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Abstract

this study.

An experiment was conducted to assess the effects of different dosages of catfish pituitary glands extract
(CPGE) on eggs and hatchlings quantity of African catfish, Clarias gariepinus at a constant latency period. In this
experiment, four dosages (2 mg/kg, 3 mg/kg, 4 mg/kg and 5 mg/kg of female) were used. Each dosage extracted
from a male (300 g to 305 g) was injected to individual female (350 g to 355 g) at three replications and a total of 12
females were injected. The females were striped after 17 hour at 26°C to 28°C, eggs were counted and incubated.
After for 24 hours of incubation at 26°C to 28°C, all hatchlings were counted and recorded. The results indicated
that there were significant differences (P<0.05) among the dosages on egg and hatchlings quantity. Egg weight,
egg number and percentage egg weight were significantly (P<0.05) higher in dosage three (4 mg/kg) compared
to other treatments. Total hatchlings and percentage hatchlings produced from striped females were significantly
(P<0.05) higher compared to other dosages. In conclusion, the experiment indicated that higher eggs and hatchlings
quantity at a constant latency period are attained with 4 mg/kg of female. Therefore, it is recommended that for better
induction of ovulation in African catfish, 4 mg/kg of female pituitary gland extract should be used as suggested by
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Introduction

Demand for fish in both rural and urban areas is very high and
continues to grow in Tanzania by FAO in 2007 [1]. The African catfish
(Clarias gariepinus) has gained popularity in the aquaculture sector of
Tanzania in the recent times [2,3]. Its demand has increased as food,
control of over-population in tilapia ponds and as bait for the Nile
perch fishery [4-7]. Most fish farmers in Tanzania and other developing
countries have to obtain their seeds from wild capture, mainly from
rivers. This is due to the constraints that, there are few number of
operating hatcheries, low level of technology in larval rearing and live
feed production. However, the availability of fry supplies from the wild
dependent on seasons and fluctuates with environmental and climatic
conditions. Therefore, fish farmers then naturally turns to other means
of obtaining there seed stock by hormonal stimulation of the conditions
necessary for the fish reproduction in captivity [8]. Hormonal induction
of reproduction is necessary for the catfish to overcome atresia. This
is done either by injection of pituitary gland from the donor fish of
equivalent weight to the female spawned [9-12] or by injection of
synthetic gonadotrophin releasing hormone analogues (GNRH-a).
Pituitary gland is the main source of the major hormones responsible
for reproduction in animals. The pituitary cells have been reported to
undergo continuous mitotic process [13]. The pituitary gland can be
cultured and proliferated in vitro in order to use their secretions for
induction of spawning in catfish [14-16]. The synthetic equivalents
are also used to induce ovulation in African catfish. However, most of
the hormones that are generally used are deficient in many ways, such
as Deoxycorticosteroid Acetate (DOCA) causes severe ulcer on the
injected female and Human Chronic Gonadotropin (HCG) is expensive
[14]. In contrary to pituitary gland extract which is recommended to use
pituitary gland from the donor fish of equivalent weight to the female
spawned [17], most of the synthetic hormones have recommended
dosage for different fish species. For instance, In Indian major carp, a

brood male and female administered with 0.1-0.2 ml/kg and 0.25-0.5
ml/kg body weight of Ovaprim respectively. While 0.1-0.3 ml/kg and
0.2-0.5 ml/kg Ovatide can be administered to male and female brood
stock respectively. For Ovopel, Catla and Rohu are administered 1-2
pellet/kg and Human Chorionic Gonadotropin (HCG), 500-6000 IU/kg
body weight of fish can be administered [15]. A lot of progress has been
made so far in aquaculture and advancement of technology regarding
ovulation and spawning induction for some important commercial
finfish. However, the exactly catfish pituitary grand extract dosage
for ovulation and spawning induction remains the bottleneck in C.
gariepinus production. The proper use of quantified catfish pituitary
gland extract dosage seems to be one of the solutions to improve egg
quantity and hatching rate. Therefore, the experiment was designed
to determine recommended dosage of African catfish pituitary gland
extract to induce ovulation and improving the quantity of egg and
hatchlings of African catfish.

Materials and Methods

The experiment was conducted for one week, from the last week
of September 2017 at aquaculture research facility in Magadu farm at
Sokoine University of Agriculture (SUA), Morogoro, Tanzania. The
experiment involved determination of eggs and hatchlings of quantity
produced at four different catfish pituitary extract dosages (2.0 mg/kg,
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3.0 mg/kg, 4.0 mg/kg and 5.0 mg/kg) administered to females with
three replications per dosage. The experiment didn’t consider un-
injected females as a control because the aim was to test the efficiency
of different catfish pituitary gland extract dosages under artificial
reproduction.

Determination of eggs and hatchling quantity produced at a
constant latency period

Selection of breeders: Twelve (12) ripe females (350 g to 355 g)
having a well distended and swollen abdomen which released eggs when
gently pressed were selected. Each female was kept into separate plastic
tanks (30 1t) without fed for 8 hours before pituitary extract hormonal
injection. Also, twenty (20) males (300 g to 305 g) were selected for
provision of sperm and pituitary gland extraction.

Catfish pituitary gland extract: The pituitary glands were extracted
and collected from six males under the brain mass after sacrificed and
the top part of the head skull removed by using sharp knife as described
by De Graaf and Janssen in 1996. Then, pituitary glands extracted were
weighed and four different dosages (2.0 mg/kg, 3.0 mg/kg, 4.0 mg/kg
and 5.0 mg/kg) were obtained.

Hormonal preparation and injection: Each pituitary grand
extract dosage was grounded in a porcelain mortar and mixed with 1
ml of normal salt solution (9 g of common salt per 11t of water). Then,
Iml of a mixture was filled to the syringe and injected to a female
intramuscularly. The procedures repeated for all four dosages and each
dosage had replicated trice (3 replicates per treatment/dose). Therefore,
a total of twelve (12) females were injected with four dosages (1 dose
per female with three replications). After the injections, each female
was returned to the plastic tank (30 1t) and left for 17 hours at a 26°C
to 28°C.

Striping of eggs, sperm extraction and fertilization: Stripping
of the females was carried out by gently pressing the abdomen with a
thumb from the pectoral fin towards the genital papilla. The ovulated
eggs flowed out easily in a thick jet from the genital vent and collected
into a clean and dry plastic container, weighed and counted according
to Kraak et al. [9]. Data from each female per dosage stripped were
recorded. Milts were obtained by sacrificing 12 males and the testes
from each male were surgically removed and cut into small pieces,
oozed out and added to the stripped eggs then stirred with a feather.
For every amount of eggs collected from individual striped female per
dosage were fertilized by a single male. Then, equal volume of clean
water was added to the egg’s container mixed by gently shaking the
bowl. Eggs were stirred continuously for about 60 seconds to facilitate
fertilization and to avoid stickiness once contacted with water.

Incubation and hatching of fertilized eggs: Incubation of the
fertilized eggs was done by spreading the eggs from each female per
dosage separately on nets which were fixed on plastic tanks (30 It).
Then, a continuous flowing of water into and from each tank was
maintained to ensure constant supply of fresh water with oxygen. The
eggs were incubated for 24 hours at 26°C -28°C. Incubation systems
were arranged according to the dosages applied respectively (eggs from
each female/dosage/tank).

Data collection: After 24 hours of incubation, the hatchlings from
each female/dosage/tank were siphoned in the syringe. Hatchlings in
one syringe were counted and recorded. The total hatchlings from each
syringe were calculated by multiplying the number of larvae obtained
earlier in the syringe with total number of syringe obtained.

Statistical data analysis

One-way analysis of variance (ANOVA) was used to compare
differences between treatment means at 5% level of significance. Post-
hoc analysis was done where significant differences existed between
treatments means using Tukey’s test. Analyses were performed using
SAS (1998) software.

Results

Effect of different pituitary gland extract dosages on the
quantity of eggs and hatchlings at a constant latency period

The results indicated that, there were significant differences (P<0.05)
among the doses as expressed as dose per kg on egg and hatchlings
parameters (Tables 1 and 2) (Figure 1). Among parameters, egg weight,
egg number and percentage egg weight were significantly (P<0.05)
higher in treatment/dosage 3 (4 mg/kg) compared to other treatments
(Table 1). Also treatment (dosage 3) (4 mg/kg) was significantly
(P<0.05) higher in total hatchlings and percentage hatchlings produced
from striped females compared to other treatments (Table 2).

Discussion

The results indicated that as pituitary gland extract dosages
increased, egg and hatchling quantity were also increases. Comparable
results have been reported by Fagbenro et al. [6]. This is likely due to the
increased in concentration of dose which had the satisfactory action on
the female’s gonads. According to Chen et al. [3], the synchronization of
ovulation in fish after the application of pituitary dose is very important
aspect. Egg weight, egg number and percentage egg weight were higher
in 4 mg/kg dosage than the other dosages. Similarly, reported higher
quantity of eggs in C. gariepinus with pituitary at 4 mg/kg indicating
the high potency of this ovulation agent. This is probably due to the
proper activation of Gonadotropin hormone-II (GTH-II) cell present
in the Pars distalis of the hormonal injected fish which in turn helps in
the proper secretion of GTH-II. The secreted (GTH-II) binds to the
specific receptor in the granulose cells of ovary or Leydig cells of testis
and subsequently stimulates steroid hormone synthesis in these cells
resulting in the better ovulation [10]. Another probable explanation for
obtaining better results from fish injected with higher doses of pituitary
gland extracts is that, the stimulants in higher doses stimulate the fish
effectively by contracting the smooth muscles in the gonoducts of
female before ovulation and culminating in spawning of fish [18]. The

% egg weight

Dosages Egg weight Egg number (Arcin %)

1 (2 mg/kg) 48.56 + 23.572 27704.36 + 13832.65° 4.20 + 0.69°
2 (3 mg/kg) 57.95 + 22.25% 33051.82 + 13067.30° 8.24 + 0.65°
3 (4 mg/kg) 174.99 + 22.19° 100823.80 + 13033.89° 16.84 + 0.65°
4 (5 mg/kg) 73.60 £ 23.71% 41903.69 + 13925.86®® | 13.08 + 0.69%

Means with different superscript within columns indicate significant differences
(Tukey's multiple range test at P<0.05)

Table 1: Egg parameters observed in four different dosages) after 17 hours of
hormonal injection at 26°C to 28°C (Mean + SE).

Dosages Total hatchlings % hatchlings (Arcin %)
1 (2 mg/kg) 2795.95 + 3501.15% 0.03+0.112
2 (3 mg/kg) 4275.54 + 3305.05% 2.05+0.10%
3 (4 mg/kg) 23517.26 + 3296.60° 2.76 £ 0.10°
4 (5 mg/kg) 811.25 + 3522.20* 1.23 £0.112®

Means with different superscript within columns indicate significant differences
(Tukey's multiple range test at P<0.05)

Table 2: Hachlings parameters observed in four different dosages after 24 hours of
incubation at 26°C to 28°C (Mean + SE).
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Figure 1: Egg and hatchling parameters measured in four treatments/doses
during the experiment.

poor responses at lower dosages of pituitary gland extracts (2 mg/kg of
female) may be due to insufficient secretion of gonadotropin leading to
ovulation failure or blocking of ovipore by disintegrated ovarian tissue
and egg bunches [16]. Higher hatchling was observed in 4 mg/kg of
female than other dosages. Comparable results reported by Tripathy
et al., Yeung et al., and Zonneveld et al. [17-19]. This may be due to
the fact that temperature played an important role to optimize all the
physiological activities of the stimulant injected fish [19]. In contrast to
these results that, a single intramuscular injection of 6 mg/kg of carp
pituitary extract and a stripping time of 17 hours at 25°C gave the best
results in artificial propagation of catfish. This was due to fact that, carp
pituitary extracts are commonly used in combination with Human
Chorionic Gonadotropin (HCG).

Conclusion

The study indicated that, 4.0 mg/kg pituitary gland extract dosage
of female had highest results in egg weight and hatchling produced
compared to 2.0 mg/kg, 3.0 mg/kg and 5.0 mg/kg. Hence it is
recommended to use 4.0 mg/kg dosage for production of large quantity
of eggs and higher hatchlings percentage in induction of ovulation of
African catfish in aquaculture practices. However, further study can be
conducted to compare different CPGE dosages with another solution
as a control.
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