). This possibly indicates a synergistic
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effect of pituitary gonadotropin with steroid, which was suggested, by
Jalabert (1976) in the Rainbow trout and by Epler (1981c) in carp.

However, in vitro incubation of Oreochromis niloticus oocyte with
CPH (50 ug/ml of chemically defined medium).followed by HCG
(100i.u/ml) after 6hr was ineffective in increasing the percentage of
mature oocytes over the control incubation containing CPH only (.Aksmed
et al.,1987).

It has been hypothesized in many teleosts that, the pituitary
gonadotropin induce final maturation indirectly by stimulating the
synthesis of maturational steroid in the ovarian follicles (Hirose, 1976;

Jalabert, 1976; Sundararaj and Goswami, 1977& Iwamatsu, 1978).

Effect of steroid hormones on in vitro maturation of the oocytes:-

Pankhurst et al (1986) found that , the level of 17«,20B3-P
increased with GVBD in Walleye fish, and concluded that 1 7«,208-P
may be the maturation induced steroid in this species. The level of
170,20B-P in plasma of spawning Walleye, however, were very low
relative to those reported in some Salmonid species which suggest that ,
another steroid besides 17a,20B3-P may induce maturation in Walleye or
Walleye oocytes are more sensitive to 170,20B3-P than Salmonid cocytes.
This second hypothesis was supported by the studies of Goerz and

Theofan (197%), that the oocyte of Yellow perch are much sensitive to
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maturation inducing effect of 17¢,20B-P than Salmonid oocyte in vitro
while in other fish species in vitro studies have shown that, of all steroid
so far investigated 1 7o-hydroxy, 20B3-dihydroxy progestrone (17a. 20 3-P) is
generally the most potent in inducing oocyte maturation (but not
ovulation) in Brook trout, Salvelinus fontinalis (Duffy and Goetz, 1 980),
Rainbow trout, Salmo gairdneri ,and Pike,Esox lucius (Fostier et
al.,1973; Jalabert,1976) Yellow perch, Perca flavescens and carp
(Epler,1981a;b), ayu, Plecoglossus altivelis, Amago salmon ,
" Oncorhynchus rhodurus and goldfish (Nagahama et al,,1983)

In addition, Barry et al. (1995) studied the effect of some steroid
on in vitro maturation of the Walleye oocytes and they found that, the two
most potent steroid for inducing germinal vesicle breakdown (GVBD)
were 17a, 20B-dihydroxy-4-pregnen-3-one, and 17«, 208, 21-trihydroxy-

~ 4-pregnen-3-one at the concentration of 1 ng ml™'.

It was found that, in some fish species oocyte maturation,but not
ovulation has been induced by 11-deoxy corticosterone (Richter and Van
Den Hurk,1982). Also,l1-deoxy corticosterone has been shown to be
fairly effective in inducing oocyte maturation in vitro in number of
species as Zebra fish, Brachydanio rerio (Van Ree et al .,1977), Indian
catfish, Heteropneusies fossilis (Goswami and Sundararaj,1971; 1974),
brogk-trout and Yellow perch (Goerz and Theofan, 1979), goldfish and

pike (Jalabert et al.,1973). In the last four species, (17«, 20B-P) has been



Review of literature 25

shown to be more potent. The production of this steroid requires the
presence of 21-hydroxylase. This enzyme has been identified in ovaries
of certain marine teleosts (Colombo et al.,1978), but not on ovary of
Zebra fish (Lambert and Van Den Hurk,1982).

In addition, Barry ef al. (1995) when used |1-deoxycortisol and
11-deoxy corticosterone on the in vitro maturation of Walleye oocytes,
they found that, these two steroids when used at higher dose (10 ng ml™)
stimulated GVBD.

Billard et ol (1982) studied the effect of some steroids on
vitellogenesis and they reported a significant inhibition of vitellogenesis
in rainbow trout fed an 17a-methyltestosterone-enriched diet for 6
months. They suggested that chronic treatment with |7u-
methyltestosterone may exert its inhibitory effect indirectly through a
negative feed back on GTH secretion or directly on the ovaries.

In addition, Lee et al, (19865b) found that, female Milkfish failed to
mature following treatment with liquid or crystalline 17a-
methyltestosterone. Although androgen have been postulated to have a
role in vitellogenesis in fish (Fosteir et al., 1983),

The use of androgen MT (17a-methyltestosterone) in combination
with LHRHa has proven effective in accelerating ovarian maturation in

several fish species (Crim et al., 1983). Also, three monthly implantation
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of MT together with LHRHa induce a high incidence of sexually mature
Milkfish (Lee et al., 1988).

Earlier studies with sexually immature juvenile rainbow troul
indicated that aromatizable androgens induce a rapid and prolonged
accumulation of pituitary gonadotropin hormone (Crint and E vans, 1979;
Crim et al., 1981).

Garcia (1990) studied the effect of pelleted 17a-methyltestosterone
on sexual maturation and spawning of Sea bass and found that, regular
implantation of pelleted MT is effective in stimulating gonadal
development to significantly advance spawning several months before the

peak breeding period.
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MATERIALS AND METHODS

Fishes

140 adult females and 50 male African catfish (Clarias lazera),
with average body weight 350 gm were purchased alive and in a good
condition from fish markets of Edfina-Behera, during the breeding season
(April-August), and transported to the laboratory of Animal Physiology
Department, Faculty of Veterinary Medicine, Edfina, Alexandria
University. They were kept in glass aquaria (100X30 X60 cm) supplied
with aerated water for one week for acclimatization before the start of the
experiment. The water in the tanks was thermostatically kept at 27+ 0.5
“C using submersible heaters.

Food was not provided during this period. The fish were kept in

artificial lighting 9hrs per day (from 8:00 to 17:00 h).
Clearing solution: -

It is a solution used for clearing the eggs, to be easily examined. It
is composed of equal parts of 10% formalin, 60% ethyl alcohol, 30%
glacial acetic acid (Haas, 1982).

Earle’s solution:-

It was used as a media for incubation of the eggs. It is composed
of: -

1) Solution “A” which is a mixture of :-
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- Sodium chloride 6.8 gm
- Potassium chloride 0.4 gm

-Sodium dihydrogen phosphate 0.2 gm

-Magnesium sulphate 0.4 gm
~-Phenol red 0.017 gm
-Dextrose 1.0 gm

Add distilled water to 800 ml

2) Solution “B” which consists of :-
- Calcium chloride 0.2 gm
- Add distilled waterto ......... ..... 100 m!
Earle’s solution was prepared by adding solution “A” to solution “B”
and then -distilled water was completed to 1000 ml. The pl] of the
solution was adjusted at 7.7-8.0 using pH paper, tollowed by
sterilization in the autoclave for 10 minutes (Cruickshank et al.,
1973).

Experiment 1

Effect of some hormones on the in vitro maturation of Catfish

(Clarias lazera) oocytes ;-

Egg collection: -

After the period of acclimatization, 90 female catfish were
weighed then the abdomen was dissected to obtain the ovaries. The

ovaries were weighed to the nearest gm. From each fish two portions
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of ovaries were obtained, one portion was immersed in the clearing
solution to determine the egg diameter and the degree of egg
maturation using a stereomicroscope supplied with a micrometer. The
other ovarian portion was used for hormonal treatment.

The degree of oocyte maturation was determined according to the
germinal vesicle breakdown parameter (Epler, 1981a) and according
to the oocyte diameter in Catfish (Lehri, 1968), Sea bass (Garcia,
1990).

Procedure of studying the_ effect of some hormones on egg

maturation:

1- Treating the eggs with enzyme:-

Fresh  ovarian fragments obtained from a Catfish was

incubated with alpha chymotrypsin enzyme (Laboratories
Leurquine Medulanium) to disperse the eggs. Ovarian fragments
were plaéed in a Petri dish containing alpha chymotrypsin enzyme
(5 mg/100ml distilled water for treating 180 %20 oocytes for 5
minutes at room temperature to remove the sticky layer on the
eggs. Eggs were dispersed loose after this treatment.
2- Egg incubation :-
a) Incubation in Earle’s solution containing human chorionic

gonadotrapin (HCG) (Pregnyle, Organon) :-
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Dispersed eggs were incubated in a Petri dish containing HCG

(100 1.U /ml Earle’s solution) for 6 hrs at room temperature (25

+ 1.0°C) without special gas atmosphere (Ahmed et al, 1987).

Each Petri dish containing 30 ml Earle’s solution and about |80

+ 20 oocytes.

b) Addition of different hormones :-

After 6 hrs of incubation in Earle’s solution containing HCG,

the eggs were distributed to 9 groups. Each group was incubated

for 42hrs with one of the following hormones:-

Hormone No.

Chemical formula
Sa-androstan-178-0l-3-one (Sigma)
5f3- androstane —3,17-dione  (Sigma)
Dehydro isoandrosterone ( Sigma)
Androstenedione M.W.286.4 (Sigma)
Testosterone M.W. 288.41 (Sigma)
{°- pregnen-3B3-0l-20-one (Sigma)
4-pregnen-208-0l1-3-one {Steraloid’s

Incorporation).

Sa-pregnane-313,20a-diol (Sigma)

5-hydroxy-tryptamine (Serotonin) (Sigma)
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Three concentrations of each hormone were used (1,2 and 3 pg/ml
Earle’s solution). Each dish contains 30ml Earle’s solution and the
number of eggs was about 200 eggs in each dish. After incubation
with different hormones, the oocytes were cleared in clearing
solution to determine egg diameter and degree of oocyte

maturation using stereomicroscope supplied with micrometer lens.

Experiment 2
Artificial propagation of Catfish (Clarias lazera):-

Preparation of carp pituitary homogenate (CPH) :-

The carp pituitaries used were kindly provided by Abasa fish
hatchery. They were homogenized in 0.9 %NaCl (3.5-4mg carp pituitary
in one ml saline). The homogenate was then centrifuged for 15 minutes at
3000 rpm. The supernatant fluid was then used for hypophysation of
catfish.

Injection of the fish:-

50 females and 50 male mature catfish were injected by CPh (0.5ml/fish)
in the dorsal musculature below the dorsal fin (Van Der Wall, 1985). The
injection was made in the evening between 17.00hr and 17.30 hr. The
injected fish were kept separately in aquarium till the end of the

experiment,
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Checking for ovulation: -

After a latency time of 18-21 hrs, the fishes were examined tor
ovulation by hand stripping. The abdomen was gently squeezed towards
the ovipore. Fish that yielded copious stream of green brown CLLS Were
rated as ovulated fish (Manickam and Joy, 1989).

Artificial fertilization:-

Immediately before stripping the female, male spawners were
sacrificed and the testes were removed and macerated in sodium chloride
0.9% (dilution rate 10™') as soon as possible (legendre, 1986). The sperm
suspension was checked under the microscope for detecting sperin
motility. The sperm suspensions were sprinkled over the egg mass evenly
and clean water was added. The gametes were allowed to mix by gentle
moving for 5 minutes.

Incubation of the fertilized eggs: -

The fertilized eggs were transferred into Zug jars (Fig. 1) at a rate
of about 200 eggs/Jar. The eggs were incubated at room temperature
(25+1.0°C) in aerated water for 48 hrs. (Manickam and Joy, 1989).

After 10hrs of incubation, the eggs in the Zug-jars were treated
with alpha chymotrypsin (5mg/100ml dist. water) for 5 minutes to
disperse the egg mass. The enzyme solution was then removed by

washing the eggs with clean water.
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Microscopic examination was done after 24 hrs to check the
unfertilized or dead (white) eggs, which were counted and removed
immediately to prevent fungal infection. The number of hatched eggs was
recorded after 24 hrs from incubation. The number of normal fry and
deformed fry was
also recorded after 48 hrs. The deformed fry were recognized by their
curved tail and shortened body (Manickam and Joy, 1989).

Statistics:
The statistical analysis was done to determine the effect of

different hormons on the egg diameter according to SA45 (1987).



Fig (1)

Zug Jar
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RESULTS

Experiment 1.

Hormonal effect on the in vitro maturation of catfish (Clarias lazera)
oocytes. ‘

In vitro maturation of Catfish ococytes , Table (1)and Fig.. (2)
indicated that, the incubation of Catfish ococytes in Earle's solution
containing A’-pregnen-3B- ol-20-one (3pg/ml),5B-androstane-3, | 7-dione
(ipg/ml) or 4-pregnen-20B-ol-3-one (2pug/ml) resulted in significant
increase in oocyte diameter (P <0.01).

A non —significant increase in the egg diameter occurred on the
incubation of oocytes in Earle’s media containing either A*-pregnen-38
ol-20 —one (2pg/ml), testosterone (3ug/ml),5a-androstan-173-0l-3-one
(2ug/ml) or 5 a-pregnane-33,20a-diol (1 pg/mi).

Table (1) and Fig.. (2) reveals also that, HCG (100 I.U./ml), &°-
pregnen-33-01-20-one (lpg/ml),androstenedione (1 ,2 or 3 pg-'ml), 5B-
androstane-3, 17-dione (2 or 3 pg/ml),4-pregnen-20B-c0l-3- one (I or
3pg/ml), testosterone (1 or 2 ug/ml), dehydroiso-androsterone (1 , 2 or 3
ug /ml), serotonin (1,2 or 3 ug /ml), 5 a-androstan-178B-ol-3-one (1 or 3
pg /ml) and 5 o- pregnane-38,20a-diol (2 or 3 ug /ml) had no effect on

oocyte diameter as compared to those of control cocytes.



Results

Table (1): Effect of different hormones
African catfish (Clarias lazera).

concentrations

on the egg diameter (p) of

Treatment

Egg diameter (microns)

Control

699.69 = 1519

HCG 100 Iu/ml
(Human chrionic gonadotrphine)

691.00 + 14.36

A°- pregnen-3B-0l-20 one  1g/ml 670.17 + 20.99
2pg/ml 705.78 £ 20 29
3pg/ml 829.68 = 60 41 ‘
Androstenedione Tpg/mi 647.55 x }17.85 ,
2pg/ml 622.47 = 20.00 !
3ug/ml 679.39+ 19.97 _
5B-androstane — 3, 17dione  1ug/ml 77693 + 1657 * ;
2pg/ml 672.94 £ 16.40 :
3pg/ml 665.54 + 17.86 B
4-pregnen-208-o!l-3-ane Tug/ml 634.34 £ 22.50 1
2pg/ml 77140+ 18.97"*
3pg/ml 626.15+21.11
Testosterone 1pg/ml 59870+ 18.80
2pg/ml 690.62 + 18.21
3pg/ml 706.88 + 16.08
Dehydroisoandrosterone 1pg/ml 624.07 = 19.13
- 2ug/ml 648.93 + 15.65
Jug/ml 641.57 > 19.5]
5-hydroxy-tryptamine lpg/ml 694.84 + 22.26
{Serotonin) 2pg/ml 674.75 + 22.26
3pg/ml 642.67 + 23.71 ]
Sa-androstan —178-0!-3-one  1pg/mi 641.60x19.16
2pg/ml 703.40 + 39.09
Ipug/ml 662.27 + 27.57
Sc-pregnane —30, 20a-diol lpg/ml 70257+ 19.13
2pg/mi 662.40 + 17.83
3pug/ml 642.67 + 23.71

* Values represent Mean + S.E

* The diameter of 100 eggs were counted for each egg group afier 48 hrs. incubation.
* Means having letter (a) are significantly different from control level at (P<0.01).

* A primary dose of HCG( 100 lLu/ml of incubation medium) was added to the
incubation medium followed 6 hrs. Later by the addition of different hormone

concentration.

* Immature eggs were incubated with the hormones in Earle’s solution at (25°Cx1°C)

for 48 hrs.
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Experiment 2 Artificial propagation of the catfish (Clarias lazera):-

1- Response of female catfish to hypophysation :-

All female catfish injected with carp pituitary homogenate (CPH)
were ovulated. A copious stream of green brown eggs comes out fram the
ovipere of ovulated females upon gentle abdominal massage. Fig.. (4, 7,
8 ) show female genital organs of Clarias lazera.

2- Response of male catfish to hypophysation:-

Fig. . (3, 5, 6 ) show the male reproductive organs of Clarias
lazera. Intramuscular injection of CPH. in male Catfish during the
breeding season induced ripening of testes in all injected males. The
testes had white colour and filled with milt which readily flow trom the
testes upon its puncture.

Microscopic examination of fertilized eggs was shown in Fig. (I |-
16). After artificial fertilization, eggs developed into morula (Fig.13 )
after 10 hrs of incubation, egg hatching occurred 24 hrs after incubation.
The hatching percentage was 91.88 £7.4% . After 48 hrs from incubation
the percentage of normal fry (Fig. 15) was 87 + 3.1%and that of
deformed fry (Fig. 16 ) was 12 * 1.4% as indicated in Table (2).

Table (2). Percentage of hatched eggs, dead eggs and normal fry and

deformed fry after artificial fertilization.

\ Hatching% Dead eggs % Normal fry% Deformed fry %
’91088&:7.4 7.9%1.9 87 + 3.1 12+1.4
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Fig. (3) Reproductive organs of male Clarias lazera: a-Testis b.Seminal

vesicle c-Urogenital papilla.

Fig.. (4) reproductive organs of female Clarias lazera. a-Ovaries b-

Oviduct c- ovipore.
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Fig. (5 ) Reproductive organs of male Clarias lazera during the breeding

season before hvpophvsation. a-Testis b-seminal vesicle .

Fig. (6) Reproductive organs of male Clarias lazera during the breeding

season after hypophysation. a-Testis b-seminal vesicle.
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Fig.. (7 ) Reproductive organs of female Clarias lazera during breeding

season before hypophysation. a- Ovaries b- oviduct.

Fig.. (8) Reproductive organs of female Clarias lazera during breeding

season after hypophysation. a- Ovaries b- oviduct.



Resulte

Fig. (9) Ventral view of male catfish (Clarias lazera) showing the
enlargement of the genital papilla during the breeding season . a-

Urogenital papilla b-anal opening.

Fig.. (10) Ventral view of female catfish (Clarias lazera) showing the
genital opening during the breeding season a-genital opening (ovipore)

b-anal opening.
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Fig.. (12) Fertilized eggs of Clarias lazera.
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Fig.. (14) Normal larva of Clarias lazera immediately after hatching (24

hrs. old).



Fig.. (15) Normal larva of Clarias lazera (48 hrs old).
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Fig.. (16) Deformed larva of Clarias lazera (48 hrs. old) showing enlarged

head and shortened body.
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Discussion

Some problems encountered with the artificial breeding of Clariid
species include induction programs, development of suitable hatching
procedures, adhesion of fertilized eggs during incubation and also the
difficulty of obtaining milt from males. Limited success was achieved in
stripping male Clarias for obtaining enough amount of milt due to its
anatomical structure ( Van der wall,1978) and the practice of sacrificing
Clariid males for egg fertilization is commonly used (Teugles,1982).
Moreover, the mean survival rate of developing eggs that had been
fertilized by stripping males over them was found to be 19% lower than
that of eggs fertilized with crushed testes (Van der Walil,1985).

Most boeny fishes held in confined water, either in culture ponds or
in the laboratory, do not reproduce spontanecusly under these conditions,
the gonads underge normal growth and development, but the tinal event
of maturation and ovulation in females and spermiation in males do not
occur (Donaldson and Hunter, 1983). These changes are initiated by
surge in gonadotropin (GTH) secretion (Crimt et al.,1975 ; Van Oordt et
al.,1987), which somehow is lacking in fish kept in captivity . Soin
artificial breeding of fish, the surge in GTH is usually stimulated by
supplementing GTH exogenously. Accordingly, induced breeding by
hypophysation (Using crude pituitary extract) as a source of exogenous

gonadotropin is the standard practice for fish culture (Chondar,1980).
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_The present study demonstrated that, maturation of Clarias lazera
oocytes can be induced in vitro. A joint action of HCG (100 I.U./ml)
followed 6 hrs later by the addition of either A® —pregnen-3B-0l-20-one
(3pg/ml),5B-androstane-3,17-dione {lug/ml) or 4-pregnen-20B8-ol-3-one
caused a significant increase in the oocyte diameter indicating ococyte
maturation as compared to that of control. The pre-addition of HCG to
the incubation media seem to be of certain significance since it was
previously suggested by Morrill et al .(1977) that the gonadotropin
hormones may make the receptors on the cocyte surface more sensitive
to steroid hormone.

HCG has been used effectively in fish reproduction .HCG alone
caused in vivo gonad maturation of Mugil cephalus (Shehadeh et
al.,1973), stimulates vitellogenesis in the ovary of Gasterosteus aculeatus
(De Viaming, 1974) and egg maturation and ovulation in the Chichlid
Tilapia nilotica (Babiker and Ibrahim, 1979). On the other hand, the
results of an in vitro study (Epler,1981b) indicated that ,HCG alone at a
dose of 100 i.u./ml is not effective in inducing occyte maturation in Carp.
However, HCG in combination with CPH caused a statistically
significant increase in the percentage of mature Carp oocytes (Epler et
al, 1986). The results of the present study indicate that HCG

(100i.u./ml)alone is ineffective in stimulating oocyte maturation which
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may indicate species variation in the effectiveness of HCG in this
respect.

In  the present study, (in vitro) maturation of Clarias lazera
oocytes was induced by the addition of HCG as a source of gonadotropin
followed by the addition of A’- pregnen-3B-0l-20-one or 4-pregnen-2008--
ol-3-one as a source of maturation induced steroid. Both A%-pregnen-38-
0l-20-one and 4-pregnen-208B-ol-3-one are derivatives of progesterone
hormone. Other progestin derivatives such as 17 «- hydroxyprogesterone
was found to be effective in inducing GVBD in oocytes of Ayu
(Plecoglossus altivelis), Amgo salmon (O.rhodurus) and Rainbow trout
(S.gard.) (Nagahama et al.,1983).

It has been established in Cypriniform and Salmoniform teleosts
that, the pre-ovulatory rise in serum gonadotropin (either natural or
induced), stimulate the ovarian production of 17 a--hydroxy progesterone
and 17a- hydroxy, 20B-dihydroxy progesterone in Carp (Breton et
al.,1983; Kim and Doblen,1985; Levavi—Zeermon._sky and Yaron,1986)
and in African Catfish, Order Siluurifomes (Lambert and Van Der
Hurk, 1982) .

In some fish species in vitro studies have shown that, of all steroid
so far investigated 17o-hydroxy, 20B8-dihydroxy-progesterone (17u,203-P)
is generally the most potent steroid in inducing oocyte maturation in

brook trout, Salwvelinus fontialis ¢ Duffy and Goerz, 1980), Rainbow trout
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and Pike, Esoxx lucius.(Fostier et al. ,1973; Jalabert, 1976), Yellow
Perch, Perca flavescens and Carp (Epler,1981a,b), Ayu, Plecoglossus
altivelis, Amago salmon,Oncorhynchus rhodurus and Goldfish
{Nagahama et al.,1983).

Besides, Barry et al. (1995) studied the effect of some steroids on
the in vitro maturation of the Wallaeye oocytes and they found that, the
two most potent steroids for inducing germinal vesicle breakdown
(GVBD)} were 17«, 20B-dihydroxy-4-pregnen-3-one and 17a,208,21-
trihydroxy-4-pregnen-3-one.

In the present study, the effective steroids which induce in vitro
maturation of the African Catfish cocytes were the A’-pregnen-383-0l-20-
one and 4-pregnen-20B-ol-3-one , these two steroids may act as
precursors to qther maturation induced steroids as 17a,20B8-dihydroxy-4-
pregnen-3-one or 17¢,208,21-trihydroxy-4-pregnen-3-one, which were
reported to be the most potent steroids used to induce oocyte maturation
in Walleye (Barry et al., 1995).

In vitro studies by Schoonen et al.(1987) showed that when
African catfish oocytes were incubated with pregnenolone as steroid
precursor, the oocytes synthesized progesterone,l7¢-,20B-dihydroxy-4-
pregnen-3-one and 17x-hydroxy progesterone.

Also, SB-androstane-3,17-dione (lpg/ml) caused significant

maturation changes in catfish oocytes. This steroid is considered as
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- synthetic derivative of testosterone. Schoonen et al. (1987) studied the
effect of in vitro incubation of Claris garipinus ococytes with (H*)-
androstenedione as precursor of testosterone. The results showed that the
oocytes synthlesized progesterone, androstenedione, testosterone,
esttadiol-173 and esterone beside several 5B-reduced steroids, which act
as maturation induced steroids.

Goswami and Sundararaj (1974} found that, 11-ketotestosterone
and 19-nortestosterone possessed only a minimal maturation-inducing
ability. In earlier studies, testosterone was shown to be ineffective in
inducing oocyte maturation under in vivo (Sundararaj and Goswamti,
1966) and in vitro Conditions (Goswami and Sundararaj, 1971a).
Besides, it was reported that in fishes, 1 i-ketotestosterone is a more potent
androgen than testosterone (Arai, 1967). The results of the present study
further showed that, of all testosterone and progesterone precursors
tested, significant maturation inducing ability was confined only to o’-
pregnen-3B-ol-20-one(3ug /ml) and 4-pregnen-20B-ol-3-one (2ug /ml)
and 5B-androstane 3,17-dione (1pg /ml).

Serotonin have been known as “non-adrenergic, non cholinergic”
transmitter in mammalian autonomic nervous system (Gerschon, 1981}
and its presence in Piscine autonomic nervous system was proved
histochemically (Longer et al.,1979; Holmgren and Nilson ,1981). In

Tilapia nilotica serotonin at a final concentration of (10* M) hada
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stimulatory effect on ovarian comntractile activity in vitro during Tilapia
spawning season which indicated the presence of SHT receptors in the
ovarian tissue (Nemertaliah and Ahmed, 1987). However, the preser}t
study did not demonstrate a stimulatory effect of serotonin on cocyte
maturation.

In the present study a trial was made to determine the suitability of
carp pituitary homogenate (CPH.) to induce maturatien and ovulation in
females and spermiation in males in African catfish (Clarias lazera) and
1o evaluate the quality of produced eggs with respect to fertilizability and
hatchability of Clarias eggs.

The result obtaihed showed that, a single injection of CPH caused
cocyte maturation and ovulation and spermiation in all injected fish,
giving an overall response of 100%.

The CPH has been used to induce oocyte maturation and ovulation
in several fish species such as Heteropneustes fossilis, Clarias batrachus ,
Clarias lazera (Eding et al.,1982) and Clarias macrocephaluss (Molfah
and Tan,1983).

In grey mullet (Mugil cephalus) hormonal intervention is presently
the most effective method for inducing final maturation and successtul
spawning. The most reliable and cost-effective method for spawning
mullet is an acute hormonal therapy combining either of Carp pituitary

homogenate with human chorionic gonadotropin (HCG) or CPH with
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luteinizing hormone releasing hormone analogue (ILHRHa), in both case
CPH is injected as the priming dose (Lee ef al.,1988).

As the CPH was used to induce cocyte maturation and ovulation in
several fish species, it was used also to induce oocyte maturation in vitro
in Oreochromis niloticus (Ahmed et al., 1987} who found that the pre-
addition of CPH to the incubation medium containing oocytes treated
with 17a-hydroxy-progesterone induced maturation changes in
O.niloticus oocytes. Morrill et al.(1977) suggestedl that CPH may make
receptors on the oocytes surface more sensitive to steroid hormones.

Earlier in vitro studies on carp intrafollicular cocyte maturation
(Epler, 1981b) showed that HCG did not increase the percentage of
mature oocytes. However, a joint action of this hormone with carp
pituitary homogenate caused a significant increase in the percentage ot
mature oocytes. Also, in the same species, when HCG was used ata
certain dose (1001.U/ml) did not produce maturation of the oocyte but the
CPH at the same dose was effective in inducing a certain degree of
oocyte maturatipn. Colombo and Colombo (1977) attributed the oocyte
maturation efficiency of the pituitary homogenate to the increase in
number and affinity of the receptors on the follicular cells of the cocytes
or to its stimulatory effect on the initiation and acceleration of steroid
biosynthesis needed for oocyte maturation, which indicate the synergistic

effect of pituitary gonadotropin with maturation induced steroid (MIS8) as
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suggested by Jalabert (1976) in the rainbow trout and by Epler (1981c)
in the carp.

The induction of -oocyte maturation and collection of milt were
among the major problems in the artificial breeding of African catfish
beside the clumping of the egg mass which lower the egg hatchability .
The eggs have a sticky material which adhere eggs together thus
preventing oxygenation of eggs and respiration of the developing
embryos (Dupree 1984). To overcome this problem, the fertilized eggs
were treated with 0.3 —0.5% solution of alkaline protease enzyme tor 2-3
minutes after 10-12hrs from egg incubation. This procedure was reported
to dissolve the sticky layer on the eggs and allow them to tloat treely

(Staff, 1983). However, the expensive price of protease enzyme and the

difficulty of obtaining it by the fish practitioners made this method not

economic and directed our attention to loock for another enzyme
preparation which fulfill this criteria. In the present study, egg adhesion
was overcome by the use of alpha chymotrypsin enzyme as a proteolytic
enzyme to dissclve the sticky material adhering the eggs together during
incubation. This treatment was very effective in increasing the percentage
of hatching eggs giving a high yield of normal catfish fry.

The availability of alpha chymotrypsin in drug stores and its handy
price made the present technique a simple and applicable one in the field

of catfish aquaculture.
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SUMMARY
One of the most serious problems encountered in fish farming is
the difficulty of obtaining fry in large numbers for catfish breeding
programs on commercial scale. The main problems include:-
1- Catfish oocytes have sticky layer which adhere them together thus
preventing proper aeration and lower egg hatchability.
2-The need of obtaining large number of mature oocytes whether
through induction of spawning or through in vitro maturation and their
subsequent fertilization with proper amount of milt to obtain large
number of fry suitable for intensive catfish farming.
The present study was undertaken to study the possible use of
some hormones to induce oocyte maturation in vitro and to find a

suitable method to overcome the problem of egg adherence .

First experiment :-

A total of 90 female Catfish were used. Qocyte diameter was
determined after immersion of a small portion of the ovary in a clearing
solution. Owvartan fragments (180£20 oocytes ) were treated with
alphachymotrypsin enzyme {(5mg/100m! water for 5 minutes) at room
temperature . This treatment removed the sticky layer around the eggs.
Eggs were then incubated with HCG (1001.U/ml Earle’s sol.) for 6 hours

at room temperature (25+1.0 °C ) after which eggs were allocated to one
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of 9 groups. Eéci‘n egg group was incubated with one of the following
hormones :-

A° Pregnen-3B-30l1-20-one,Androstenedione,5f3-androstane-3,17-dione,4-
pregnen-208-ol-3-one,testosterone,Dehydroisoandrosterone,  5-hydroxy
tryptamine (serotonin),5 o« androstan-17B-0l-3-one & 5 «-pregnane-313,
20 g-diol.

Three concentrations of each hormone were used (1,2 and 3 pg/ml
Earle’s solution) After incubation with different hormones, the oocytes
were cleared in clearing solution to determine the egg diameter and the
degree of oocyte maturation.

The results obtained revealed the following :-

1-Incubation. of Catfish oocytes in Earle’s solution containing A° —

pregnen-3f3-ol-20-one (3ug/ml), 5B-androstane-3,17-dione (1pg/ml) and

4-pregnen-20B3-o0l-3-one (2pug/ml) resulted in significant increase in

oocyte diameter (P < 0.01).

2-A non significant increase in the egg diameter resulted on the addition

of Q’-pregnen-3B3-ol-20-one (2pg/ml) ,testosterone (3ug/ml) ,Sa-

androstan-173-0l-3-one  (2ug/ml) and S a-preghene-3B,20a-diol (1

ug/ml).

3- HCG(1001.U./ml),A’-pregnen-33-0l-20-one{1 ug/ml) ,androstenedione
(1 , 2 or 3 ug/ml) 538 —androstane-3,17-dione (1 or 3 pg /ml),

testosterone (1 or 2 pg/ml), dehydroiso androsterone (1,2 or 3 pg/ml),
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serotonin (1,2 or3 ug/ml), 5 a-pregnane-38-20a-diol (2 or 3 pg/ml),s
a-androstan-17B-0l-3-cne (lor 3 pg/ml) did not significantly affect the

oocyte diameter as compared to that of control .

Experiment 1T

50 male and 50 female Catfish were injected with carp pituitary
homogenate (CPH). Ripe eggs were collected from spawned females and
fertilized using testicular sperms from donor males. The fertilized eggs
were incubated in Zug-jars at room temperature for .l 0 hours after which
they were treated with alpha chymotrypsin to disperse egg mass. Eggs
were further incubated for 38 hours till hatching occurred. The number of’
hatched eggs was determined 24 hrs after incubation. The number of
normal and deformed fry was also recorded after 48 hrs.

The results obtained revealed that :-

1- All female catfish ovulated in response to CPH .

2- All male catfish injected with CPH had enlarged testis filled with
milt.

3-Eggs incubated for 10 hrs developed into morula and hatched after 24
hrs into yolk stage larvae. After 48 hrs the percentge of normal fry and

deformed fiy was 87 £ 3.1 and 12 + 1.9 % respectively.



Summary 87

From the fore-mentioned results it was concluded that :-

1- In vitro maturation of catfish cocytes can be induced in vitro by
the joint action of HCG either with AS-pregnen-3B-o0l-20-one
(3pg/ml) or 5B-androstane-3,17-dione (1pug/ml) or 4-pregnen-206-
ol-3-one (Zpg/ml)

2- Carp pituitary homogenate induced gonadal maturation to both
males and females catfish injected during the breeding season.

3- Alpha chymotrypsin enzyme was effective in removing the sticky

layer from the eggs and prevented its adherence.
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