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SUMMARY

The effect of extracted peptide factor with
bradykinin potentiating activity from venom of
Buthus occitanus on oocyte maturation and
spermiation were studied in adult female and male
Gambusia affinis holbrookii fish during the »
resting stage. Twenty four hours after the
injection of a single sublethal dose (1 ug/g) of
this extracted factor, the degenerating ovocytes
in the female fish were completely absent, the
number and size of the young ovocytes were
increased and mature ovocytes were observed in the
treated fish but none in the control fish. In
adult male Gambusia, the injection of this factor
caused a decrease in the number of immature
spermatophores to produce a significant increase
in the number of mature ones. This biological
effect was basically interpreted to the direct
initiating mechanism of such a venom factor or
endogenously activated bradykinin in these organs
or indirect effect through the activation of
prostaglandin synthesis.

Keywords: Induction gametogenesis, gorads, Gambusia affinis
holbrookii, injection, scorpion venom
INTRODUCTION

Bradykinin is a typical plasmakinin that cause contraction
of isolated smooth muscle, vasodilation and increased
permeability of capillaries (CHERRY et al., 1982). Bradykinin
has been described as a potent mitogen in various fibroblastic
cell lines (Goldsteln and Wall, 1984). Marceau and Tremblay
(1986), reported that bradykinin enhances cell growth. The
kallikrein-kinin system seems to have stimulatory effects on
the reproductive function., and all components of the kinin
system are present in male and female genital secretions. Rohen
and Stuttmann (1975) declared that kallikein treatment of
premature rats led to the first appearance of A-spermatogonia
(1-2 days earlier). It increases H-thymidine incorporation in
the DNA of the testicular tissue of adult rats (Mathiessen and
Rohen, 1975). Kallikrein increases also testicular blood flow
(BLUME et al., 1975), activates the sertoli cell function of
testis (Rohen and Buschuter, 1975) and increases the number of
supporting cells (KLEEBERG et al., 1975). Rohen and Stuttmann
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(1975) found that kallikrein increases the number of
spermatocytes of rats.

On the other hand, Espey (1980) and Smith and Perks (1983)
reported that bradykinin may be involved in the ovulatory
process. The ovarian kinin-generating activity increases
significantly during ovulation (ESPEY et al., 1986). Yoshimura
et al., (1988) indicated that it induces ovulation in perfused
rabbit ovaries.

OSHIMA et al., (1969) found that kinin is released by a
kininogenase isolated from various kinds of snake venoms.
Mohamed and khaled ( 1969) interpreted the hypotensive effect
of Cerastes cerastes venom to result from a kinin peptide
present in a free form in the venom or resulting from kinin
releasing enzyme that activates the kinin from 1its inactive
precursors in plasma .

Ferreira (1965)declared that the venom af snake; Bothrops
Jararaca, contains an alcohol soluble fraction which
potentiates the effect of bradykinin both in viveo and vitro.
This fraction was called bradykinin potentiating factor (BPF).
Isolation of bradykinin potentiating factors from different-
species of snake venoms became a focus interest within the
field of toxicology. BPF has been recognized in venoms of
snakes; Bothrops jararaca (SUZUKI et al., 1967) , Agkistrodon
halys blomohoffii (Kato and Suzuki, 1970), Egyptian cobra, Naja
haje and scorpions, Buthus occitanus and Leiurus quinqueste-
riatus (NASSAR et al ., 1989 ).

Abd El1-Rehim (1990) found that an extracted factor with
bradykinin potentiating activity (BPF) isolated from the
scorpion venom of Buthus occitanus has a marked potentiating
activity upon the process of spermatogenesis of premature male
amd female mice and oogenesis of premture female mice. Abd
El-Rehim and Abu Amra (1992) reported also, that this extracted
venom factor activates the process of spermatogensis of mature
male mice .

This work was conducted in order to identify the possible
effect (in vivo) of this factor on oocyte growth response of
adult female fish; Gambusia affinis holbrookii at its resting
stage during the winter. The process of spermatogenesis of
adult male fish during the same season will be also
investigated.

MATERIALS AND METHODS

Fourty adult male and female fish of Gambusia affinis
Holbrookii were collected from the north eastern region of the
River Nile at Sohag City through the winter which is considered
after Nawar and Wahba (1966) as the resting stage of the
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female. The fish were kept in well areated tanks filled with
Nile water and continuously areated using air pumps. The fish
were fed on fresh liver tissue of frogs.

Females were divided into two groups, the first group was
injected i.p. with 0.1 ml saline solution each and regarded as
control. The second group was injected with the same volume of
a solution containing an extract that was previously isolated
and purified from the venom of the Egyptian scorpion; Buthus
occitanus to maintain a final dose 1 ug/g of body welght
according to procedure described by Ferreira (1965). This dose
was determined based on the LDso of the venom extraction (MEIER
and THEAKSTON, 1986).

Ovaries were taken 24 hours after injection for fixation
and after dehydration and embedding, sections were stained with
haematoxylin and eosin (DRURY AND WALLINGTON, 1980).

The males were also divided into two groups, the first é
group acted as a control and each fish was injected i.p. with
0.1 saline solution. The second group was injected with 1 ug/g
of body weight of the extracted factor similar to the female !
group. Testes were taken 24 hours after injection for routine
histological studies as that previously described with female

group.
RESULTS

I - Effect of the venom extract on the ovary : }

The results in table (1) indicated that the injection of
the isolated extract from the venom of the Egyptian scorpion;
Buthus occitanus caused a complete absence of the degenerating
ovocytes in the ovaries of treated fish (Fig. 2), which existed
in the control one (Fig. 1).

Table (1) shows that the young ovocytes which are situated
near the center of the ovary contact with the ovigorous fold in
the treated ovaries (Fig. 2) were increased in number and size
as compared to the non treated group (Fig. 1).

The mature ovocytes which are polygonal in shape and are
charged with yolk granules were identified in ovaries of the
treated fish only (table 1 & Fig. 2).

II- The effect of the venom extract on the testis : L

The results presented in table (2) show that treating
mature male gambusia with 1 ug/g b w of the extracted factor
caused non appreciable changes in the number of primary,
secondary spermatocytes and spermatids. The number of the
immature spermatophores (Fig. 3 & 4) was decreased due to the
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venom extraction treatment, but the number of mature
spermatophores (Table 2) were increased significantly (P<0. 005
Presented data are the mean number of ovocytes counted in 10
sections for each fish of control and treated ones.

The value of the young ovocytes represents the mean * S.E
and it is significant value.

'I‘able. (l).: Effect of a single dose (lpg/gm body weight) of venom
fraction isolated from Buthus:occitanus on the numbér of ovocytes of
Gambusia affinis.

Degenerating vy
oocytes oung ovocytes Mature oocytes
Control|Treated| Control Treate Control|Treated
27 --= |11.6 + 0.57|17.6 + 0.755 | — 15

Table (2): Effect of 1 pug/gm body weight of an extract isolated
from the venom of the Egyptian scorpion Buthus occitanus on the
spermatogenesis of mature male fish Gambusia affinis. Each result
represents the mean count of each cell type in 50 section of 10 fish.

Ampullae Mean S.E.

Primary Control [3.28 X 0.695
spermatocytes Treated [3.42 X 0.776
Secondary Control |3.14 % 0.496
spermatocytes | Treated [4.28 ¥ 0.610
Spermatids Control |4.20% 0.521
Treated |5.20% 0.464

Immature Control |7.4 ¥ 0.636
spermatophores| Treated |4.4 T 0.471
Mature ~ Control [11.8 £ 0.783
spermatophores| Treated [17.2 * 1.041

(P<0.005)
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DISCUSSION

Experiments in the present study demonstrated that the
injection of a sublethal dose isolated factor from the venoms
of the Egyptian scorpion; Buthus occitanus causes a complete
absence of degenerating ovocytes in the ovaries of treated fish
the usual sign, of resting aovarian stage. This indicates that
the extract initiated ovarian development. The young ovocytes
were increased in number and size. Oocyte maturation is mainly
characterized by the prominent increase of the number and size
of the young ovocyte. Similar findings were described by Nawar
and Wahba (1966). Interpretation of such results was based on
the fact that the isolated venom could lead to enhance the
oocyte maturation of the fish. An interesting finding was the
appearance of mature ovocytes in the treated fish while in
control fish there were no mature ovocytes which is the usual
case with the female fish in the resting stage. It is suggested
that the endogenous bradykinin that was probaly activated by
the action of the venom extract enhanced the release of
gonadotropin regulatory hormone. (LH-RH/FSH-RH), resulting in
the elevation of leutinizing hormone (LH) and follice
stimulating hormone (FSH) (Li, 1972), the hormones expected to
promote ovarian growth.

It is accepted also that bradykinin can induce
prostaglandin release in a variety of animal tissues (Croker
and Willavays, 1976; Jeffery and Kinsella, 1983). However, one
can suggest that the administered venom fraction might enhance
the endogenous bradykinin leading to prostaglandin release and
promoted the observed effect on ovarian growth. A recent
contribution from our laboratory claimed that this venom
extract enhances ovarian growth in premature female mice
(Nassar et al., 1990).

The present results demonstrated the effectiveness of the
venom fraction in stimulating the spermatogenesis in male
gambusia. Although, the number of primary spermatocytes,
secondary spermatocytes and spermatids showed insignificant
change, the number of immature spermatophores was decreased
significantly due to the venom extraction treatment. The number
of mature spermatophores were increased significant (P< 0.005).
It is clear that the increasing of the number of mature
spermatophores was via to decreasing the number of immature
spermatophores. Thus the isolated venom extraction could be
considered effective in testis cellular differentiation leading
to promotion of spermatogenesis in male gambusia. This
promotion could be attributed to the activation of the
endogenous bradykinin by the action of this activating injected
venom fraction. Such an activated bradykinin may turn enhance
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growth factor(s), that regulates cellular growth. SCHILL et
al., (1982) considered that kinins to be primary responsible
for spermatogenesis. Moreover, kallikrein has been reported to
increase the relative number of spermatocytes and first
appearance of A-spermatogonia (1-2 days ealier) in premature
rats (ROHEN and STUTTMANN, 1975), to increase the incorporation
of 3H thymidine into DNA of the testicular tissue of rats
(MATHIESSEN and ROHEN, 1975), and to enhance glucose intake
(BLUMEL et al., 1975). YOSHIYUKI et al., (1991) reported that
prostaglandin Faa stimulates proliferation of clonal
osteoblastic MC3 T3-El cells. Abd-El Rehim and Abu Amra, (1992)
reported that this isolated bradykinin potentiating activity of
the venom of Buthus occitanus enhances spermatogenesis in
premature and mature mice respectively.
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Fig 1 : A photomicrogragh of a cross section

" of the oyary of control Fish Gamb-
usia. It shows normal number of
degenerating and young ovocyts. H.
and E. ( X 100 )
D.0 = Degenerating ovocyte.
Y.0 = Young ovocyte.
Scale bar = 0.01 mm.

Fig 2 : A photomicrograph of a cross section
of ovary of Gambusia fish treated
with 1/ug of extracted factor / gm
bodg weight, It shows a completely
absence of degenerating ovocytes,
an increase in the number and size
of the young ovocytés as well as
existance of the mature ovocytes. H.
and E. ( X 100 )

Y.0 = Young ovocyte .
M.0 = Mature ovocyte.
Y.0
Scale bar = 0.01 mm,

Yolk granules.
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Fig 3 : A photemicrograph of a cross section
of testis of a control Gambusia
fish. It shows a normal number of
immature and mature spermatophores.
H. and E. ( X 200 )

1. S = Immature spermatophores.
M. S = Mature spermatophores.
Scale bar = 0.01 mm.

Fig 4 : A photomicrograph of a cross section
of testis of Gambusia treated with
1/ ug of extracted factor/gm body
weight. It shows a decrease in the
number of immature spermatophores
and an increase in the number of the
mature spermatophores. H. and E.(X 200)
1. S = Immature spermatcphores
M. S = Mature spermatophores.
Scale bar = 0.01  mm.
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