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ABSTRACT

A study was conducted to evaluate the effects of Gonadotropin relasing hormone analogue (GnRHa)
alone or with dopamine antagonists (pimozide or domperidone) on induced spawning of African catfish
(Clarias gariepinus). Fifty four female C. gariepinus were divided into 9 groups. Latency period, mass
of eggs, ovulation rate, fertilization %, hatching rate, % of deformity, survival rate and estradiol (E2)
were estimated. Results of the current study indicated successful spawning induction of African catfish
using ( GnRHa) with dopamine antagonists. The highest ovulation rate (100 %) was observed in groups
6, 8 and 9 which were injected with GnRHa 40 ug\kg.b.w plus 16mg pimozid,10 and 20mg domperidone
/kg.b.w respectively. Meanwhile, the lowest ovulation rate (16.67 %) was observed in group 3 which
was injected only with GnRHa80 ug/kg.b.w and group 4 which was injected with GnRHa 40 ug plus
pimozid 4 mg/kg.b.w . The egg mass produced per female showed significant difference (P < 0.05)
among different groups with the highest values in group 6, while the lowest value was observed in
group 4. There was significant highest percentage of deformed larvae (11.2 %) in group 4 and the lowest
(4.17 %) was in group 5. Data showed that the level of 17β-estradiol (E2) increased at 6 h in all treated
groups with a significant difference (P< 0.05). The peak level of E2 was observed at 12 hr post injection
in group 9. In contrast, there is A significant decrease in E2 at 24 hr post injection in all ovulated groups.
In conclusion , the experiment clearly indicated that the use of GnRHa combined with dopamine
antagonists was more effective in induction of spawning compared with the use of GnRHa alone in
African catfish.
KeyWords: Clarias gariepinus, induced spawning, Gonadotropin releasing hormone analogue
(GnRHa), dopamine antagonists, estradiol (E2).
(BVMJ‐27(1):25‐35, 2014)

1. INTRODUCTION

T

he
African
catfish
(Clarias
gariepinus) has attracted interest as a
potential species for fish culture in
Egypt due to its rapid growth, large body
weight and a high content of protein in the
tasty boneless flesh. Several authors have
used hypophysation for inducing ovulation
in catfish females (Adamek 1995; Brzuska
2001 and Akar and Ali 2006. In order to
ensure a reliable supply of quality fish seed,
various techniques have been developed for
breeding pond fish under controlled

conditions. Where some methods require
only elementary changes in environmental
conditions,
others
require
sexual
segregation of mature specimens or
substrates for attachment of eggs. The most
sophisticated and efficient technique until
date is the use of hormones to induce
spawning (Staff, 1983; Richardson, 1988).
Induced breeding by hypophysation was
developed in India for catfishes such as
Heteropneustes fossilis and Clarias
batrachus (Ramaswamy and Sunderaraj
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performance parameters of African catfish
and to record the progress in the circulating
levels of ovarian hormone: oestradiol,
representing the main steroid involved in
vitellogenesis.

1956; Khan and Mukhopadhyay, 1976;
Dehadrai et al.,1985), the doses of pituitary
extract required for singhi was found to be
very high (30 mg/kg). In recent years, a
combination of dopamine antagonists and
LHRH analogue (LHRAa) has been found
successful in ovulation and induced
breeding in some teleosts (De Leeuw et al.,
1985; Fremin, 1991). Carp pituitary extract
(CPE) and luteinizing hormone-releasing
hormone analogue (LHRHa) are two wellknown hormones for controlling ovulation
in channel catfish (Fobes 2013). Since the
1990s, a drug known as ovaprim has been
commonly used as a spawning hormone in
fish breeding (Marte et al., 1987). Ovaprim,
which is a combination of salmon GnRH
analog combined with a dopamine agonist
Domperidone, has proved to be extremely
successful in breeding of carps with a
spawning rate of about 100%. In
comparison, the success rate of spawning
using GnRH analogs in other fishes are
100% in Grouper (Epinephelus salmoides)
(Kungvankij et al., 1986), and 99% in
Milkfish (Channos chanos) (Kelley and
Lee, 1986). Catfishes are a favorite food in
India and Southeast Asia. Of the three
species that are chiefly cultivated viz.
Clarias batrachus, C. gariepinus and C.
macrocephalus, the first and third are
extensively cultured in Asia. Although C.
batrachus breeds naturally in ponds, the
efficiency and rate of induced spawning of
catfish with ovaprim has been found to be
less than 50% (Thalathiah et al., 1988;
Ngamvongchon et al., 1988), which is very
low compared to that of carps. Sex steroids
in female fish perform major roles in
oocyte maturation, ovulation and spawning.
Synthesis of vitellogenin and increase in
ovarian size during final oocyte maturation
is controlled by
17b-estradiol. 17bestradiol
is
directly
related
to
gonadosomatic index (Tyler et al.. 1991;
Sabet et al. 2009; Coccia et al., 2010).

2. MATERIAL AND METHODS
2.1. Fish and experimental design:
A total number of Fifty-four apparently
healthy female and one hundred and sixty
two male African catfish (Clarias
gariepinus) were obtained from private fish
farm, Alexandria governorate, Egypt in
august 2013. The fish were transported to
Lab of department of animal husbandry and
animal wealth development, (fish breeding
and production) at Fac. of Vet. Med, Edfina,
Alexandria University and maintained in
fiber glass tanks, supplied with oxygenated
dechlorinated tap water for 15 days for
acclimation. The fish were fed twice daily
with pelleted food (30 % crude protein) in a
rate of 3% of their body weight. Water
parameters were monitored, temperature
was 28.6 ± 1.05 Ԩ, pH was 8.57 ± 0.19 and
Dissolved oxygen (DO) was 6.57 ± 0.19
mg/L. Female catfish, which showed
spawning signs, were randomly divided into
9 groups with two replicates, each
contained three females as shown in table
(1).
2.2. Preparation of GnRHa and dopamine
antagonists:
2.2.1. Gonadotropin releasing hormone
analogue GnRHa: Cystorelin® (vial 20
ml) each 1 ml contains 50 μg synthetic
Gonadorelin
(GnRh)
diacetate
tetrahydrate manufactured by CEVA
SANTLE ANIMAL –FARANCE.
2.2.2. Pimozide tablets, each tablet
contains 4mg from the active principle
(under trade name Orap Forte®
manifactured by Cilag, Belgium
Campany). Pimozide tablets were
powdered and then dissolved in
dimethyl sulfoxide (Omeljaniuk et al.
1987).

The aim of this study is to investigate
the effects of using GnRH analogues with
or without dopamine antagonists (pimozide
or domperidone) on the spawning
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2.2.3. Domperidone tablets: each tablet
contains 10 mg from the active
principle
(under
trade
name
Gastromotil® manifactured by EIPICO
Campany, Cairo, A. R. E.) were
powdered and then resuspended in
physiological saline 0.9 % when

needed ( Alok et al 1997). The volume
of injection of different doses of
Pimozide or dompridone were adjusted
at 2ml /Kg.B.w and injected
intramuscularly
combined
with
GnRHa.

Table (1) Showing GnRHa and dopamine antagonists doses used in different groups
Groups(each group
6 female fish)
G1 ( control)
G2
G3
G4
G5
G6
G7
G8

Drug

Dose/ kg / B.wt.

Saline
GnRHa
GnRHa

1ml
40 μg
80 μg
40 μg + 4mg
40 μg + 8mg
40 μg + 16mg

GnRHa +
Pimozide
GnRHa +
Dompridone

G9

40 μg + 5mg
40 μg + 10mg
40 μg + 20mg

N.B. The volume of injection of different doses of Pimozide or dompridone were adjusted not
exceed 2ml /Kg. B.w and injected intramuscularly combined with GnRHa.
24 h after fertilization, when eggs were at
the stage of gastrulation (Razavi, 1984).
Survival rate was determined according to
(El-Ashram, 1997).

2.3. Stripping and fertilization of eggs:
Female fish, which were injected by
GnRHa alone or in combination with
dopamine antagonists, were checked for
ovulation after six hrs. post injection and
continued at one-hour intervals. The fish
that yielded stream of transparent greenbrown eggs were rated as ovulated. The
weight of total egg mass from each female
was recorded for total egg production. Eggs
obtained from each female were fertilized
by mixing with milt obtained from
macerated testes of three killed males
according to Rothbard (1981). The
fertilized eggs were spread into plastic bowl
containing 4 L of water (dechlorinated tap
water) for incubation. Dull, unfertilized
dead eggs were separated from transparent,
living ones. After hatching, the percentage
of normal and deformed larvae was
calculated. Fertilization success was
determined under a dissecting microscope

2.4. Assessment of results:
2.4.1- Ovulation ratio = number of ovulated
females / number of injected females x 100
Szabo et al. (2002)
2.4.2- Egg weight:
Egg weight were estimated according to
Szabo et al. (2002)
2.4.3- Percentage of fertilized eggs:
A sample of 100 eggs was taken from the
central part of the plastic bowel of each
female (Brzuska, 2004) placed in Petri dish
and examined under binocular microscope
3x. Dull unfertilized eggs were separated
from transparent living ones and counting
the number of fertilized one (Ayinla, 1988).
This was done after 12 hrs post fertilization.
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treatment program. Control group showed
no ovulatation after injecting physiological
saline. In the same respect group (2)
received GnRHa 40ug/kg.b.w showed no
ovulatation. While group (3) injected with
GnRHa 80 ug/kg.b.w showed low ovulation
(16.67 %).
The highest percentage of ovulation(100 %)
was observed in groups 6, 8 and 9 which
were injected with GnRHa 40 ug/kg.b.w
plus 16mg pimozid,10 and 20mg
dompridone /kg.b.w respectively, followed
by (83.33%) in group 5 injected with
GnRHa 40 ug/kg.b.w plus 8mg pimozid.
While in group 7 which were injected with
GnRHa 40 ug/kg.b.w plus 5mg dompridone
/kg. b.w was (50 %). In contrast, the lowest
ovulation percentage (16.67 %) was
observed in group 4 which were injected
with GnRHa 40 ug/kg.b.w plus 4mg/kg.b.w
pimozid.
The latency period ranged from 10.33 to 15
hrs for the seven ovulated groups (Table 2).
Data demonstrated significant differences
among these groups. The lowest latency
period was (10.33 hrs) in group 9. In the
contrary, the longest latency period was (15
hrs) in group 3. The weight of egg mass
produced per female showed significant
difference (P < 0.05) among different
groups with the lowest values (30.4 gm) in
group 4 which was significantly differed
from other treatments. While, the highest
value (67.27 gm) was observed in group 9
(Table 2).
As shown in Table 2 the percentage of
fertilization
among
the
different
experimental groups were significantly
differed (p < 0.05) with the lowest
percentage of fertilization observed in
group 4 (63.33 %) which was significantly
differed (P < 0.05) from all other
treatments. On the other hand, the highest
percentage of fertilization was found in
group 8 (83.17 %) followed by group 5
(79.87 %).

Fertilization rate = (Number of fertilized
eggs / Total number of eggs) x 100
2.4.4-Hatching rate = (Number of hatched
eggs (larvae)/ Total number of fertilized
eggs) x 100
2.4.5-latancy period
Period from injection till the onset of
ovulation (hrs).
2.4.6-% of deformity marked curved tail and
shortened body. The percentage of
undeveloped eggs, normal fry and
deformed fry was noted in each case as
suggested by De Leeuw et al. (1985)
2.4.7. Survival rate= (Final number of
survival larvae / Initial number of fish
embryo) x 100 (El-Ashram, 1997)
2.4.8- Hormone determinations
Blood samples were collected from the
caudal vein at 0,6,12 and 24 hrs postinjection without anticoagulant then
transferred to Wasserman tubes. Blood was
allowed to clot at room temperature for 45
min then centrifuged at 3000 rpm for 15
minute to obtain serum sample (Bernet et
al., 2001). The Serum samples were
pipetted into Eppendorf tube, labeled and
stored in deep freeze at -20°C till assayed.
Oestradiol was determined by Enzyme
Immunoassay using standard oestradiol (0,
10, 30, 100, 300, and 1000 pg\ml)
(biocheck, Inc. Foster City, CA 94404
U.S.A.),
2.4.8-Statistical analysis:
One-way analysis of variance (ANOVA)
was applied used using (Statistical analysis
System (SAS, 2004) software (SAS
Institute Cary, North Carolina, USA, 2004.
3. RESULTS:
As presented in Table 2. The percentage of
ovulation for the experimental groups was
significantly different according to
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Table (2) the effect of GnRHa, pimozide and dompridone on spawning parameters in catfish
(n = 6).
GROUPS

Fish
weight (g)

Ovu.
%

G1
(control)
G2 (Gn

614.08a±1
2.57
620.10a±1
6.87
578.45a
±2012
586.83a±1
2.93
628.17a±1
9.83
628.30a±1
6.55
625.50a±1
8.67
548.17a±1
7.47

0

40ug)

G3 (Gn 80
ug)

G4 (Gn 40
ug +P 4mg)

G5 (Gn 40
ug +P 8mg)

G6(Gn 40
ug + P 16mg)

G7 (Gn 40
ug +D 5mg)
G8 (Gn40
ug + D 10
mg)
G9 (Gn
40ug + D 20
mg)

546.18a±1
2.45

Egg
weight
(g)
0

Latency
period (h)

Fertilizati
on %

hatching
rate %

% of
deformity

Survival
rate

0

0

0

0

0

0

0

0

0

0

0

0

16.6
7d
16.6
7d
83.3
3b
100a

33.4d ±
0.00
30.4d ±
0.00
55.94b ±
6.34
67.27a ±
3.69
40.18c ±
5.16
57.42b ±
7.33

15.0a ±
0.00
13.0b ±
0.00
11.8c
±0.42
11.33c±0.
42
12.33bc±0
.96
11.5c±0.3
4

62.27b±3.
22
63.33b ±
3.25
79.87ab±4
.21
65.17b±4.
36
68.44b±5.
62
83.17a±3.
75

70.02b±3.7
4
73.22b±2.5
6
86.67a±2.1
7
75.24b±0.9
9
76.33b±1.9
4
89.17a±2.2
7

9.12b±2.1
1
11.2a±3.1
1
4.17c±1.0
8
10.05a±1.
06
5.17c±1.1
7
4.51c±0.7
6

71.55b ±
18.1
75.45b ±
20.1
85.12a ±
10.54
80.68a ±
11.54
76.04a ±
6.11
89.50a ±
4.2

54.82b ±
6.34

10.33d±0.
42

67.17b±6.
24

72.66b±5.3
9

8.04b±1.1
3

81.33a ±
8.33

50c
100a
100a

Table 3 - The effect of GnRHa , pimozide and dompridone on serum esteroid levels in catfish
( n = 3).
Groups

At injection

6 h.

12 h.

24 h

G1- (control)
G2 (Gn 40ug)
G3 (Gn 80 ug)
G4 (Gn 40 ug +P 4mg)
G5 (Gn 40 ug +P 8mg)
G6(Gn 40 ug + P 16mg)
G7 (Gn 40 ug +D 5mg)
G8 (Gn40 ug + D 10 mg)
G9 (Gn 40 ug+ D 20 mg)

0.34a±0.05
0.36a±0.04
0.35a±0.07
0.33a±0.02
0.35a±0.08
0.33a±0.05
0.34a±0.03
0.35a±0.07
0.35a±0.07

0.42c±0.17
0.50bc±0.09
0.56bc±0.10
0.60b±0.11
0.84ab±0.07
0.93a±0.12
0.60b±0.11
0.83ab±0.12
0.94a±0.12

0.37e±0.09
0.66d±0.09
0.98d±0.12
1.17d±0.13
1.67b±0.13
1.98a±0.15
1.37c±0.13
1.88b±0.17
2.21a±0.19

0.51c±0.10
0.78b±0.08
1.05b±0.09
1.25a±0.17
0.90b±0.09
0.56c±0.17
0.97b±0.010
1.05b±0.12
0.93b±0.12

Gn=GnRha
P=Pimozide
D = Dompridone
Ovu. % = Ovulation %
Means within the same column carrying different letters are significantly different at (P < 0.05).
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work in C. macrocephalus, as in C.
gariepinus.
The highest percentage of
ovulation(100 %) was observed in groups 6,
8 and 9 which were injected with GnRHa 40
ug/kg.b.w plus 16mg pimozid,10 and 20mg
dompridone /kg.b.w respectively, followed
by (83.33%) in group 5 injected with
GnRHa 40 ug/kg.b.w plus 8mg pimozid.
While in group 7 which were injected with
GnRHa 40 ug/kg.b.w plus 5mg dompridone
/kg.b.w was (50 %). In contrast, the lowest
ovulation percentage (16.67 %) was
observed in group 4 which were injected
with GnRHa 40 ug/kg.b.w plus 4mg/kg.b.w
pimozid. These results are nearly agreed
with the results obtained by Brzuska, 2003
reported that combination of GnRHa with
dompridone showed high ovulation rate
(87.5) in African catfish .Also Nayak et al
(2001) demonstrated that administration of
LHRHa combined with pimozid caused
high rate of ovulation in Indian catfish
(Hetropneustes fossilis).On the other hand,
Dorafshan et al (2003) and Ghezel, 1993
stated that combination of GnRHa with a
dopamine receptor antagonist such as
domperidone is necessary for spawning
induction in cyprinid fish such as common
carp. Aizen et al. (2005) reported that, the
addition of some additives to HCG or CPE
as a dopamine antagonist causes the
stimulator was more potent in inducing
ovulation compared to GnRHa alone and
this attributed to Dopaminergic inhibition is
a major barrier along the reproductive axis
that arrests spontaneous spawning. The
latency period ranged from 10.33 to 15 hrs
for the seven ovulated groups (Table 2).
Data demonstrated significant differences
among these groups. The lowest latency
period was (10.33 hrs) in group 9. In the
contrary, the longest latency period was (15
hrs) in group 3. Our results were nearly
similar with that obtained by Brzuska, 2003
reported that combination of GnRHa with
dompridone showed latency time 13 h in
African catfish (Clarias gariepinus) and De
Leeuw et al. (1985) reported that the latency
time was 12.3 h in African catfish (Clarias
gariepinus) injected with LHRHa and

Percentage of hatchability showed
significant differences (P < 0.05) among the
groups. The highest significant hatchability
percentage observed in group 8 (89.17%)
followed by group 5 (86.67%). The lowest
significant
hatchability
percentage
observed in group 3 (70.02 %).
Percentage of deformed larvae for the
ovulated groups were significantly differ
from each other (P < 0.05) and the lowest
percentage was reported in group 5 (4.17 %)
followed by group 8 (4.51%) (Table 2).
There was significant higher percentage of
deformed larvae for group 4 (11.2 %)
followed by group 6 (10.05%) and group 3
(9.12%).
Survival rate for the ovulated groups were
significantly differ from each other (P <
0.05) and significant lowest percentage was
reported for group 3 (71.55b ± 18.1). There
was significant highest percentage of
Survival rate for group 8 (89.50a ± 4.2)
compared to other groups.
Table (3) showed the serum 17β-estradiol
(E2) concentrations measured at zero, 6, 12
and 24 h post-injection. After 6 h, there was
an increase in the level of 17β-estradiol in
all groups and a significant difference (p<
0.05) was observed. Peak level of serum E2
was observed at 12 h post injection for
group 9 followed by group 6. In the present
study treatment with GnRHa with Pimozide
or domperidone could increase the amount
of sex steroids and subsequent ovarian
development in Clarias gariepinus.
4. DISCUSSION
Concerning to the results illustrated in
Table 2. The percentage of ovulation for the
experimental groups was significantly
different according to treatment program.
Control group showed no ovulatation after
injecting physiological saline. In the same
respect group (2) received GnRHa
40ug/kg.b.w showed no ovulatation. While
group (3) injected with GnRHa 80
ug/kg.b.w showed low ovulation (16.67 %).
These findings was closely similar to those
described by (Richter et al 1987) in their
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followed by group 6 (10.05%) and group 3
(9.12%). This Significant increase in the
percentage of deformed larvae in fish of
these groups may be attributed to the low
egg quality that led to higher larval
deformities. This high deformity may be
attributed to the fertilization of unripe ova,
which led to abnormal embryonic
development (Azuadi et al., 2011). Survival
rate for the ovulated groups were
significantly differ from each other (P <
0.05) and significant lowest percentage was
reported for group 3 (71.55b ± 18.1). There
was significant highest percentage of
Survival rate for group 8 (89.50a ± 4.2)
compared to other groups.
Regarding to the results in Table (3),
the serum 17β-estradiol (E2) concentrations
measured at zero, 6, 12 and 24 h postinjection. After 6 h, there was an increase in
the level of 17β-estradiol in all groups and
a significant difference (p< 0.05) was
observed. Peak level of serum E2 was
observed at 12 h post injection for group 9
followed by group 6. In the present study
treatment with GnRHa with Pimozide or
domperidone could increase the amount of
sex steroids and subsequent ovarian
development in Clarias gariepinus. These
results agree with these previously reported
for sea bass Dicentrarchus labrax by Prat et
al., 2001 where the treatment of GnRHa and
pimozide induced an increase of plasma sex
steroids. The sharp increase in plasma E2
could occur because of a high aromatase
activity in the ovary at the moment of
GnRHa administration. Also our results
were nearly similar to that obtained by
Sigal-Drori et al (1993) reported that The
rise
in
circulating
Gonadotrophin
Hormones
following
GnRH+Metoclopramide was gradual and
reached its peak 14 h after treatment of
common carp. The failure of fish to ovulate
after treatment with GnRHa and the control
vehicles may suggest that plasma
gonadotropin (Gth) levels of those fish had
remained low. A surge in Gth can initiate
final events of oocyte maturation and

pimozide. On the other hand, there were
long argument around the latency time
obtained by other several studies [Akar.
2006 and El-Hawarry et al 2012] in silver
carp, Basavaraja et al., 2007 in Indian carp
and {Brzuska, 2006 and Vazirzadeh et al.,
2011] in common carp]. This difference
may due to change in hormone used or
difference in water parameters as
temperature. Also species of fish, time of
injection and injection regime for each
special treatments. The weight of egg mass
produced per female showed significant
difference (P < 0.05) among different
groups with the lowest values (30.4 gm) in
group 4 which was significantly differed
from other treatments. While, the highest
value (67.27 gm) was observed in group 9
(Table 2). This variation may be attributed
to different doses of dopamine antagonists.
The percentage of fertilization among the
different experimental groups were
significantly differed (p < 0.05) with the
lowest percentage of fertilization observed
in group 4 (63.33 %) which was
significantly differed (P < 0.05) from all
other treatments. On the other hand, the
highest percentage of fertilization was
found in group 8 (83.17 %) followed by
group 5 (79.87 %). Similar results were
obtained by Nayak et al (2001) who
demonstrated that administration of
LHRHa combined with pimozid caused
high rate of fertilization in Indian catfish
(Hetropneustes fossilis). Percentage of
hatchability showed significant differences
(P < 0.05) among the groups. The highest
significant
hatchability
percentage
observed in group 8 (89.17%) followed by
group 5 (86.67%). The lowest significant
hatchability percentage observed in group 3
(70.02 %). This lowest rate may be
attributed to the poor quality eggs in this
group. Percentage of deformed larvae for
the ovulated groups were significantly
differ from each other (P < 0.05) and the
lowest percentage was reported in group 5
(4.17 %) followed by group 8 (4.51) (Table
2). There was significant higher percentage
of deformed larvae for group 4 (11.2 %)
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ovulation in C. macrocephalus, as in C.
gariepinus (Richter et al 1987).
CONCLUSION: The results demonstrated
that treatment with GnRHa combined by
dopamine antagonist (Pimozide or
Dompridone) might be considered an
effective procedure for induction of
spawning in Clarias
gariepinus. Also,
administration of GnRHa 40ug plus
domperidone 10mg/kg.b.w. gave the best
spawning results.
5. REFERENCES
Adamek, J. (1995). Rozrodi podchow
wyegen surnaa fry kanskiego (Clarias
gariepinus). Przege. Ryb, 1:36-42.
Aizen J, Meiri, I., Tzchori, I., LevaviSivan,B., and Rosenfeld, H. (2005).
Enhancing spawning in the grey
mullet (Mugil cephalus) by removal
of dopaminergic inhibition. General
comparative endocrinology, 142 (12): 212-217.
Akar. M.A. (2006). Biologic and economic
efficiency of human chorionic
gonadotropin and carp pituitary
extract for spawning induction in
silver carp (Hypophthalmichthvs
molitrix). Egypt. J. Ex Biol.
(zool).1:73-76.
Akar. M.A. and Ali, M.A. (2006). Artificial
spawning of African catfish (Clarias
gariepinus).After stimulation of
ovulation with carp pituitary extract,
human chorionic gonadotropin and
mixed injection. Egypt. J. of Appl.
Sci., 21(2):8-16.
Alok, D., Deyika, P. and Lalit, G.
(1997): Effect of d-Lys6 salmon
sGnRH alone and in combination
with domperidone on the spawning of
common carp during the late
spawning
season.
Aquaculture
International. 5(4): 369-374
Ayinla, O.A.
(1988): Nutritive and
reproductive performance of Clarias
gariepinus
(Burchell
1822).

32

Shourbela et al. (2014)

Ameiurus nebulosus, Using Carp
Pituitary
Extract and LHRHa.
Master of Science Thesis, Faculty of
Auburn University.
Ghezel, H.G (1993). Spawning induction in
common carp, C. carpio using GnRH,
HCG, PMSG, M. Sc thesis, Faculty of
Veterinary Medicine, University of
Tehran (in Persian) pp: 60-124.
Khan, H.A. and S.K. Mukhopadhyay
(1976). Production of stocking
material of some air-breathing fishes
by hypophysation. J. Inland Fish. Soc.
India, 7:156-161.
Kelley, C.D., & Lee, C.S. (1986). Artificial
propagation. In: Lee C-S, Gordonand
MS,
Watanabe
WO
(Eds.),
Aquaculture of milkfish (Chanos
chanos). State of the art. Oceanic
Institute, Hawaii, 83-116.
Kungvankij, P., Tiro, L., Pudadera, B.P., &
Potestas, I.O. (1986). Induced
spawning and larval rearing of
grouper (Epinephelus salmoides
Maxwell). In: J.L. Maclean, L.B.
Dizon and L.V. Hosillos (Eds.), the
First Asian Fisheries Forum. Asian
Fisheries
Society,
Manila,
Philippines.
Marte, C.L., Sherwood, N.M., Crim, L.W.,
& Harvey, B. (1987). Induced
spawning of maturing milkfish
(Chanos chanos forsskal) with
gonadotropin-releasing
hormone
(GnRH) analogues administered in
various ways. Aquaculture, 60:303310.
Nayakp. K., Mishra, T.K., Singh, B.N.,
Pandey, A.K. and Das, R.C. (2001):
Induced maturation and ovulation in
Heteropneustes fossilis by using
LHRHa, pimozide and ovaprim for
production of quality eggs and larvae.
Indian J. Fish., 48(3): 269-275.
Ngamvongchon, S., Pawaputanon, O.,
Leelapatra, W., and Johnson, W.E.
(1988). Effectiveness of LHRH
analogous for the induced spawning
of carp and catfish in Northeast
Thailand. Aquaculture, 74, 35 - 40.

Ovopel or [D-Tle6, ProNHEt9] LHRHa (Lecirelin). Aquaculture resarch,
37: 264-271.
Coccia, E., De Lisa, E., Di Cristo, C., Di
Cosmo, A., Paolucci, M. (2010).
Effects of estradiol and progesterone
on the reproduction of the freshwater
crayfish Cherax albidus. Biol Bull
218:36–47
De Leeuw, R., Th. Goos, H.J., Richter C.J.
and Eding, E.H. (1985). PimozideLHRHa induced breeding of the
African catfish, Clarias gariepinus
(Bruchell). Aquaculture, 44:295-302.
Dehadrai, P.V., Kamal, M.Y. and Das, K.K.
(1985). Package of practices for
increasing production of airbreathing fishes. In: Aquaculture
Extension Manual 3:1-14. Central
Inland Fisheries Research Institute,
Barrack pore.
Dorafshan S, Hossein Mostafavi and
Bagher
MojaziAmiri
(2003).
Induction of spawning in common
carp Cyprinus carpio,using pituitary
extract and GnRH analogue in
combination with Domperidone.
Iranian journal of biotechnology,
1(4).
El-Ashram,
A.M.
(1997).
Some
reproductive studies on some
freshwater fish with regard to some
pathological
and
toxicological
factors. Ph.D. Thesis, Zagazig univ.,
Egypt.
El-Hawarry W.N, Nemaatallah, B.R. and
Shinaway, A.M. (2012). Induced
Spawning
of
Silver
Carp,
Hypophthalmichthys molitrix Using
Hormones/Hormonal Analogue with
Dopamine Antagonists. Online J.
Anim. Feed Res., 2(1): 58-63.
Fermin, C.A. (1991). LHRHa and
domperiodone-induced
oocyte
maturation and ovulation in bighead
carp,
Aristchthys
nobilis
(Richardson).Aquaculture, 93:87-94.
Fobes, M.C. (2013): Controlled Spawning
of White Catfish, Ictalurus catus,
and Brown Bullhead Catfish,
33

Induced spawning of African catfish, using (GnRHa) combined with dopamine antagonists

frisii kutum (Kamenskii, 1901)
during spawning season from river
Sefid-Rood of the Southern Caspian
Sea. J Cell Anim Biol 3:208–215
SAS (2004): SAS institute / STAT Guide
for personal computers, 6th ed. Cary,
NC.
Sigal-Drori et al. (1993). Spawning
induction in common carp (Cyprinus
carpio) using pituitary extract or
GnRH super active analogue
combined with metoclopramide:
analysis of hormone profile, progress
of oocyte maturation and dependence
on temperature. Aquacuhre, 119: 393407.
Staff, F. (1983). Alaska Department of Fish
and Game, Division of Fisheries
Rehabilitation, Enhancement and
Development. Fish Culture Manual
Szabo, T., Modgyasszay, C.S. and Horvath,
L. (2002). Ovulation induction in
nase (Chondrostom anasus). Using
pituitary extract or GnRH analogue
combined
with
domperidone.
Aquaculture 203: 389-395.
Thalathiah, S., Ahmad, A.O., and Zaini,
M.S. (1988). Induced spawning
techniques practiced at Batu
Berendam,
Malaka,
Malaysia.
Aquaculture, 74: 23-33.
Tyler C.R., Sumpter J.P., Kawauchi H., and
Swanson P. (1991) Involvement of
gonadotropin uptake of vitellogenin
into vitellogenic oocytes of the
rainbow trout Oncorhynchus mykiss.
Gen Comp Endocrinol 84:291–299
Vazirzadeh A, Amiri, B.M., Yelghi, S.,
Hajimoradloo, A., Nematollahi, M.A.
and
Mylonas,
C.C.
(2011).
Comparison of the effects of different
methods of mammalian and salmon
GnRHa administration on spawning
performance in wild-caught female
carp (Cyprinus carpio) from the
Caspian Sea. Aquaculture, 320: 123128

Omeljaniuk, R.J., Shih, S.H., and Peter,
R.E. (1987). In-vivo evaluation of
dopamine
receptor-mediated
inhibition of gonadotrophin secretion
from the pituitary gland of the
goldfish, Carassius auratus. J
Endocrinol; 114:449 –58.
Prat, F., Zanuy, S., and Carrillo, M. (2001):
Effect of gonadotropin-releasing
hormone analogue (GnRHa) and
pimozide on plasma levels of sex
steroids and ovarian development in
sea bass (Dicentrarchus labrax L.).
Aquaculture, 198:325–38.
Ramaswamy, L.S. and Sunderaraj, B.I.
(1956). Induced spawning in the
Indian catfish. Science, 123:1080
Razavi Sayyad, B. and Sefid (1984). Rutilus
frisii kutum (Kamenskii, 1901).
Iranian
Fisheries
Research
Organization, pp. 32
Richardson, A. (1988). Hatchery Manual
for the White Sturgeon Acipenser
transmontanus with Application to
Other
North
American
Acipenseridae.
Cooperative
Extension, University of California,
Division of Agriculture and Natural
Resources.
Richter, C.J.J., Eding, E.H. Goose, H.J.T.,
De Leeuw, R., Scott, A.P. and Van
Oordt, P.G. (1987): The effect of
pimozide/LHRHa and 17 alphahydroxyprogesterone on plasma
steroid levels and ovulation in the
African catfish, Clarias garpienus,
Aquaculture; 63:157–168.
Rothbard, S., (1981). Induced reproduction
in cultivated cyprinids-the common
carp and the group of Chinese carps.
I. The technique of induction,
spawning and hatching. Bamidgeh,
33: 103-121.
Sabet, S.S., Reza, I.M., Bagher, A.F.,
Saeed, G. (2009). Study on sexual
maturity and levels of gonad steroid
hormones in female kutum Rutilus

34

)Shourbela et al. (2014
ﻋﺪد 35-25 :(1) 27ﺳ ﺘﻤ ﺮ 2014

ﻣﺠﻠﺔ ﺑ ﻬﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

اﻟﺘﻔﺮﯾﺦ اﻟﺼﻨﺎﻋﻲ ﻟﻠﻘﺮﻣﻮط اﻻﻓﺮﯾﻘﻲ ﺑﺎﺳﺘﺨﺪام  GnRHaﻣﻊ ﻣﺜﺒﻄﺎت اﻟﺪوﺑﺎﻣﯿﻦ
راﻣﻲ ﻣﺤﻤﻮد ﺷﺮﺑﯿﻠﮫ  ،1أﺷﺮف ﻣﺤﻤﺪ ﻋﺒﺪ اﻟﻠﻄﯿﻒ ،2ﻋﺒﺪ اﻟﻌﻈﯿﻢ ﻣﺤﻤﺪ ﻋﺒﺪ اﻟﻌﻈﯿﻢ

3

 1ﻗﺴﻢ رﻋﺎﯾﺔ اﻟﺤﯿﻮان وﺗﻨﻤﯿﺔ اﻟﺜﺮوة اﻟﺤﯿﻮاﻧﯿﺔ )ﺗﺮﺑﯿﺔ واﻧﺘﺎج اﻻﺳﻤﺎك( ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي -ﺟﺎﻣﻌﮫ اﻻﺳﻜﻨﺪرﯾﮫ
 2ﻗﺴﻢ اﻣﺮاض اﻻﺳﻤﺎك ورﻋﺎﯾﺘﮭﺎ .ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي -ﺟﺎﻣﻌﮫ ﺑﻨﮭﺎ
 3ﻗﺴﻢ اﻟﻔﺎرﻣﺎﻛﻮﻟﻮﺟﻲ -ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي -ﺟﺎﻣﻌﮫ ﺑﻨﮭﺎ

اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻲ
اﺳ ــﺗﻬدﻓت ﻫذﻩ اﻟد ارﺳ ــﺔ ﺗﻘﯾ م اﻟﺣﻘن ﺑﻬرﻣون ﺳـ ـ ﺳ ــﺗورﻠﯾن  GnRHaوﺣدﻩ او ﻣﻊ ﻣﺛ طﺎت اﻟدو ﺎﻣﯾن ﻣﺛﻞ دوﻣﺑردون و ﻣوزاﯾد ﻹﺣداث
اﻟﺗﻔرﺦ اﻟﺻ ــﻧﺎﻋﻲ ﻹﻧﺎث اﻟﻘرﻣو اﻻﻓرﻘﻲ .واﺳ ــﺗﺧدم ﻟﻬذا  54ﺳ ــﻣ ﻪ )اﻧﺎث( ﻗﺳ ــﻣت اﻟﻰ  9ﻣﺟﻣوﻋﺎت .وﺗم ﺗﺳ ــﺟﯾﻞ اﻟزﻣن ﺑﯾن اﻟﺣﻘن
واﻟﺗﺑو ض وﻗ ﺎس ﻣ ﻪ اﻟﺑ ض وﻧﺳ ـ ﻪ اﻟﺗﺑو ض واﻻﺧﺻــﺎب وﻧﺳ ـ ﻪ اﻟﻔﻘس وﻧﺳ ـ ﻪ اﻟﺗﺷــوﻫﺎت وﻧﺳ ـ ﻪ اﻻﻋﺎﺷــﻪ ﻣﺎ ﺗم ﻗ ﺎس ﺗر ﯾز ﻫرﻣون
اﺳـ ـ ـ ـ ـ ـ ــﺗرادﯾول ﻓﻲ اﻟﺳـ ـ ـ ـ ـ ـ ــﯾرم .وأظﻬرت اﻟﻧﺗــﺎﺋﺞ ﻣــﺎ ﯾﻠﻲ :ﻧﺟــﺎح اﻟﺗﺑو ض ﻓﻲ ﺳـ ـ ـ ـ ـ ـ ــﻣ ــﻪ اﻟﻘرﻣو اﻻﻓرﻘﻲ ﻣﻌــدل ﯾﺗراوح ﺑﯾن  %100ﻓﻲ

اﻟﻣﺟﻣوﻋﺎت)6و8و (9اﻟﺗﻲ ﺗم ﺣﻘﻧﻬﺎ ب  40ﻣ روﺟرام  GnRHaﻣﺿ ـ ــﺎﻓﺎ اﻟ ﻪ 16ﻣﺟم ﺑﯾوزاﯾد10 ،و 20ﻣﺟم دوﻣﺑردون ﻟﻛﻞ ﺟم ﻣن

وزن اﻟﺟﺳـم ﻋﻠﻰ اﻟﺗواﻟﻲ .ﺑﯾﻧﻣﺎ ﻟوﺣظ اﻗﻞ ﻧﺳـ ﻪ ﺗﺑو ض ) (%16.67ﻓﻲ اﻟﻣﺟﻣوﻋﻪ اﻟﺛﺎﻟﺛﻪ اﻟﺗﻲ ﺗم ﺣﻘﻧﻬﺎ ب  80ﻣ روﺟرام GnRHa

واﻟﻣﺟﻣوﻋﻪ اﻟ ار ﻌﻪ اﻟﺗﻲ ﺗم ﺣﻘﻧﻬﺎ ب  40ﻣ روﺟرام  GnRHaﻣﺿ ــﺎﻓﺎ اﻟ ﻪ 4ﻣﺟم ﺑﯾوزاﯾد ﻟﻛﻞ ﺟم ﻣن وزن اﻟﺟﺳ ــم .اظﻬرت اﻟﻧﺗﺎﺋﺞ ان
ﺗﻠﻪ اﻟﺑ ض اﻟﻣﻧﺗﺟﺔ ﻣن اﻟﻣﺟﻣوﻋﺔ اﻟﺳــﺎدﺳــﺔ ﺎﻧت ﻫﻲ اﻷﻋﻠﻰ ﺑﯾﻧﻣﺎ ﺎﻧت اﻟﻣﺟﻣوﻋﺔ اﻟ ار ﻌﺔ ﻫﻲ اﻻﻗﻞ .ﺎﻧت اﻋﻠﻲ ﻧﺳ ـ ﻪ ﺗﺷ ـوﻫﺎت ﻓﻲ

اﻟزر ﻌــﻪ  %11.2ﻓﻲ اﻟﻣﺟﻣوﻋــﻪ اﻟ ار ﻌــﻪ ﺑﯾﻧﻣــﺎ ــﺎﻧــت اﻻﻗــﻞ  %4.17ﻓﻲ اﻟﻣﺟﻣوﻋــﺔ اﻟﺧــﺎﻣﺳـ ـ ـ ـ ـ ـ ــﺔ .اظﻬرت اﻟﻧﺗــﺎﺋﺞ ز ــﺎدة ﺗر ﯾز ﻫرﻣون
اﺳـ ـ ــﺗرادﯾول ﻓﻲ اﻟﺳـ ـ ــﯾرم ﺗدرﺟ ﺎ ﻌد 6ﺳـ ـ ــﺎﻋﺎت ﻣن اﻟﺣﻘن ﺎﻟﻣﻘﺎرﻧﻪ ﺑﺗر ﯾزﻫﺎ ﻋﻧد اﻟﺣﻘن ووﺻـ ـ ــﻠت ﻻﻋﻼﻫﺎ ﻋﻧد 12ﺳـ ـ ــﺎﻋﻪ ﺛم ﺑدات ﻓﻲ
اﻟﺗراﺟﻊ ﻋﻧد  24ﺳﺎﻋﺔ ﻣﻊ وﺟود اﺧﺗﻼف ﻧوﻋﻲ ﻓﻲ اﻟﻣﺟﻣوﻋﺎت .اوﺿﺣت اﻟﺗﺟرﺔ ان اﺳﺗﺧدام ) (GnRhaﻣﻊ ﻣﺛ طﺎت اﻟدو ﺎﻣﯾن ﻣﺛﻞ
دوﻣﺑردون او ﺑ ﻣوزاﯾد أﻛﺛر ﺗﺄﺛﯾ ار ﻓﻲ اﺣداث اﻟﺗﻔرﺦ ﻓﻲ ﺳﻣ ﻪ اﻟﻘرﻣو اﻻﻓرﻘﻲ ﻣﻘﺎرﻧﻪ ﺎﺳﺗﺧدام  GnRhaوﺣدﻩ.
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