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SUMMARY

Many antischistosomal drugs are known to cause changes in the
ultrastructure of adult worms. 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 the
last group treated by combination of both drugs). The effect of treatment
was evaluated on male and female worms after one and three weeks post
treatment. Worms were collected by perfusion of portal vein and
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mesenteric veins separately then examined by scanning -electron
microscopy.
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INTRODUCTION

The tegument of Schistosoma mansoni worms has protective,
absorptive and secretory function (Podesta, 1982). Scanning electron
microscopic observations on tegumental development of S. mansoni
worms were reported by Sneft et al (1978) and Zaman (1992).
Ultrastructure observations of the tegument and reproductive organs of
S. mansoni after treatment with different antischistosomal drugs were
reported by Irie et al. (1989), Leitch and Probert (1990) and Shalaby et
al. (1991).

Praziquantel is efficacious against adult stages of all human
schistosome parasites and has become the drug of choice for morbidity
control of schistosomiasis. However, drug resistance to Praziquantel was
discussed recently by Ismail et al. (2002) and Cioli and Pica-Mattoccia
(2003).

The effect of Flubendazole on S. mansoni infection in mice was
evaluated by Nessim et al. (2000). The synergestic activity of combined
drugs on adult S. mansoni was reported by Shaw and Brommer (1983)
and Botros et al. (1989).

This work aimed to study the effect of Praziquantel and
Flubendazole either alone or in combination with each other as treatment
for S. mansoni in experimentally infected mice using scanning electron
microscopy.

MATERIALS and METHODS

I. Experimental infection of mice: (Standen, 1963)

This study was done by using 60 albino mice weighing 25-30
gms. 8-9 weeks old. They were divided into 4 groups (15 mice each):
Group (1): Each mouse was infected with 60 cercariae of S. mansoni
and not received treatment (control).

Group (2): 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).
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Group (3): 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).

Group (4): 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.

Five mice were sacrificed from each group at 9 and 11 weeks
post infection (1and 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 (Smithers and Terry, 1965). Worms
were examined and sex was identified.

3- Worms were fixed in 3.5% gluteraldehyde for 2 hours and sent to the
EM unit of Assiut University to be processed and examined by
JEOL- JSM-5400 LV Scanning Electron Microscope.

RESULTS

SEM of S. mansoni adult (male):

Group (1) control group:

1. Suckers region: The oral sucker is oval, covered with sharp spines
varying in size, its ventral border showed sensorial papillae beside
the spines. The ventral sucker is bigger, more prominent appeared
tire-like with sensory papillae (Plate I, Fig. 1).

2. Ventral region: Just behind the ventral sucker, the body increases in
width and folded ventrally to form gynaecophoric canal. Along the
canal more slender spines were observed and other short pointiess
spines present in the middie reglons together with sensorial papillae
(Plate I, Fig. 2).

3. Dorsal region: The dorsal tegument situated near the gynaecophoric
canal, presented tubercles with numerous spines. The surface of the
worm is strongly wrinkled leading to numerous grooves between the
folds and tubercles. Between the grooves there are spines and
sensorial papillae (Plate [, Fig. 3).
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Group (2. a): Effect of Flubendazole (100 mg/kg) on adult male S.

mansoni after one week post freatment:

1. Suckers region: The oral sucker appeared flabby, the ventral sucker
showed apparent loss of tire- like appearance (Plate II, Fig. 1).

2. Ventral region: The gynaecophoric canal showed a decrease in the
interwrinkler spines with the presence of multiple pores (Plate II,
Fig. 2).

3. Dorsal region: The tubercles of tegument are heavily affected. There
is partial or complete loss of spines from some tubercles with nipple
like apices. Intertubercular spaces are heavily wrinkled (Plate II,
Figs. 3).

Group (2. b): Effect of Flubendazole (100 mg/kg) on adult male S.

mansoni after 3 week post treatment:

1. Suckers region: The effect was the same as previous group.

2. Ventral region: The effect on the gynaecophoric canal was the same
as previous group.

3. Dorsal region: The effect on this group was more prominent and
appeared as partial or complete loss of spines on the tubercles; some
of these spines were distracted. The intertubercular space seems to be
more wrinkled (Plate I, Figs. 4). The tubercles are disrupted with
blunt or damaged spines (Plate II, Fig. 5).

Group (3.a): Effect of Praziquantel (300 mg) on the adult male S.

mansoni after one week post treatment:

1. Suckers region: In this group the ventral and oral suckers were not

affected (Plate III Fig. 1).

2. Ventral region: The gynaecophoric canal was not affected (Plate II1
Fig. 2).

3. Dorsal region: The tubercles of the tegument were affected in the
form of partial or complete disappearance of spines from some
tubercles and the intertubercular spaces showing multiple swellings
(Plate III Fig. 3).

Group (3.b): Effect of Praziquantel (300 mg) on the adult male S.

mansoni after 3 week post treatment:

1. Suckers region: The oral and ventral suckers were slightly affected.

2. Ventral region: The effect on the gynaecophoric canal was the same
as previous group.
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3. Dorsal region: Showing complete disappearance of the tubercles and
spines with the appearance of multiple pores allover the surface of
the worm (Plate III Fig. 4).

Group (4.a): Effect of combination of Flubendazole (50 mg/kg) and

Praziquantel (150 mg/kg) on adult male S. mansoni after one week

post treatment:

1. Suckers region: The oral and ventral suckers are distorted in shape
(Plate IV, Fig. 1).

2. Ventral region: There is a decrease in number of spines inside the
canal with hairy-like appearance (Plate IV, Fig. 2).

3. Dorsal region: There is marked shrinkage of tegument with multiple
pores; the tubercles have lost their shape with absence of spines
(Plate IV, Fig. 3).

Group (4.b): Effect of combination of Flubendazole (50 mg/kg) and

Praziquantel (150 mg/kg) on adult male S. mansoni after 3 week post

treatment:

1. Suckers region: The effect on the oral and ventral suckers was the
same as previous group.

2. Ventral region: The effect on the gynaecophoric canal was the same
as previous group.

3. Dorsal region: Complete absence of spines on tubercles with multiple
pores and nipple like appearance on the dorsal region (Plate IV, Fig.
4).

SEM of S. mansoni adult (female):

Group (1) control:

1. Suckers region: The tegumental surface between the oral and ventral
sucker is smooth and free of spines but has sensory bulbs with short
knob-like cilia. The region behind the ventral sucker showed
transverse ridges, uniformly marked with numerous pits (Plate I, Fig.
4).

2. The middle region: The tegument is full of wrinkles and is devoid of
papillae, spicules or spines. The surface furrows and ridges tend to
branch and anastomose in complex pattern (Plate I, Fig. 5).

Group (2): Effect of Flubendazole (100 mg/kg) on adult female S.

mansoni after one week post treatment:

1. Suckers region: Damage of the ventral sucker is observed.

2. The middle region: The tegument was severely affected showing
multiple pores, heavy wrinkles with decrease in number of sensory
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bulb. The surface furrows and ridges tend to branch and anastomose
in complex pattern (Plate I, Fig. 6).

Group (3): Effect of Praziguantel (300 mg) on the adult female S.
mansoni after one week post treatment:
1. Suckers region: Showed no changes.

2. The middle region: The tegument of female S. mansoni showed the
presence of heavy wrinkles and surface swellings (Plate III, Fig. 5).
Group (4): Effect of combination of Flubendazole (50 mg/kg) and
Praziquantel (150 mg/kg) on adult female S. mansoni after one week
post treatment:

1. Suckers region: Showed no changes.

2. The middle region: The tegument of the female was affected by the
increase in number of pores and focal swellings (Plate IV, Fig. 5).

LEGENDS OF FIGURES

Plate I:

Fig. 1: SEM of anterior end of S. mansoni (control group).

Fig. 2: SEM of gynaecophoric canal of male S. mansoni showing the
spines.

Fig. 3: SEM of dorsal surface of male .S. mansoni showing the tubercles
with spinous processes on their surface.

Fig. 4: SEM of control female S. mansoni showing oral and ventral
suckers.

Fig. 5: SEM of female S. mansoni showing normal tegument.

Plate 11:

Fig. 1: SEM of Flubendazole treated male (1 W.P.T) showing damaged
oral and ventral suckers.

Fig. 2: SEM of Flubendazole treated male (1 W.PT) showing multiple
pores in the gynaecophoric canal with loss of its spines.

Fig. 3: SEM of Flubendazole treated male (1 W.P.T) showing
imposition of tubercles with nipple like apices.

Fig. 4: SEM of Flubendazole treated male (3 W.P.T) showing partial or
complete loss of spines on the tubercles.

Fig. 5: SEM of Flubendazole treated male (3W.P.T) showing tubercles
with deformed or damaged spines.
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Fig. 6: SEM of Flubendazole weated female (1 W.P.T) showing -
complex pattern of the ridgés on the dorsal surface.

Plate I11:

Fig. 1: SEM of Prazijuariel treated male (1 W.P.T) showing normal
oral and vental sckers.

Fig. 2: SEM of jraziquantel treated male (1 W.P.T.) showing normal
appearar’€ O gynaecophoric canal. ,

Fig. 3: SEM f anquantel treated male (1 W.P.T.) showmg decrease
numkr & the spines.

Fig. 4: SEX ¢ ‘Praziquante] treated male (3W.P.T.) showing absence of

typrcles and spines from dorsal surface. ”

ZM of Praziquantel treated female (1 W.P.T) showing the

‘iddle surface of the tegument with heavy wrinkles, sensory
oulbs and focal swellings.

Fig. 5:

2 IV:
|
5. 1: SEM of male treated by combination of Flubendazole and
Praziquantel (1 W.P.T) showing suckers distorted in shape.

Fig. 2: SEM of male treated by combination of Flubendazole and
Praziquantel (1 W.P.T) showing the gynaecophoric canal with
decrease number of spines with hairy like appearance.

Fig. 3: SEM of male treated by combination of.the Flubendazole and
Praziquantel (I W.P.T) showing the dorsal surface with marked
shrinkage of the tegument, absence of the spines and multiple
pores.

Fig. 4: SEM of male treated by combination of Flubendazole and
Praziquantel (3 W.P.T) showing the dorsal surface with complete
absence of spines.

Fig. 5: SEM of female treated by combmauon of Praziquantel and
Flubendazole (1 W.P.T) showing increase number of pores.
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DISCUSSION

Praziquantel was discovered to be effective in treatment of many
cestodes and trematodes. it is the drug of choice for treatment of all
forms of schistosomiasis (Hardman et al., 1996). It is more effective in
destruction of spined papillae, wrinkling and disturbing interpapiller
space (Shalaby et al., 1991). Male worms exhibit more pronounced and
extensive surface alteration, which include surface blebbing, swelling,
wrinkling, constriction and surface lesions, particularly on the spined
tubercle (Becker et al., 1980; Shaw and Erasmus, 1988 and Fallon et al.,
1996). '

In the present study exposure of S. mansoni to Praziquantel
resulted in quick reactions, mainly on the tegument. Loss of spines
occurred rapidly after (IW.P.T.) and became more severe at (3W.P.T.).
The anterior region was almost not affected, which indicates different
sensitivity of the tegument, as also reported by Mansoury (1997).

The effect of Praziquantel on adult female S. mansoni was also

marked on the tegument. Mortality of the female worms as a result of
Praziquantel treatment was manifested by their absence after the second
week. This is of interest as the majority of previous studies on the effect
of Praziquantel treatment on the worms revealed striking effects on male
worms only (Mehlhron ez al., 1981 and Modha et al., 1990). There have
been fewer investigations on the effect of Praziquantel on female worms
(Shaw and Erasmus, 1988 and Fallon et al., 1994).
_ Flubendazole is poorly absorbed from intestine and is effective in
the treatment of intestinal nematodes. It is also effective against the
larval cestode (Hydatid cyst). However no proven effect against
trematodes has been reported (Pancera et al.,, 1979). Al-Waili (1987)
reported the cure of two S. haematobium patients after treatment with
Flubendazole.

As can be seen from the present results, the effect of
Flubendazole on suckers and gynaecophoric canal is more pronounced.
On the other hand, the effect on the tegument was more pronounced in
the group treated by Praziquantel and for these reasons the combination
of the two drugs has its importance.

SEM of adult S. mansoni following treatment with a combination
of Flubendazole and Praziquantel was described for the first time. At
(1W.P.T.) the effect on adult male was marked on the ventral sucker
together with the gynaecophoric canal and the tegument. The effect at
(3W.P.T.) showed more extensive destruction on the tegument. This
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destruction was more severe and pronounced in comparison to the other
groups treated by Flubendazole and Praziquantel alone. 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. As regards of female worms detected in this study, the
tegument was affected at (1W.P.T.) and completely disappeared after the
second week. This result was worst and more convenient than using the
full doses of Flubendazole and Praziquantel for treatment where the
females S. mansoni were severely affected.

Conclusively, the effect of combination of Praziquantel and
Flubendazole on S. mansoni is marked and was illustrated best by SEM
in the present work. This emphasizes the necessity of using this
combination especially in cases which show resistance to Praziquantel
treatment alone.
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