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SUMMARY

Hymenolepis nana is the most common tapeworm in Egypt. The present
work was concerned with estimation of the prevalence of Hymenolepis
nana in patients attending Abnoub Central Hospital. It was also
concerned with experimental infection of mice with human Hymenolepis
nana eggs. Praziquantel was applied to treat the infected mice, it was
administered in a single oral dose of 100-mg/kg-body weight. The effect
of the drug on adult worms and eggs was discussed. It can be concluded
that Praziquantel remains the drug of choice for treatment of
Hymenolepis nana in both man and experimental animals.
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INTRODUCTION

Parasitic diseases are still one of the major medical problems in
Egypt where they predispose to impairment of physical and mental
development particularly in children (Sabbour and Farid, 1978).

Hymenolepis nana is the most common tapeworm in Egypt. El-
Nazer (1983) reported its incidence to be (5.1 %) as multiple infection.
Ismail et al. (1988) found the infection rate (10 %) and Morsy et al.
(1991) estimated (10.1 %) infection rate.

Treatment of helminthic -parasites has two main aims, namely o
prevent or reduce further tissue damage in infected individuals and to
reduce egg excretion and thus transmission in the community is
prevented (Sleigh ef al., 1986; Cuesta et al., 1992 and Ettoum et al.,
1993).

Praziquantel is undoubtedly the most important advance in
antihelminthic chemotherapy of recent decades (Younis and Khalil,
1998).

The present work was conducted to induce experimental
infection in laboratory mice with human Hymenolepis nana eggs and to
study the effect of the currently used drug (Praziquantel) on adult worms
and eggs of Hymenolepis nana in the experimentally infected mice.

MATERIAL and METHODS

The present work was concerned with Hymenolepis nana
infecting patients attending. Abnoub Central Hospital. It was also
concerned with application of Praziquantel in treatment of
experimentally infected mice with human Hymenolepis nana eggs.

Diagnosis of human Hymenolepis nana infection:

Stool samples were collected from 500 patients in clean plastic
containers with covers and examined by both direct smears and
concentration methods by floatation, Ritchie (1948) and formol ether
sedimentation techniques, Garcia (2001).

Highly positive stool samples for Hymenolepis nana eggs were
chosen for experimental infection of albino mice as follows: '

- The specimen was diluted to homogenous suspension in normal saline
and strained.

- Repeated centrifugation were done using normal saline till the
supernatant became clear.
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-The supernatant was discardec and the number of eggs per ml. was
calculated using a Haemocytometer and adjusted to be 100 eggs per
ml.

Experimental Hymenolepis nana infection to mice :

15 clean laboratory albino mice with an average weight 22 grams
were used in this study. The mice were maintained on a well-balanced
diet. Stool of all mice was examined every three days for 2 weeks to
exclude Hymenolepis nana natural infections.

The mice were divided into the following groups:

1- Control group:

2- normal non-infected mice (control negative).

3- mice infected with 2 ml.of the egg suspension (control positive).
After the 7™.day the stool was examined daily for Hymenolepis nana
eggs.

Test group:

10 mice were infected each with 2 ml. of the egg suspension,
administered directly into the esophagus by means of a tuberculin
syringe fitted to a polythene tube.

After the 7™.day the stool was examined daily for Hymenolepis nana

eggs.

Praziquantel administration:

Infected mice of the test group were weighed and given
Praziquantel in an oral dose of 100-mg/kg-body weight (Gonnert and
Andrews, 1977). One mouse was sacrificed after 1, 2 and 24 hours post-
treatment. The intestine was cut longitudinally and examined for the
presence of adult Hymenolepis nana and the stool was examined for
eggs.

Staining of adult Hymenolepis nana with acetic acid alum carmine:

The small intestine of the treated positive mice and the positive
control mice were cut longitudinally and examined for the presence of
adult worms. They were collected in two petri dishes fixed in Formaline
10%. The worms were left in the fixative for 24 hours then stained with
acetic acid alum carmine according to Faust et al. (1976).

RESULTS

The stool examination of human cases revealed that Hymenolepis
nana was common in children. The total percentage of infection was
(2.7 %), the highest prevalence was in age group 2-7 years old (4 %).
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The efficacy of Praziquantel against H. nana in experimentally
infected mice:
1- Effect on eggs:

Stool samples examined for detection of eggs of H. nana after
one and 2 hours of treatment showed the eggs with disfigured shell
outline. The embryophore was ill-defined in some eggs and lost in
others, (Pl I Fig. B) in comparison to the control egg (Pl. I Fig. A). After
24h'the eggs completely disappeared.

2- Effect on adult fresh worms:

- After one hour of treatment with Praziquantel, adult worms of H.
nana were detected in the large intestine of mice; they were
immobilized and completely separated.

- After 2 hours of treatment, fragments of adult worms were detected
in the faecal matter in the rectum of mice.

- After 24 hours of treatment no worms were detected in the
intestine.

3- Effect on adult stained worms:

Examination of stained worms revealed that the scolex is intact,
the tegument showed maceration at the neck and immature segments,
(PL II Fig. A, B). Both the mature and gravid segments showed loss of
muscle tone and the segments became more flattened with ill-defined
inter- segmental lines, in comparison to normal segments, (Pl. II Fig.
C,D) & (PL Il Fig. A,D). Eggs were irregularly distributed in the gravid
segments, (Pl. III Fig. A,B).

DISCUSSION

The study of parasites causing human diseases is important not
only because these infections are associated with high morbidity and
mortality but also because most of them are preventable when people are
armed with the necessary health knowledge (Sun, 1988).

The present investigation revealed that the total prevalence of
Hymenolepis nana infection was (2.7 %), the highest prevalence was in
age group 2-7 years old (4 %).

Previous results obtained from different Egyptian localities,
showed that the rate of infection with Hymenolepis nana was fluctuating
as reported by El-Naggar ef al. (1978), Sidky ef al. (1987), Mohammed
et al. (1988) and Morsy et al. (1991). This fluctuation of infection
depended on age, social condition and health habits.
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Praziquantel is a broad-spectrum antihelminthic drug. It had been
approved to be effective against a wide range of trematodes and cestodes
especially schistosomiasis and /. nana (Pearson & Current, 1983).

Praziquantel is rapidly absorbed after oral administration and the
enteral absorption is nearly complete, maximum serum concentration is
attained in 1-2 hours. (Mandour et al., 1990 and El-Guinady et al.,
1994), 1t is well tolerated and accepted by the patients ( Hardman et al.,
1996).

Regarding the efficacy of Praziquante]l therapy on the human
strain of H. nana in experimentally infected mice, it was found that
treatment with Praziquantel in a single dose of 100 mg / kg lead to
absence of eggs excreted in stool of mice. The intestine was found free
of adult worms (100 % cure rate). This was in agreement with the
efficacy of the drug in human cases with equivalent dose 25 mg / kg (El-
Guinady et al., 1994; Metwally et al., 1995 and Kabil et al., 1996).

It was observed in this study that the onset of the effect of
Praziquantel in-mice was rapid and the parasites were immobilized and
excreted within a few hours with faeces, this was in agreement with
Thomas et al. (1982). Moreover the scolex was completely separated
from mucosa of the intestine. The neck region and immature segments
showed maceration of the tegument, while mature segments showed loss
of muscle tone. The gravid segments became more flattened and the
eggs were irregularly distributed in the segments.

Becker et al. (1981) observed that vacuolization of the tegument
was exclusively confined to the neck region of the tapeworms and
proglottids of the middle or posterior regions of the worms never
showed destruction.

The main targets for Praziquantel action were the Schistosoma
adult worm's tegument and musculature (Wingard et al., 1991).
Schistosomes exposed to Praziquantel develop an almost instantaneous
contraction of the muscles followed by spastic paralysis and rapid
vacuolization of the syncytial tegument, (Davis ef al., 1979).

The effects of Praziquantel could be attributed to alteration in
intracellular Ca®* homeostasis at one or more site in the worm.
Increased intracellular Ca** was the cause of cytoskeletal disruption and
membrane blebbing in a wide variety of cell types, (Day et al., 1992).
Blair et al. (1992) noted that the tegument as well as the sarcolemma
seemed to contain Praziquantel sensitive sites. These sensitive Ca®"
influx sites in the tegument would explain why the tegument is damaged
so easily by Praziquantel ( Redman ef al., 1996).
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From the present study, it can be concluded that Praziquantel
remains the drug of choice for treatment of Hymenolepis nana in both
man and experimental animals, the reason being high therapeutic
efficacy, excellent patient tolerance and few and relatively minor side
effects.
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Plate I:

Fig. A - Control egg of H. nana. X.66
Fig. B - Eggs of H. nana post- treatment. X.66
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Plate 11:

Fig. A - Scolex of A nana post- treatment X.13.2

Fig. B - Immature segments of A nana post- treatment. X. 13.2

Fig. C&D - Mature segments of H. nana control and post-
freatment.X16.5
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Plate III:

Fig. A&B- Gravid segments of H. nana control.X.16.5
Fig. C&D- Gravid segments of H. nana post- treatment X 16.5
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