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SUMMARY

It is considered that combination of chemotherapy with other control
measures can reduce transmission and morbidity of schistosomiasis.
This study was done using 60 albino mice infected with cercariae of
Schistosoma mansoni. Mice were divided into 4 groups (control,
flubendazole treated, praziquantel treated and combination of both
drugs). The effect of treatment was evaluated on male and female worms
after (1, 2&3 Week Post Treatment). Worms were collected by perfusion
of portal vein and mesenteric veins separately, stained with acetic acid
alum carmine and examined by light microscope.

Key words: Schistosoma mansoni, light microscopy, Flubendazole,
Praziguantel.
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INTRODUCTION

Morphological descriptions of adult male and female
Schistosoma mansoni with light and electron microscopy were reported
by Race ef al. (1971); Hockley (1973); Sneft et al (1978); Schmidt
(1992) and Joes et al. (1997). .

The objective of chemotherapy is to cure individual patient by
eradication of infection with convenient, well tolerated tools for control
of schistosomal morbidity in human (Younis & Khalil, 1998). Despite
the fact that safe and effective chemotherapy of schistosomiasis has
become increasingly available in endemic areas, the prevalence ‘s
continues to increase worldwide (Webbe & J ordan, 1993).

Treatment of S mansoni with Praziquentel either alone or v
combined with other drugs was reported by Shalaby er al. (1991);
Mansoury (1997) and Shuhua et al, (2000). However, drug resistance to
praziquantel was discussed recently by Ismail, es al. (2000) and Cioli
and Pica-Mattoccia (2003).

The effect of the broad spectrum  antihelmintic drug
Flubendazole on S. mansoni infection in mice was evaluated by Nessim
et al., (2000).

Combination of different chemotherapeutics was known long ago
to obtain a better response with smaller doses of each drug, thus
reducing the likelihood of side effects (Burger, 1970).

This work aimed to study the effect of different drugs
(Praziquantel and Flubendazole) either alone or combined with each
other as treatment of S. mansoni in experimentally infected mice using
light microscopy.

MATERIALS and METHODS .
L. Experimental infection of mice: (Standen, 1963)
This study was done using 60 albino mice weighing 25-30 gms. 8-9 2
weeks old. They were divided into 4 groups:
Group (1) 15 mice: each mouse was infected with 60 cercariae of S, %

mansoni and not received treatment (control).

Group (2) 15 mice: each mouse was infected with 60 cercariae, of S,
mansoni and after 8 weeks the mice were treated with Flubendazole as a
single oral dose (100 mg/kg body weight).

Group (3) 15 mice: Each mouse was infected with 60 cercariae of
S. mansoni and after 8 weeks the mice were treated with Praziquantel in
a single oral dose (300 mg/kg body weight).
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Group (4) 15 mice: Each mouse was infected with 60 cercariae of S,

mansoni and after 8 weeks the mice were treated with combination of

both drugs (Praziquantel 150 mg/kg and Flubendazole 50 mg/kg). Both
drugs were administrated orally using stomach tube.

5 mice were sacrificed from each group at 9, 10&11 weeks post

infection (1, 2&3 weeks post treatment).

I1. After 8 weeks post infection mice were subjected to the following:

1- Faecal examination for S. mansoni eggs by using the modified Kato
technique (Katz et al., 1970).

2- Worm load was determined by perfusion of liver portal vein,
mesenteric veins separately (Smither & Terry, 1965). Worms were
examined and sex was identified.

3- Staining of adult worms of S. mansoni: Adult worms were washed in
saline, fixed in 70% alcohol and stained with acetic acid alum
carmine.

RESULTS

Group 1: (Control)

The normal morphological characters of adult male and female
are illustrated in (Fig.1&2).
Group (2.a): Treated by Flubendazole (100 mg/kg) and examined (1
W.P.T.):
Male: The effect is mainly on the tegument. The tubercles (T) are absent
in some areas on the dorsal surface. The testes (ts) are not affected. The
oral and ventral suckers (os,vs) appear flabby with loss of normal
morphology (Fig. 3).
Female: The ovary (ov) appears narrow and short with average size (280
X 78 p). The uterus (ut) is devoid from eggs or contains one. The
vitelline glands (v.g.)appear normal to some extent (Fig. 4).
Group (2.b): Treated by Flubendazole (100 mg/kg) and examined
after (2 W.P.T.):
The effect of Flubendazole on this group is the same as the previous
group.
Group (2.c): Treated by Flubendazole (100 mg/kg) and examined
after (3 W.P.T.):
Male: The effect of the drug showed the testes with abnormal
distribution and"the suckers are flabby (Fig. 5). The tegument showed
decrease in number of tubercles on the dorsal surface (Fig.6).
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Female: The ovaries appear narrower and shorter than the females in the
previous group (the mean size is 250 X 62 p). The intestine (int) is
empty and the vitelline glands appear to be affected and atrophied
(Fig.7).

Group (3.a): Treated by Praziquantel (300 mg/kg) and examined
after (1 W.P.T.): )

Male: The effect of Praziquantel appears mainly on the tegument with
loss of most tubercles on the dorsal surface. The suckers are not affected.
The testes show abnormality in their number and distribution (Fig.8, 9).
Female: The size of ovary is mildly affected (Fig.10).

Group (3.b): Treated by Praziquantel (300 mg/kg) and examined
after (2 W.P.T.):

Male: The effect of Praziquantel is the same as the previous group.
Female: No female worms are found in this group.

Group (3.¢): Treated by Praziquantel (300 mg/kg) and examined
after (3 W.P.T.):

Male: The effect of Praziquantel on this group is the same as the
previous group.

Female: No female worms are found in this group.

Group (4.2): Treated by combination of Flubendazole (50 mg/kg)
and Praziquantel (150 mg/kg) and examined after (1 W.P.T.):

Male: The oral sucker for some extent shows loss of the normal
morphology, the ventral sucker is destructed. The testes decrease in
number (Fig.11). The effect appears on the tegument in the form of loss
of tubercles in multiple areas of the dorsal surface (Fig.12).

Female: There is severe atrophy of the ovary, the average size (130 X
40 p). The vitelline follicles disappear, the intestine appears empty from
any pigments (Fig.13).

Group (4.b): Treated by combination of Flubendazole (50 mg/kg)
and Praziquantel (150 mg/kg) and examined after (2 W.P.T.):

Male: The effect of combined drugs on this group is nearly the same as
the previous group.

Female: No female worms are found in this group.

Group (4.c): Treated by combination of Flubendazole (50 mg/kg)
and Praziquantel (150 mg/kg) and examined after (3 W.P.T.):

Male: There is marked flattening of the tegument and the testes showed
abnormal distribution (Fig.14).

Female: No female worms are found in this group.
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LEGENDS OF FIGURES

Fig. 1: Control male S. mansoni showing the testes (ts), oral and ventral
suckers (os,vs). The dorsal surface is covered by coarse tubercles
(D. (X 13.2)
Fig. 2: Control female S. mansoni showing the ovary (ov), uterus (ut),
intestine (int), vitelline glands (v.g.). (X 13.2)
Fig. 3: Flubendazole treated male (1.W.P.T.) showing flabby oral and
ventral suckers. (X 19.8)
Fig. 4: Flubendazole treated female (IW.P.T) showing moderately
developed ovary. (X 13.2)
Fig. 5: Flubendazole treated male (3 W.P.T.) showing the appearance of
suckers and abnormal position of the testes. (X 19.9)
Fig. 6: Flubendazole treated male (3 W.P.T.) showing decrease in the
number of tubercles on the dorsal surface. (X 16.5)
Fig. 7: Flubendazole treated female (3 W.P.T.) showing atrophy of the
ovary and decrease number of vitelline glands. (X 13.2)
Fig. 8: Praziquantel treated male (1 W.P.T.) showing the testes with
abnormality in their number and distribution. (X 16.5)
Fig. 9: Praziquantel treated male (1 W.P.T.) showing flattened tegument.
(X 16.5)
Fig. 10: Praziquantel treated female (1 W.P.T.) showing mildly affected
ovary. (X 16.5)
Fig. 11: Combined treatment by both drugs in adult male (1 W.P.T)
showing oral sucker, destructed ventral sucker and decrease
number of testes. (X 16.5)
Fig, 12: Combined treatment by both drugs in adult male (1 W.P.T)
showing decrease number of tubercles on the dorsal surface.
(X 16.5)
Fig. 13: Combined treatment by both drugs in adult female (1 W.P.T)
showing severe atrophy of the ovary, empty intestinal caeca
and vitelline follicles. (X 13.2)
Fig. 14: Combined treatment by both drugs in adult male (3 W.P.T)
showing flattening of the tegument. (X 33)
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DISCUSSION

The morphological changes among recovered worms that
received Flubendazole (100 mg/kg) are investigated for the first time by
light microscope. Male worms showed absence or poorly developed
tuberculation, flabby suckers and sometimes decrease the number of
testes.

Female worms showed atrophy of the ovaries and vitelline
follicles with empty intestine. These morphological changes were
apparent after (1&3W.P.T.).

5 Similar results were obtained by Leroy et al. (1978) and Aboul-

Atta et al. (1989) when using Oltipraz, which revealed damage of the

: reproductive organs especially of female worms with interruption of egg
laying process.

Tadros et al (1979) using Oxamniquine reported similar
morphological changes in S. mansoni worms. The authors attributed
these changes, to interference of Oxamniquine with the enzymatic
activities of the worms or to the toxic effect of the drug on the gonads
and vitelline glands. Otubanjo (1981) reported that Astiban produced
testicular damage of male S. mansoni as a result of interference with the
enzymatic activities of the worms, and also due to the interference with
feeding.

The paralytic effect of Flubendazole was observed in the present
work where the male suckers were affected. This agreed with Aboul-
Atta et al., (1989) who reported that Oltipraz showing paralysis on adult
male and female S. mansoni manifested by affection of male suckers and
empty intestine. In the present work, loss of cuticular tuberculation was
detected in male worms. Tadros et al., (1979) suggested that fragility of

5 S. mansoni worms was due to reduction in the size of the worms together
with the disturbed cuticle.

The morphological changes among recovered worms that

. received Praziquantel (300mg/kg body weight) were investigated by

light microscope. Male worms showed absence or poorly developed

. tuberculation. Shuhua et al, (2000) reported that treatment with

Praziquantel, for 4 or 24 hours, caused tegumental damage to

S. mansoni. Pax et al, (1978) declared that Praziquantel produced

marked spastic paralysis of male S. mansoni due to rapid rise in tension

of musculature. They added that the drug could act by stimulating the

uptake of sodium and inhibiting the uptake of potassium. Tadros et al.,

(1979) reported hepatic shift of S. mansoni worms after Oxamniquine
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therapy in infected mice. They attributed this to the paralysing effect of
the drug on the musculature. They also added that the paralysis,
seemingly affected on the attachment of the suckers and feeding process,
which led to empty alimentary canals of both sexes.

Regarding adult females, the size of ovary was mildly affected
after (IW.P.T.) while at (3W.P.T.) the females were completely absent.
These results indicate the effect of the drug on the whole worm; similar
results with Oltipraz were obtained by Leroy et al., (1978).

As can be seen from our results, the effect of Flubendazole on
suckers was more pronounced than that of Praziquantel. In the
gynaecophoric canal both drugs had affected it. The effect on the
tegument was more marked with Praziquantel than Flubendazole and for
these reasons the combination of the two drugs have its importance.

In the present work, morphological changes of worms recovered
after treatment with combination of Praziquantel and Flubendazole were
examined for the first time by light microscope. The female worms
showed severe atrophy of ovaries, the vitelline follicles disappeared and
the intestines were unpigmented. At (3W.P.T.) the females were
completely absent. These results indicate the effect of combined drugs
on the whole worm especially the genital system. Male worms showed
absent or poorly developed tuberculation. The ventral sucker was
destructed and finally the testes showed abnormal distribution. Shaw and
Brommer (1983) and Botros et al., (1989) reported synergestic activity
on adult S. mansoni treated by combined low doses of Praziquantel and
Oxamniqune. The combination regimen was most effective 4 h post
infection.

In this work, Praziquantel and Flubendazole were tested
combined in doses equivalent to half the curative dose of each. These
doses were chosen by the authors as being small enough to give
moderate killing of schistosomes allowing any potentiating effect to be
detected when both doses were given concurrently. At the same time it
was not too small to have detectable effect.

The parasitological criteria used in assessment revealed that
combined low doses of Praziquantel and Flubendazole were superior to
either of the drugs alone in their full doses.
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