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SUMMARY

The present investigation was carried out on one
huncred and twenty mature Clarias lazera fish
during th~  r=spawning season (March - April).
Fish were allocated into two main groups (sixty
fish of each sex). Fish weight ranged between
200-220 g. b. wt. Each main group was sub-
divided into six equal groups (Ten fish each). Fish
of each group; both males and females were sub-
jected to the same regimen of intraperitoneal ex-
sgenous treatment, as follows:
Ist Group: Saline”0.65% NaCl solution.”(Con-
trol).
2nd Group: Domperidone Sug/g. b. wt. in saline.
| 3rd Group: Domperidone SHg/g. b. wt. plus thy-
~ roxine Ing/g. b. wt. in saline.
4th Group: Domperidone Spg/g. b, wt, plus
clomiphene citrate 1pg/g. b. wt. in saline.
Sth Group: Domperidone 5pg/g. b. wt. plus hCG
21U/g. b. wt. in saline.
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6th Group: Domperidone Sug/g. b, wt.
GnRH 10pg/kg. b. wt. in saline.

plus

The present study revealed that * Domperidone”
administration alone, in each sex of Clarias fish;
increased serum sex steroid hormones (testoste-
rone and 17-f estradiol), gonadal weights (testes
and ovaries), final gonadal maturation and gona-

dosomatic indices of both sexes as compared to

respective controls.

Exogenous administration of domperidone plus
gonadotropin releasing hormone (GnRH) was the
most effective treatment for production of sex
hormones, final gonadal maturation and spawning
in both sexes of Clarias lazera fish, followed by
domperidone plus thyroxine; domperidone plus
clomiphene citrate and domperidone plus hCG.,

respectively.


https://v3.camscanner.com/user/download

In conclusion, the exogenous administration of
dopamine antagonist plus GnRH is the more effi-
cient regimen for enhancement of gonads matura

tion (gonadal recrudescence), spawning and sper-
miation of Clarias lazera fish throughout the

prespawning season.

INTRODUCTION

Reproduction in teleosts is controlled by the hy-
pothalamic - pituitary - gonadal axis (Donaldson,
1973). This sequential mechanism allows for in-
tervention at several levels to promote or interfere
with the gonads maturation process. The first gen-
eration technique was applied by Donaldson et.
al. (1972) via the use of partially purified piscine
gonadotropin (homologous or heterologous pitui-
tary extract) for induction of final gonadal matu-
ration and spawning in teleosts. The use of fish or
mammalian pituitary preparations involving the
collection and processing of materials from bio-
logical sources. The size and complexity of the
typical gonadotropin molecule makes it unlikely
that synthetic piscine gonadotropin will be availa-
ble in the foreseeable future, unless it can be pro-
duced in quantity by genetic engineering in mi-
croorganisms as has recently been achieved for

human growth hormone and insulin.

Search for synthetic alternatives to gonadotropin
had led to the development of second generation
techniques for the induction of final gonadal mat-

uration, ovulation and spermiation in fish (Kumar,
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1985, Chang et. al. 1992 and Pating, 1997) Th
+ Theg,

techniques either operated at a higher leve| in g
3

and/or feleage
of gonadotropins in the pituitary glang Using an(

axis by stimulating the production

estrogens and gonadotropin rclcasing h”'mﬂnes
(Kumar, 1985 and Chang et. al., 1992); o they
operated at a lower level of the axis by SUppling
ovarian hormones (170~OH, 20 3 dihydmpmges_
terone and prostaglandins) which would normally
be stimulated by endogenous or €xogenous gop,.
dotropin (Epler et. al., 1985). These second gener-
ation spawning inducers are all small molecyleg
relative to gonadotropins (Goetz, 1997), that ¢ap
be produced synthetically and are relatively freq

of species specificity.

Thyroid hormones are playing a role in fish repro-
duction. Thyroxine clearly stimulates ovarian de-
velopment in the intact goldfish but has no influ-
ence on hypophysectomized regressed adult fish.
(Fontaine, 1976).

The ovarian response of goldfish, carassius aura-
tus and brown trout, to salmon gonadotropins and
GnRH analogue was enhanced by thyroid hor-
mones (Hurlburt, 1977, Higgs et. al., 1982 and
Mylonas et. al,, 1994). Moreover, thyroid hor-
mones has been a stimulatory effect on testicular
activity, Spermatogenesis and androngens produc-

tion in male teleosts (Cyr and Eales, 1996).

Advanced manipulation technique that applied on

fish aquaculture is based on usage of exogenous

Vcl,.Me(l.J.,Glza.Vol.47,N0.4(1999)
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chemical agents particularly “Dopamine antago

nists™. Catecolamines, dopamine and its agonist

apomorphine (Chang and Petey 1982, Chang, et

al. 1983 & 1984a,b) reduce the Increase in plasma

gonadotropin concentration associated with pre-

optic lesions, suggested that a gonadotropin re-
lease - inhibitory factor (GRIF) in goldfish may
be dopamine (Chang and Peter, 1982, 19834 &:
Chang ct. al., 1984a,b). Injection of the dopamine

mto gonadotropin - releasing hormone analogue
(LH-RH, p - Ala®) - treated goldfish blocked the
normal increase in plasma gonadotropin associat-
ed with (LHRH, -Ala® injection) (Chang and Pe-
ter, 1983a). Furthermore, injection of the dopa-
mine antagonist, (pimozide) into intact goldfish;
caused an increase in plasma gonadotropins con-
centration (Chang & Peter, 1983b and Peter, et.
al. 1993). Therefore, in teleosts, where GRIF
plays a significant role in the regulation of gona-
cotropin release from the hypophysis (Peter,
1982), injection of dopamine antagonists as pimo-
zide: metoclopramide or domperidone; either
alone or in combination with a suitable potent
gonadotropin, gonadotropin - releasing hormone
(GnRH) or GnRH analogue (Peter et. al., 1993;
Patino, 1997 and Kucharczyk, et. al 1998) was
proved to be an effective means for gonadal matu-

ration, ovulation and spermiation of teleosts.

The present investigation aimed o clarify the
tifect of dopamine antagonist  “domperiodone”
- dministration alone or in combination with exog-

. fnous chemical and hormonal agents on: a) serum

A Vet.Med.J.,Giza.Vol.47.N0.4(1999)

levels of sex steroid hormones (testosterone and

estradiol), b) final maturation of gonads (testis

and ovary).  Another goal was to study the his-
tological structure of gonads in Nile Catfish,

(Clanias lazera).

MATERIAL AND METHODS

The present investigation was carried out on one

hundred and twenty mature Clarias lazera fish
during the period extended from 27%h March to
10th April, 1998 “Prespawning period of Clarias
Lazera” (El-Bolock, 1973 and Dowidar et. al..

1985). Clarias fish were purchased alive from
Giza - Fish Market. Fish weight were ranged be-

tween 200-220 g. and from 312 - 330mm
length as a

total

maturity index (Hogendoorn &

Vismans, 1980). Fish were transferred with a

e BEA

minimal delay into tanks containing dechlorinated
water to the laboratory.

Fishes were allocated into two equal main groups.

First main group including sixty mature male

Clarias fish and the second main group included

sixty mature female fish. Each main group of both
sexes was subdivided into six (6) equal groups, of
ten fish each. Fish of each group of both sexes
were subjected to the same regimen of treatment.
Each group of fish was Kepl in a separate glass
aquarium (100 X 40 X 40cm). The dechlorinated
aquarium water was oxygenated using pumping
aerator, The aquarium water lemperature was sub-

jected to atmospheric environmental alterations
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_ o 24.26°C and
(Aquarium temperature ranged from 24-26

). Fish
day light: dark hours were 12:12 houts).
. : " ac-
were left in the aquarium water for 7 days for ¢

. — dal 8 icl.
climatization and fed a commercial pe leted di

Each group of both sexes was exposed to the fol-

lowing regimen of treatment:

* The first group: was injected intraperitoneally
(i. p.) with 0.2ml of 0.65% NaCL solution and
served as a control group.

* The second group: was injected i. p. with

0.2ml saline containing dopamine antagonist

(Domperidone)” at a dose of 5pg/g.b.wt.
(Redondo et. al., 1989 and Fermin 1991).

* The third group: was injected i. p. with 0.1ml
saline containing domperidone at a dose of
Sug/g. b. wt. plus 0.1ml saline containing thy-
roxine (Eltroxin)™™ at a dose of one ng/g. b. wt.
(Higgs et. al., 1982 and Hurlburt, 1977).

* The fourth group: was injected i. p with 0.1ml
saline containing domperidone (5pug/g. b. wt.)
plus 0.Iml saline containing antiestrogen as
(clomiphene citrate)*** at a dose of onepg/g. b.
wt. (Singh &Singh, 1976 and Ueda & Takaha-
shi, 1977a, b).

* The fifth group: was injected i. p. with 0,1m|
saline containing domperidone (5pg/g. b. wt.)
plus 0.1ml saline containing Human Chorionic
Gonadotropin "hCG” as (Pregnyl)****as a dose
of 2 1U/g. b. wt. (Miuraet. al,, 1991 and Eding

ct. al., 1982).

¥ The sixth group: was injected i. P. with 0l
saline containing domperidone (Sug/g. v ")
for | weeks (day after day) anq at the g
three days of treatment, each fish wag i"jCCled
daily i. p. with Gonadotropin Rcleasing Hor.
mone “GnRH" as (Fertagyl)***** 4 . dose o
10pg/g. b. wt. (Peter et. al., 1988),

All injections were done at alternative days for

two successive weeks.

Blood Sampling:

At the end of the experimental period (2 Weeks),
all fishes were taken separately, dried externally
by filter paper to avoid hemolysis and then
weighed. Blood samples were taken individual]y
by caudal puncture technique into a polyethylene
tube for clotting. Serum was separated and stored

at -20°C till hormonal assay was carried out.

Gonadosomatic Index (GSI):

Each fish was sacrified, gonads (testes or ovaries)
were taken, weighed and thoroughly examined for
gonadal maturation and spawrning. The gonados-
omatic index was computed as a percentage of
weight of gonads to body weight of fish, accord-
ing to Tan - Fermin (1985).

GSI= Gonads weight X 100

Fish body weight

* Domperidone : Janseen Pharmaceutica / Beerse / Belgica,
**  Extroxin:  Glaxo Wellcome, Cairo-A.R.E,

#x%  Clomiphene: Arab. Drug Company, Cairo-A.R I3,
*+x% Preonyl: Nile Pharmaceutical Co.,- A.~R I,
*akk* Pertagyl:
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Checking of gonadal maturation, ovulation

and spermiation in Clarias, Catfich:

1
Fish were checked at the end of the present imves

ngation for maturation of gonads (ovaries and
testes) & ovulation by gently pressing the abdo-
men (Stripping). Fish that yielded a copious
ctream of mature green brownish eggs “act of oy-
ulation “(Eyo, 1997) and fish that produce a large
quantity of mature spermatozoa in seminiferous
tubules and releasing of milt by GnRH adminis-

tration “act of spermiation” (Kelly and Kohler,
1996).

Histological technique:

Ovaries and testes of both control and treated
groups were dissected, isolated and preserved in
10% neutral buffered formaline. The fixed speci-
mens were then subjected to routine histological
technique. Paraffin sections of 5 microns thick-
ness were stained with Harris hematoxylin and
eosin for histological study according to George
(1981).

Hormonal assay:

Radioimmunoassay technique using (RIA Kits)
was used for determination of sexual steroid
hormone levels:

determined

I- Serum testosterone level was

according to the method of Jaffe and Behrman
(1974).
2- Serum 17-f estradiol level was determined

according to the method adopted by Xing et.

Vet.Med.J.,Giza.Vol.47,No.4(1999)

al. (1983)

Data Analysis:

Data was subjected to statistical analysis accord-
g to “t7 test procedure reported by Snedecor
and Cochran (1980) to evaluate the difference

between mean values of various groups. Values

are expressed as mean + S, E.

RESULTS

A- Effects of exogenous administration of dom-
peridone alone and in combination with thy-

roxine, clomiphene citrate, h\CG or GnRH on:

1-Serum testosterone:

Data presented in Table (1) and Fig. (1) revealed &
that there is a significant increase in sera testoste-
rone levels of all treated groups as compared to

control groups (P<0.01).

2-Testes weights and gonadosomatic index:

Data presented in Table (1) and Figs. (2&3) re-
vealed that there is a significant increase in testes
weights and gonadosomatic indices in all treated
groups as compared to their respective control

values (P<0.0.01 or P<0.05).

3- Data presented in Table (1) and Figs. (1, 2 &3)
revealed that there are statistical signiticant altera-
tions among sera testosterone levels; testes
weights and gonadosomatic indices in all respec-

tive - treated groups (P<0.01 or P<0.05).
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B- Effects of exogenous administration of dom-
peridone alone and in combination with thy-
roxine, clomiphene citrate, hCG or GnRH on:
Serum 17-f estradiol:

Data presented in Table (1) and Fig. (4) showed
that there is a significant increase in sera 17-[} es-
tradiol levels of all treated groups as compared to

control group (P<0.01).

2- Ovarian weights and gonadosomatic index:
Data presented in Table (2) and Figs. (5&6)
showed that there is a significant increase in ovar-
ian weights and gonadosomatic indices in all
treated groups when compared to the respective
control values (P<0.01).

3- Data presented in Table (2) and Figs. 4, 5, &
6) showed that there are statistical significant al-
terations among sera 17-f estradiol levels, ovari-
an weights and gonadosomatic indices of all re-

spective - treated groups (P<0.01 or P<0.05).

L. Histological changes of Clarias testes asso-
ciated with exogenous administration of dom-
peridone alone and together with thyroxine,
clomiphene citrate, hCG or Gn-RH are record-
ed as follow (PLATE I):

1- Control “saline” Group: (Fig. 7a)

The testes at this period (prespawning season)
showed numerous interstitium connective tissue
(C. T.), small seminiferous tubules “convoluted

tubules” with narrow lumen (LST) and lined by

580

less mitotically active spermatogonia (SPG),

2- Domperidone - injected Group: (Fig, )
The testes showed more  wider Semi"ifer(,u

S
tubules; signs of spermatogenesis (SPG) With £

mation of spermatids and spermatazoa,

3- Domperidone plus thyroxine . i“jected
Group: (Fig. 7¢)

The testes showed numerous mature Spermatozq,
(SPZ) filling the lumen of the seminifergy (.

bules (ST).

4- Domperidone plus clomiphene - injecteq
Group: (Fig. 7d)

The testes showed signs of spermatogenic activity
(mitotic multiplication of spermatogonia SPG,
fewer number of spermatids; SPD, without forma-

tion of mature spermatozoa.

S- Domperidone plus hCG - injected Group:
(Fig. 7e)
The testes showed active process of spermatogen-

esis and less distinct signs of spermiogenesis.

6- Domperidone plus GnRH - injected Group:
(Fig. 7).

The testes showed completed spermiogenesis
with the formation of fully mature spermatozoa
(SPZ) with signs of highly active”ICS” or

"Leydig Cells” embeded in “C. T” of the interstit-
ium,

Vet.Med,J, .Glza.Vol.47,No.4( 1999)
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I1. Histological changes of Clarias ovary agso-
cinted with exogenous administration of dom-
peridone alone and together with thyroxine,
clomiphene citrate, hCG or GnRII are record-
ed as Tollow (PLATE 11):

I- Control “Saline” Group: (Fig, 8a)

The ovary at this period (Prespawning scason)
showed numerous perinuclear oogonia (PN) and
growing ova or oocytes (G, OV.); representing

the previtellogenic stage (Stages 1 and 2).

2- Domperidone - injected Group: (Fig. 8b)

The  ovary showed many growing oocyles
(G. OV.), immature ova (IM. OV.); and fewer
number of mature ova (M. OV.); representing,
previtellogenic , vitellogenic stages. (Stages 2 and
3) and early posvitellogenic stage (early stage 4)

respectively..

3- Domperidone plus thyroxine - injected
Group (Fig. 8c)
The ovary showed many mature ova M. OV)

representing the postvitellogenic stage (Stage 4).

4 Domperidone plus clomiphene - injected
Group: (Fig. 8d)

The ovary showed numerous maturing ova (MG.
0V.) and fully mature ova (M.OV.) representing
he vitellogenic and late postvitellogenic stages.

Stage 3 and late Stage 4).

VEt.Med.J..Giza.Vol.47,No.4( 1999)

S« Domperidone plus h('(; - injected Group:
(Kip. 8e)

The ovary showing many mature ova (M, ov.),
centrally located in the ovary representing the late
postvitellogenic stage (late Stage 4) with yolk
globules (YO, GLO) deposition in full mature

cge.

6- Domperidone plus GnRH - injected Group:
(Fig. 86

The ovary showed many ripe mature ova
(M.OV.), that are larger in size with centrally |o-
cated nucleus. The mature egg has a definitive
¢gg membrane with external C. T. sheath. The
C.T. stroma (interstitum) becomes more loosely
preparing the ovary to spawn “ ovulation Stage”

(Stage 5).

The act of spawning and
Clarias fish:

After domperidone - GnRH injection into the

spermiation of

female Clarias lazera fish; gentle squeezing of the
female abdomen led to stripping of mature ova
(greenish eggs), but in male Clarias fish: it is sug-
gested that the sexual interaction (enfolding) of
the male to female is required for spawning and to
extrude mature spermatozoa via the milt (spermi-

ation) in Clarias lazera fish.
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with thyroxine; clomiphene; human chorionic
(‘ 3 Y . “ :
and gonadoropin releasing hormone (GnRH) on
. w weight and gonadosomatic index

Table (1): Effect of domperidon
gonadotropin (hCG); '
serum testosterone level, K‘S“V“If
of mature male Nile Catfish, Clarias lazera.

. . . stosterone | Testes weight | Gonadosomatic
ot i mn:‘;c:“(;_sl B (gram / fish) lnd‘cx
- (G.S.1.)
COI“I‘OI A,B’C,D’E A,B,C)D’E A,B,C,DyE
(March - April)* 0.690.08 0.67+0.07 0.29+0.05
Saline (0.65% NaCl)
(n)=10
Domperidone AF,G,H,1 AF,G,H AJF,GH
(Spg/e.b.wi) 1.2540.05 1.1440.06 0.55+0.02
(n)=10
Domperidone BF,j,K,L B,F,i,J.K B,FLJ,
+ .81%0.
(Sug/g.b.wt.) + plus Eltroxin 2.69+0.09 1.714£0.04 0.81+£0.02
(In ng/g.b.wt.)
(n)=10
Domperidone C,G,jM C,G,i,M C,Gk,L
(Sug/g.b.wt)) + plus 2.3310.11 1.5440.06 0.731£0.04
Clomiphene Citrate
(1pg/g.b.wt.)
(n)=10
Domperidone BILEN X aie
) b ’ D i k M
Sug/g.b.wt. i LK,
(Smg/ g(zb + /; ;,EJSS htQ 2.0240.16 1.2640.11 0.56£0.05
(n)=10
Domperidone
. E,JLL.M,N E,H,K,M,N EH,J,LM
(Sug/g-b/wt.) + plus GnRH 3.7410.19 1.9940.08 0.9740.02
(10pg/kg.b.wt)
(n)=10
-Mean* S.E.

- (n) = Number of fishes

- Mean values having the same capital latter (s) of the same column are significantly different
from each others at P<0.0].,

- Mean values having the same small letter (s) of the same column are significantly different from
each others at P<0.05.

* (March-April) = Prespawning season of Claries lazera Fish,

582 Vcl.Med.J.,GIza.Vol.47,No.4(1999)
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Iable (2): Effect of domperidone with thytoxine; clomiphene; human chorionic
gonadotropin (hC'G); and gonadoropin releasing hormone (GnRH) on

serum 17- estradiol level, ovarian weight and gonadosomatic index
of mature female Nile Catfish, Clarias lazera.

X S(‘III-I;l—_- - - 1
Parameter Ovarian , Py . .
17-B estradiol welgh (nnml(’l;()lt‘(:ln.lm
Group pg ml! (gram/ fish) (G.S1)
Control AB,C,D,E AB,CDE AB.C
' B,C,D, B,C.DE ,B,C.D.E
(March - April)* 864116.2 3.6910.13 1.76:£0.06
Saline (0.65% NaCl) o
m)=10
Domperidone AF,G,H AF,G.H AF .G H
(Sug/g.b.wt) 1164+20.6 4.5040.22 2.1540.10
(m)=10
Domperidone B,F,ILJ K B,F,Lj B,F,LJ,
(Sug/gb.wt) + plus Eltroxin 14824233 5.95+0.31 2.7940.13
(I ng/g.b.wt.)
(=10
Domperidone C,G,I,L,M C,G,k,L C’G’k,L
(Spg/g.b.wt/) + plus 1378+17.8 5.544+0.20 2.64+0.11
Clomiphene Citrate
(Tpg/g.b.wt.)
(n)=10
Domperidone DJLN DIKM
D,Lk,M
(Spg/g.b.wt.) + plus hCG Ok { P P
(2 U/g.b.wi) 1200%+15.5 4.8710.16 2.34+0.07
(n)=10
Domperidone E,H,K,M,N EH,jLM E,H,J,L,M
(Sug/g.b/wt.) + plus GnRH 1698+30.6 6.89+0.14 3.2740.06
(10pg/kg.b.wt)
(n)=10
- Mean+ S.E.

- (n) = Number of fishes

- Mean values having the same capital latter (s) of the same column are significantly different
from each others at P<0.01,

Mean values having the same small letter (s) of the same column are signilicantly different
from each others at P<0.05.

* (March-April) = Prespawning season of Claries lazera Fish.

Vet Med.J.,Giza.Vol.47,No.4(1999) 583
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Serum 17 B estradiol (pg/m1)

Serum testosterone (ng/ml) == 2000
e S NS ) o
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0
Groups
Fig. (2) Fig. (5)
Testes weight (g/fish) Ovarian waight (g/fish)
28 - p

Groups
Fig. (3)
G.S.I. of male claries fish Fig. (8)
21 G.8.1. of female clarias fish
1 a5
RE
2.5+
2
1.5
b -
0.5 -
Groups ol .Jj
M %0 (Oown PBowcc EBpencs (O pecary
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Figs.(1,2&3): Effect of domperidone (D) alone e W B Bvce @i Oaen

and in combination with thyrox- i ) X
ine (T4), clomiphene citrate  118%(45&6): Effect of domperidone (D) alone

and in combination with thyroxine
(C.C), hCG or GnRH on serum . )
testosterone levels, testes weight (T4), clomiphene citrate (C.C),
and  gonadosomatic  index hCG or GnRH on seruml7p-
(G.S.L). estradiol levels, ovarian weight and

gonadosomatic index (G.S.L).
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Figs.(7) (a-f): Photomicrographs of histological sections of Clarias lazera testes . H & E X

100. :
-7a): Control *“ Saline” Group: Numerous connective tissue (C.T.), narrow lumen

seminiferous tubules (LST) and active spermatogonia (SPG).

-7b): ‘Domperidone-Group: Wider seminiferous tubules, active spermatogonia
(SPG)& fewer mature spermatozoa (SPZ).

-7c): Domperidone + T4 Group: Mature spermatozoa (SPZ) filling the lumen of the
seminiferous tubules.

-7d): Domperidone + clomiphene Group: Less active spermetogonia (SPG) and few-
er No of spermatids (SPD). :

-7¢): Domperidone + hCG Group: Active spermatogonia (SPG) and less spermio-
genesis.

-7f): Domperidone + GnRH Group Mature spermatozoa (SPZ) & active Ley-

dig cells (ICS) in C.T. interstitivm,

Vel.Med.J..Giza.Vol.47,No.4(1999) 585
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Figs.(8) (a-f): Photomicrographs of histological sections of Clarias lazera ovaries.

H & E X 25. '

-8a): Control “ Saline” Group: The ovary showing numerous perinuclear
oogonia (PN) and growing ova (G.OV.).

-8b): Domperidone-Group: The ovary showing many growing ova (G.OV.)
and fewer mature ova (M.OV.).

-8¢): Domperidone + T4 Group: The ovary showing many fully mature ova
(M.OV.).

-8d): Domperidone + clomiphene Group: The ovary showing numerous
maturing ova (MG.OV.) and fully mature ova (M.OV.).

-8¢): Domperidone + hCG Group; The ovary showing many mature ova
(M.OV.) with yolk globules (YO.GLO.) deposition.

-8f):  Domperidone + GrRH Group: The ovary showing many ripe ova
(M.OV.) with loose C.T. interstitum,

Las Vet.Med.J. +Giza.Vol.47,No.4(1999)
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DISCUSSION

Concerning the administration of dopamine antag
onist, “domperidone™, the results of the present
study (Tables | & 2 and Figs. 7b & 8b) revealed
significant increase in sera testosterone and 17
estradiol levels with enhancement of both testicu-
lar and ovarian maturation as compared to the
control group (Tables 1 & 2 .and Figs 7a & 8a) in

Clarias lazera fish.

Present results are in agree with Patino (1997) and
Kucharczyk et. al., (1998); who proved that dopa-
mine antagonist either alone or in combination
with exogenous gonadotropins (GTH) or GnRH
had a role in gonadal maturation, ovulation and

spermiation in teleost fish.

Regarding thyroid hormones application in fish
aquaculture, Present results (Tables 1 & 2 and
Figs. 7c & 8c). confirm previous observations of
Fontaine (1976) & Dettaff and Davydova (1979)
in Sturgeon, Acipenser Stellatues, who concluded
that injection of triiodothyronine (T3) with pitui-
tary extract facilitated maturation and spawning
of fish on a production scale. In goldfish, caras-
sius auratus, T3 and T, were required for normal
gonadal maturation, probably as a factor regulat-
ing gonadal metabolism rather than gametogene-
- sis (Hurlburt, 1977).

- Concerning interrelationship between thyroid hor-

Mones and sex steroid production in fish Bales

Vet.Med.J.,Giza.Vol.47,No.4(1999)

(1982) and Ueda et. al. (1984) suggested that
there was a direct relationship between thyroxine
and elevation of sera sex steroids in fish. Present
results are in agreement with those of Ueda, et. al.
(1984)who found that serum T4 level was highest
in females and males Chum salmon, at the pre-
spawning time and decreased during the spawning
season. They added that, ? Q in Chum Salmon,
the level of estradiol-17 beta was very high during
0ocyte maturation, and decreased significantly at
the time of ovulation, in ¢ ¢ chum salmon, high
level of androgens was detected throughout pre-
spawning time and then declined sharply around
the spermiation time. Similarly, Mackenzie. et_ al.
(1989) concluded that plasma estradiol concentra-
tion of mature channel catfish, Ictalurus puncta-
tus; showed significant increase in February (ear-
ly prespawning), and remained at a higher level in
April (late prespawning) period. This increase in
plasma oestradiol level was accompained by oo-
cyte growth ( TToocyte diameter and GSI). More-
over, in Chum salmon, Oncorhynchus keta, at
varions stages of sexual maturity, Tagawa et. al.
(1994) found that both plasma concentrations of
thyroxine (T4) and triiodothyronine (T3) were
high in both sexes during the spawning season
and were relatively lower throughout early gona-

dal maturation phase (GSI are low).

Nevertheless, thyroxine clearly stimulated ovarian
development in the intact Goldfish, it had no in-
fluence on hypophysectomized regressed adult

fish (Hurlburt, 1977). The ovarian response 1o
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salmon gonadotropin was enhanced by T4, indi-
cating that thyroid hormones might act synergesti
cally with exogenous GTH rather than acting di
rectly on stimulating pituitary function because of
the increase of ovarian response to exogenous
GTH even after hypophysectomy (Hurlburt, 1977;
Higgs et. al., 1982 and Mylonas et. al., 1994).
Morcover, Cyr and Eales, (1996) and Timmer-
mans et. al. (1997) found that thyroid hormones
stimulated the testicular activity “spermatogenesis
& spermiogenesis” and androgen production in
male teleosts. The exposure of female freshwater
catfish, Clarias batrachus to sublethal concentra-
tions of carbaryl (anti-thyroids) led to inhibition
of T4 as well as Ty synthesis and also the extra-
thyroidal conversion of T4 to T3; that reflect a de-
pression in gametogenesis, maturation and release

of mature gametes of Clarias fish (Sinha, et. al.
1991).

Immersion (or) injection of T4 or T3 into dam
broodstock fish (Lam, 1994) or injection of Gold-
striped amberjack, Seriola lalarndi broodstock
fish with triiodothyronine (T3) primed by hCG
plus salmonid pituitary homogenate (Tachihara et.
al., 1997) led to improvement of the survival and
growth rates of offsprings, but the fertilization

and hatching rates were not affected.

Concerning the applying of antiestrogens into
male teleosts for regulation of GTH secretion, tes-
ticular activity and androgenic efficacy. Present

results of exogenous administration of antiestro-
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gen “Clomiphene citrate” into male Clariqg fiah
1 S lig

)
revealed improvement of Spermatogenjc actiyi
(Table, 1 & Fig. 7d). Our results are jp, agreep,

ent
with Kumar (1985) who found tha injectio,

of
clomiphene in male catfish, Clarias batrachux. fo
S; for

3 months (Feb-Apr.), led to increase i, the testis
weight, mean number of spermatid per SeMinife,.
ous tubules; mature spermatozoa and artificy
spermiation. However, exogenous salmop, gona-
dotropin treatment had a stimulating effec on
testes activity of adult male catfish (highe, testes
weight, larger nuclear diameter of Leydig cejjq
and spermatogenesis) that previously arrested by

[7beta-estradiol injection (Shetty and Rao, 1990),

The gonadal steroids (androgens & estrogens) ex.
ered their effects by interacting with specific ster.
oid binding sites in hypothalamus and Pituitary
that were involved in the control of GTH secre-
tion in fish (McEwen and Krey, 1984 and Peter,
1983). The androgenic steroids e. g. Testosterone
are mediated by their localized conversion within
the teleost fish brain e. g. Goldfish by aromatase
enzyme to oestradiol (Pasmanik & Callard 1988).
So, aromatization of testosterone to estrogen,
rather than inhibition of biosynthesis of endoge-
nous androgens may led to testicular hypofunc-
tion or even feminization of coho salmon fish
(Pifferrer and Donaldson, 1991). Steroid negative
feedback regulation of GTH secretion in fish had
proved by several investigators; in rainbow trout
(Bommelear et. al., 1981), african catfish (Habibi
et. al., 1989) and goldfish (Kobayashi and Stacey,

Vet.Med.J., Giza.Vol.47,No.4(1999)
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1990) are suppressible by testosterone of estradi

ol.

Results of the present investigation confirmed
previous observations of Billard and Peter (1977)
who found that implantation of antiestrogens into
the brain and pituitary of intact male goldfish
stimulated the GTH release, that may have dis-
rupted inhibitory dopaminergic inputs into the
pituitary (Peter, et. al. 1986) and caused GTH

release.

Present results are in disagreement with those of
Crim et. al. (1981) and Trudeau, et. al. (1991)
who concluded that positive feedback action of
aromatizable types of androgens on induced GTH
secretion was blocked by 1,4,6-androstatrien-
3,17-dione aromatose inhibitor, suggesting that
testosterone, through aromatization to E2 could
increase pituitary responsiveness to LHRH ana-
logue in mature male goldfish and consequently

increase serum GTH secretion.

Regarding the use of antiestrogens into female tel-
eost fish for enhancement of ovarian maturation
and ovulation. The present results (Table, 2 &
Fig. 8d) revealed that administration of domperi-
done plus clomiphene is more potent than dom-
peridone alone in ovarian maturation and ova
vitellogenesis. Results of the present study are in
agreement with those of Singh and Singh (1976)
who found that treatment of intact female Catfish,

Heteropneustes fossilis, with clomiphene induced

Vet.Med.J.,Giza.Vol.47,No.4(1999)

final ovarian maturation and ovulation in fishes
within 6 days, similar treatment of hypophysecto-
mized fish did not induce oocyte de velopment or
ovulation. Ueda and Takahashi, (1977a) succeed-
ed in induction of ovarian maturation and spawn
ing in loach, Misgurnus anguillicaudatus by injec

tion of clomiphene in the prespawning time

Action of non steroidal antiestrogens (clomiphene
and tamoxifen) might be due to the ability of
these synthetic compounds for competing with
estrogen  binding sites on estrogen  receptors
resulting in negative feedback increase of plasma
gonadotropins (Billard and Peter, 1977; Patterson,
1981 and Adashi et. al., 1981).

Donaldson et. al (1981) concluded that induction

In addition,

of final maturation and ovulation in Pacific sal-
mon could be achieved by antiestrogen tamoxifen

only.

Present results are in agreement, with those of
Donaldson et. al. (1981), Worthington et. al.
(1981 & 1982) and Jafri (1989) who indicated
that either antiestrogens (clomiphene & tamoxi-
fen) alone or salmonid gonadotrphin-tamoxifen
combination was effective for synchronization of
ovulation in teleosts. Chang and Yuen (1990) and
Chang et. al. (1992) proved that LHRH analog in-
jection with antiestrogens in female Black Porgy
and Ayu, Plecoglossus altivelis fish was more ef-
fective in induction of ovulation rather than usage
of antiestrogens (enclomiphene, zuclomiphene

and clomiphene) alone. However, clomiphene and
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. ot . Jlomi-
enclomiphene are more efficient than zucl

phene on final cocytic maturation.
Concerning administration of hCG with domperi-
done. The present results (Table 1 & Fig. 1) In
male and (Table, 2 & Fig. 4) in female Clanas
hCG had

effects on serum sex steroids levels i. e.,

catfish, revealed that two different
testoste-

rone in male and 17- beta estradiol in female

Clarias fish. Additionally, inspite of elevation in
serum testosterone level in males injected with
domperidone plus hCG as compared to domperi-
done-injected group (Table, 1 and Fig. 1); com-
plete spermiogenesis and spermiation are not
achieved (Fig. 7e). However, the same treatment
into female fish led to complete oocytic matura-
tion “ late post vitellogenic stage” of the Clarias
ovary (Fig. 8e) as compared to domperidone-
injected group “previtellogenic and vitellogenic

stages” (Fig. 8b).

As, the gonadotropins bind specifically to recep-
tor sites in the gonads, Schulz, 1995 and Schulz
et. al. (1997) proved that catfish had two subunits
of LH glycoproteins (alpha and beta). The LH
beta subunit were stimulated by a signal of testic-
ular origin which reflected on gonadotropin (GTH
II) secretion, steroidogenesis and onset of sper-
matogenesis. Moreover, the common and stronger
type was the LH glycoprotein alpha subunit
(Schulz et. al.,1997 & Liu et. al,,
ing that in the absence of FSH-like gonadotropin

1997); propos-

in catfish; the LH glycoprotein alpha subunit had
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[FSH-like action (GTH 1) suggesting thy LK (i

hCGQG) covers all functions requiring gonadmmp
In

regulation; gonadal maturation and qp‘W'llng i
n

catfish species.

Regarding the effect of the dopamine ANlagojng
plus GnRH on gonad recrudescence, Maturatig,
spawning and spermiation in fish; results of lhe'
present investigation (Table 1 & 2 and Figs 7 &
8f) revealed that domperidone plus GnRH g the
most efficient regimn for elevation of sex sterojq
hormones, final gonadal maturation and Spawning

in both sexes of Clarias fish.

The present results are in agreement with Patig
(1997) who demonstrated that final stages of gop.
adal growth and spawning could usually be
achieved by implanting a GnRH analogue, which
in some species of fish had to be applied in com-
bination with dopamine antagonists to increase
the responsiveness to the GnRH analogue. More-
over, results in the present study, also are in
agreement with Deragon et. al. (1997) and Pati &
Habibi (1998) who concluded that synthetic
LHRH of teleosts and mammals are chemically
different but had a pronounced stimulating effect

on GTH release and final gonadal maturation in

fish.

Simultaneous injection of domperidone with
GnRH into Clarias fish, not only had an elevating
action on serum sex steroids, but also a matura-

tion effect on gonads (testes and ovaries). In this

Vet.Med.J.,Giza.Vol.47,No.4(1999)
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respect, the results of the present investigation are

in agreement with Glubokov et a1 (1994) who
demonstrated - a  final  maturation of ovary of
Pacific mullet by GnRH plus 4 types of neurolep-
tics dopamine antagonists (pimozide, sulpiride,
metoclopramide and isofloxythepin).
Additionally, enhancement of gametogenesis
(oogenesis and spermatogenesis) and spawning
induction could be achieved in carp fish by injec-
tion of GnRH analogue plus metoclopramide (Ya-
ron, 1995); also acceleration of testes matura-
tion, spermiation and elevation plasma levels of
testosterone in male black porgyfish were in-
duced by LHRH analoge (Chang et. al. 1995).
However, Degani et. al. (1995) induced accelera-
tion of oocytic maturation and elevation of oes-
tradiol 17 beta in female Trichogaster fish by
LHRH analogue with pimozide . Donaldson,
(1996) added that regulation of broodstock matu-
ration, ovulation induction and spermiation of
teleosts could be induced by GnRH with and
without dopamine antagonists. Induction of oo-
cytic maturation, ovulation and spawning in
Asian catfish by LHRH analogue with pimozide
were reported by (Tan-Fermin, 1992; Rath & Ka-
lita, 1996 and Tan-Fermin, 1997).

In conclusion, exogenous administration of the
dopamine antagonist “ domperidone “ together
with GnRH has the most effective role on en-
hancement of final gonadal maturation , sperm

production and spawning in Clarias lazera fish.

Vet.Med.J.,Giza.Vol.47,No.4(1999)
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