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Abstract: Hymenolepiasis is the most prevalent tapeworm infection of children worldwide. It is considered as
an opportunistic parasite with a life-threatening effect among immunosuppressed patients, so it must be
eliminated before initiating immunosuppressive therapy for fear of cysticercoid dissemination. Praziquantel is
the drug of choice for the treatment of H.nana but it was found to be hepatotoxic, genotoxic and carcinogenic
in albino rats. Mirazid (commiphora molmol) is considered as a new safe herbal and effective treatment of
hymenolepiasis, which has side degree of prevalence and spreading not only in Egypt, but worldwide. The aim
of the present work was to make a comparison between the effects of treatment with Praziquantel (PZQ)
(standard treatment) and Mirazid among immunocompetent and immunocompromised infected albino mice
through parasitological parameters (worm load and mortality rate). A total of 132 clean male albino mice were
divided into two main groups (immunocompetent group) where 60 animals were divided into equal 5 groups
which were infected and treated with Mirazid beside PZQ. Another 72 infected immunocompromised animals
(injected by cortisone) were divided into equal six groups, were also treated with Mirazid and PZQ. At the end
of experiment worms were extracted, counted, fixed and stained with carmine to evaluate the effect of the used
drugs. Mortality rate in immmunocompetent groups reached (16.60%) comparing to its control group (33.30%).
While in immunocompromised groups it reached (25%&33.3%) comparing to its control group (50%). Both PZQ
and Mirazid showed a significant reduction in the mean of worm burden comparing with infected non treated
group in both main groups. The adult worms recovered from Mirazid and PZQ treated group showed many
pathological changes. Mirazid showed higher cure rates than PZQ, 95.45% and 74.54% at 15" day and at 21*
day it reached 100% respectively but Mirazid was found to give more changes in the morphology and decrease
of adult worm biomass and number of eggs production.
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INTRODUCTION

Hymenolepis nana (dwarf tapeworm) is the most
common human tapeworm infection, with an estimated
50 to 75 million carriers worldwide including Egypt
particularly in immunocompromised patients [1,2]. Itis a
common parasite of children owing to the lack of fecal
hygiene together with bad feeding habits [3].

Immunosuppression leads to delayed worm expulsion
and allows the continuation of worms to maturity and
chronic course of infection, resulting in hyperinfection of

the intestine by adult worms and invasion of the
mesenteric lymph nodes and liver by onchospheres,
where they develop into mature cysticercoids [4,5].

The parasite causes vague abdominal symptoms
along with diarrhea, epigastric pain, nausea, vomiting,
irritability, anaemia, anorexia, headache and weight loss as
well as general weakness [6]. Also, Roberts & Janovy [2]
reported that H. nana can cause restless sleep, pruitis ani,
hives, extremity dizziness and behavioral disturbances as
well as seizures. It has also negative impact on vitamin
B12, folate level and anthropometric parameters [7].
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Praziquantel is a broad-spectrum, anthelminthic drug
against trematode and cestode infections in humans and
animals. The precise mechanism of action of praziquantel
is still poorly understood. There are also emerging
problems with praziquantel treatment, which include the
appearance of drug resistance [8], allergic, anaphylactic,
or hypersensitivity reactions in some individuals [9,10].
Due to the increased demand for using plants in
therapy "back to nature" instead of using synthetic
drugs, which may have adverse effects more dangerous
than the disease itself [11]. In addition, the emergence of
parasitic resistance to current chemotherapies highlights
the oils as novel
antiparasitic agents [12]. According to that Massoud

importance of plant essential
et al. [13] reported that Mirazid (Commiphora molmol)
is considered as a new safe and effective drug for
treatment of human hymenolepiasis. They added that it
has good clinical improvement with negligible side effects
and has side degree of prevalence and spreading not only
in Egypt, but world wide.

So this study aimed to make a comparison between
the effects of treatment with praziquantel (standard
treatment) and Commiphora molmol (mirazid) among
immunocompetent and immunocompromised infected
albino mice through parasitological parameters (worm
burden and mortality rate).

MATERIALS AND METHODS

Experimental Design: A total of 132 clean (non infected)
male albino mice, weighing about 23 g, were purchased
from Theodor Bilharz Research Institute and kept in
separate cages at room temperature (25 + 2°C) in a light
controlled room with an alternating 12 hour light/dark
cycle. They were fed on standard rodent pellets and some
vegetables as a source of vitamins. At the end of time of
each group, all animals were sacrificed (at day 15 and 21
post infection) where mortality rate, worm load and worm
morphology were evaluated.

Animals were divided into two main groups:

Immunocompetent Group: Included 60 immunocompetent
healthy animals that were divided into equal 5 groups:

Group A: Mirazid treated group.

Infected and treated with mirazid orally in a dose of
10 mg/kg body weight for 6 days post infection according
to Massoud et al. [13].
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Group B: Mirazid control group.
Treated with mirazid orally in a dose of 10 mg/kg
body weight for 6 days (Mirazid control).

Group C: Praziquantel treated group.

Infected and treated with praziquantel orally at the
10™ day post infection in a dose of 25 mg/kg body weight
one time according to Bhattacharya et al. [14].

Group D: Praziquantel control group.
Treated with praziquantel orally in a dose of 25 mg/kg
body weight one time (praziquantel control).

Group E: Infected untreated control group.
Infected with 250 H. nana eggs orally /mouse
(control group).

Immunocompromised Group: In  which 72
immunocompromised animals were divided into equal six
groups:

According to Medeiros et al. [15] the animals under
immunocompromisation were injected subcutaneously
with dexamethasone sodium phosphate in a dose of
8mg/kg body weight for 7 days to avoid edema or
undesirable increase in body weight.

Group F: Cortisone control group.
Injected by dexamethasone
(cortisone control).

sodium phosphate

Group G: Cortisone and infected group.
Injected by dexamethasone sodium phosphate and
infected with 250 H.nana eggs orally/mouse.

Group H: Cortisone, infected and mirazid treated group.

Injected by dexamethasone sodium phosphate,
infected with 250 H. nana eggs orally/mouse and treated
with mirazid orally in a dose of 10mg/kg body weight for
6 days post infection.

Group I: Cortisone and mirazid treated control group.

Injected by dexamethasone sodium phosphate and
treated with mirazid orally in a dose of 10mg/kg body
weight for 6 days post injection.

Group J. Cortisone, infected and praziquantel treated
group.

Injected by dexamethasone sodium phosphate,
infected with 250 H. nana eggs orally/mouse and treated
with praziquantel orally in a dose of 25mg/kg body weight
one time at 10" day post infection.
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Group K: Cortisone and praziquantel control group.
Injected by dexamethasone sodium phosphate and
treated with praziquantel orally in a dose of 25mg/kg body
weight one time at 10" day post injection.
Infection of animals with (200 — 250 egg/mouse
orally) was done according to Ito et al. [16].

Collection of Worms (Worm Burden) Was Done
According to Kumazawa [17]: The infected animals were
sacrificed at the end of each experiment by decapitation.
To obtain the adult worms, the small intestine was
removed and cut longitudinally very carefully in a
Petri-dish containing saline solution and left for 1/2 hour
in order to release the worms from the intestinal mucosa.
All worms in the Petri-dish were collected; gravid
segments which can be detected under the dissecting
microscope were separated and collected in a beaker, then
worms were collected, counted and washed thoroughly
by sterile saline

Worms Morphology: The worms were collected, then
washed thoroughly by sterile saline and stained with
Semichon's acid carmine and examined under light
microscope according to Garcia and Bruckner [18].

Drugs: Praziquantel is manufactured by Egyptian
International ~ Pharmaceutical Industries Company
(EPICO). Its chemical formula is 2- cyclohexylcarbonyl
1.2,3.6.7 11b hexahdro- 4h- pyrazino- (2,1-a) Isoquinoline-
4-one. According to Bhattacharya et al. [14] Praziquantel
was given orally in a dose of (0.4/ml = 25 mg/kg) at the
10" day post infection.

The tablet was dissolved in 10% of dimethyle
sulphoxide to obtain concentration of 25mg/kg.

Mirazid: (Pharco, Egypt, Alexandria): Mirazid was used
in a dose of 10mg/kg and given orally at the first day of
infection for 6 days daily before breakfast according to
Massoud et al. [13].

Dexamethasone Sodium Phosphate (Cortison): Injection
of dexamethasone sodium phosphate was done in a dose
of 8mg/kg body weight (0.5mg/mouse for 7days)
according to Medeiros et al. [15].

Statistical Analysis: Results were analyzed for statistical
significance using t-test or analysis of wvariance
(ANOVA). Statistical evaluation was conducted with
SPSS version 15.0. Values of p < 0.05 were regarded as
significant.
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RESULTS

Mortality Rate

Among Immmunocompetent Groups: Mortality rate
reached (16.60%) in groups (A, B, C&D) while it reached
(33.30%) among group (E) (infected only), Table 1.

Among Immmunocompromised Groups: Mortality rate
reached (33.3%) in groups (F&J), while it reached (41.6%)
in groups (I&K). It reached (50% &25%) in groups (G and
H) respectively, Table 2.

Worm Burden

Among Immunocompetent Groups: Table 3 and
Figure 1 demonstrated comparison between worm
burden among immunocompetent groups of mice.
Scarification at 15" day after infection revealed that
mirazid treated group (A) induced a highly significant
decrease in worm burden (P < 0.001) compared to control
infected group (E). The percentage of decrease was
95.45%. Mice treated with PZQ after infection group (C)
induced a highly significant decrease in worm load (P <
0.001) compared to control group (E). The percentage of
decrease was 94.54%, while at 21" day the percentage of
decrease among immunocompetent groups (A&C) was
100% respectively. Worms were changed in length and
became longer.

Among Immunocompromised Groups: Table 4 and
Figure 2 showed a highly-significant reduction in worm
number (P =< 0.001) in cortisone, infected and mirazid
treated group (group H) in comparison with cortisone and
infected group (G). The percentage of decrease was 15%.
Also, cortisone, infected and PZQ treated group (J)
recorded highly significant increase in worm number
(P < 0.001) in comparison with group (G) the percentage
of increase was -68.49% at 15" day post infection. Group
J recorded non-significant difference from control group
at P> 0.05, also group H recorded non-significant increase
P>0.05 at 21™ day. Worms were increased in length
compared to control group (G).

Immunocompetent Groups: Figs. (3 and 4): showed the
effect of Mirazid on adult worms of H. nana (group A).
Most of the extracted worms of this group showed
malformation in the proglottids, loss of internal structures
of the segments and less number of eggs. Degeneration
of the gonads, rupture of the gravid proglottids as well as
decrease of the width and constriction of the segments
was also found.
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Table 1: Mortality rate among immunocompetent groups.

Groups No of mice No of dead mice at the end of experiment Mortality rate
Mirazid treated group (A) 12 2 16.6 %
Mirazid control group (B) 12 2 16.6 %
PZQ treated group (C) 12 2 16.6 %
PZQ control group (D) 12 2 16.6 %
Infected nontreated control group (E) 12 4 33.3%
Table 2: Mortality rate among immunocompromised groups

Groups No of mice No of dead mice at the end of expriment Mortality rate
Cortisone control group (F) 12 4 33.3%
Cortisone infected group (G) 12 6 50 %
Cortisone infected and mirazid treated group (H) 12 3 25%
Cortisone and mirazid treated control group (I) 12 5 41.6 %
Cortisone infected and PZQ treated group (J) 12 4 33.3%
Cortisone and PZQ treated control group (K) 12 5 41.6 %

Table 3: Worm burden and worm length among different infected immunocompetent groups.

Group A (mirazid treated)

Group C (praziquantel treated)

Group E (infected untreated)

Time of scarification ~ Mice (No) 1 2 3 1 2 3 4 1 2 3 4
15" day Worm load (No) 1 1 0 2 5 0 0 5 6 7 4

Mean 0.25%** 1.40%** 5.5

S.D. 0.50 2.19 1.29

P <0.001 <0.001

Worm length (cm) 2 3 - 1-2 4-5 - - 1-3 1-3 1-3 1-3
21" day Worm burden (No) 0 0 0 0 0 0 0 12 14 13 11

Mean 0.00%** 0.00%** 12.5

S.D. 0.00 0.00 1.53

P. <0.001 20.001

Worm length (cm) - - - - - - - 3-4 3-4 3-4 34

(***) Significantly different from control group at P < 0.001

Table 4: Worm burden and worm length among different infected immunocompromised by cortisone groups

Group H (mirazid treated)

Group J (praziquantel treated)

Group G (infected untreated)

Time of scarification ~ Mice (No) 1 2 3 1 2 3 4 1 2 3
15" day Worm burden(No) 23 25 22 40 48 55 41 32 25 25
Mean 23.20%** 46%** 27.3
S.D. 1.30 6.98 0.00

P. <0.001 <0.001 -

Worm length (cm) — 2-3 2-3 2-3 4 3 4 4 4 3 4
21" day Worm burden (No) 23 25 26 43 65 34 29 40 45 50

Mean 26 a 4275 a 45

S.D. 2.94 15.92 0.00

P. >0.05 >0.05 —

Worm length (cm)  2-3 2-3 2-3 3-4 4-5 45 45 3-4 4-5 45

(***) Significantly different from control group at P < 0.001 (a) Non-significant P = 0.05
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Fig. 2: A diagrammatic presentation of worm burden
among immunocompromised groups

Fig. 3: A- Normal appearance of scolex and segment (X70)

B- Malformation of scolex in group A (Mirazid
treated group) (X70)
C- Malformation, elongation of the worm and
rupture of segments in group C (Praziquantel
treated group) (X70)
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Fig. 4:

A- Normal mature segments (X100)

B&E degenerated mature segments and loss of
internal structures among group A (Mirazid
treated) (X100)

C- Malformation and ruptured segments
associated with less number of eggs among group
A (Mirazid treated) (X100)

D- Malformated segments associated with loss of
internal structure and deformity of the lateral
margins in group C (Praziquantel treated) (X100).
F- Ruptured gravid segments among group C
(Praziquantel treated) (X100)

Fig. 5:

Shows the effect of combined cortisone and
mirazid treatment group (H) as well as praziquantel
treatment group (J) on infected mice.
A-Malformation of mature segments among group
H (immunocompromised mirazid treated group)
(X100).

B- Malformation of mature segments among group
J (immunocompromised Praziquantel treated) (X70).
C- Malformation of gravid segments among group
H (immunocompromised D- Malformation of gravid
segments among group J (immunocompromised
PZQ treated group (X100
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The effect of praziquantel on adult H. nana (group C)
led to elongation and malformation of worms. Also
rupture and constriction of the segments as well as loss
of internal organs and deformity of the lateral margins
were found.

Immunocompromised Groups: In immunocompromised
infected group (G) some of the extracted worms were
freely present in the lumen (not attached to the wall of
small intestine). Some showed normal formation while the
others showed malformation in mature and gravid
segments.

Fig. 5 showed the effect of combined cortisone and
mirazid treatment group (H) as well as praziquantel
treatment group (J) on adult H. nana. Some of the
extracted worms showed malformation in the scolex,
immature, mature and gravid segments.

DISCUSSION

H. nana is known to be one of the most common
intestinal parasites affecting children in Egypt with
maximum incidence between five and ten years [19]
probably because their immunological status and hygiene
practices are still in development [20-22]. It was estimated
that over 43.5 million persons throughout the world were
infected [23]. In Egypt, many authors reported different
prevalence rate of infection with H. nana reached to
20.1 % [13 & 19]. Throughout the last years, H. nana was
being considered as an opportunistic parasite with a
life-threatening effect among immunosuppressed patients
[5,24], thus hymenolepiasis should be eliminated before
initiating
cysticercoids dissemination and persistence of infection
through autoinfection which led to prolonged infection
duration [25]. Praziquantel was the drug of choice for the

immunosuppressive  therapy for fear of

treatment of H. nana [8, 26] but cuse of the tapeworm’s
relative resistance to chemotherapy and the potential
tendency for autoinfection, also it was found hepatotoxic,
genotoxic and carcinogenic in albino rats [27]. So the
patient should receive another course of treatment [14].
Mirazid (commiphora molmol) is considered as a new safe
and effective herbal treatment of hymenolepiasis, which
has side degree of prevalence and spreading not only in
Egypt, but world wide [13].

In the present work, the effect of Mirazid on
infected mice with H. nana was studied through
estimation of parasitological parameters (mortality rate,
worm burden and worm morphology). They were divided
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into two groups, immunocompetent and
immunocompromised to make a comparison between the
effect of treatment with praziquantel (standard treatment)
and Commiphorora molmol (new herbal treatment) among
both groups.

Mirazid was used in a dose of 10 mg/kg [13] given
orally at the first day of infection for 6 days daily in empty
stomach while praziquantel was used in a dose of 25mg/kg
and was given orally for mice at the 10 ™ day of infection
[28]. According to Medeiros et al. [15] the animals under
immunocompromisation were injected subcutaneously
with dexamethasone sodium phosphate in a dose of
8mg/kg body weight for 7 days to avoid edema or
undesirable increase in body weight. Regarding mortality
rate among immmunocompetent groups, it reached
(16.60%) in groups (A, B, C&D) while it reached (33.30%)
among group (E) (infected only). While mortality rate
among immunocompromised groups, it reached (33.3%)
in group (F&J). while it reached (41.6%) in group (I&K).
It reached (50% &25%) in group (G and H) respectively,
the data is coincided with[13,29&30]. Regarding worm
burden there was a decrease in number of worms in
treated animals with Mirazid compared to infected
untreated control group (group E).The data is coincided
with [13, 29, 30].

Praziquantel a broad-spectrum,
against trematode and cestode infections in humans and
animals. [8].

In this study, both PZQ (group C) and mirazid (group
A) showed a highly significant reduction (P<0.001) in the
mean number of worm in comparison with infected
untreated control group.

is anthelmintic

Depending on worm burden at 15" day after
infection, the protection of Mirazid
immunocompetent group (A) reached 95.45% which
agreed with Massoud et al. [13, 31] who reported that
parasitological cure rate was 95.2% for H. nana infection.
Also Massoud et al. [32] in Egypt carried out a field study
for efficacy and safety of Mirazid in H. nana treatment
and found that the parasitological cure rate reached 98%
a week post-treatment and 100% 2, 3&4 weeks follow-up.
Mice treated with PZQ 15" day after infection group (C)
induced a highly significant decrease in worm burden
(P < 0.001) compared to control group (E). The percentage
of decrease was 94.54% which coincided with that
obtained by Botros et al. [33, 34]. At 21" day, the
percentage of decrease among both immunocompetent
groups (A&C) was 100% respectively and worms were
changed in length and became longer.

level in
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Regarding morphological changes in the adult
worms, there were some degree of worm elongation and
abnormality in gravid segments of the worms when using
praziquantel which coincided with that obtained by
[35,36]. The adult worms recovered in Mirazid treated
group showed many pathological changes such as
attenuation of the segments, constrictions of the worms,
degeneration and loss of the internal organs, decreased
egg development in gravid segments as well as formation
of cuticle, swellings, shrinkage and deformity of the lateral
margin of the worms which agreed with [5, 37].

Regarding worm burden in immunocompromised
groups, the data revealed significant correlation (P<0.05)
between groups G and H after]15"and 21 day of infection,
which coincided with Lucas et al. [38] and El-Shafey [36].
There was non-significant reduction of the mean of worm
number (P>0.05) after15"™ and 21 *day of infection, in
groups (H and J). Also at the 21" day post infection there
was non- significant reduction of the mean of worm
number (P<0.05) in comparison with cortisone and
infected, non treated group.

In addition, the cuticle of the worm was exposed to
severe destruction in the form of extensive swelling,
erosion, vacuolization and peeling which results in
exposure of the worm surface antigen leading to attraction
of inflammatory cells like neutrophils and eosinophils
which attack the worms [39,40]. Worm expulsion in those
groups can be explained by excessive production of
mucus which traps the worms (due to cortisone) where
the worms have to utilize more energy to break the sticky
mucin to move into a more desirable region of the
intestine. This reflects the decreased biomass of
worms where goblet cells and mucin secretion are higher
[41,42]. The resulted data coincided with Sanad and
Al-Furaeihi [5]. They showed significant increase in
infection intensity, significant decrease in intestinal mast
cell count, dissemination of larvae to the liver, toxic
hepatitis, morphological, abnormalities in adult worms,
prolongation of patent period and more severe villous
changes by using cortisone.

In conclusion Mirazid was found to change the
morphology and decrease adult worm biomass and the
number of eggs produced than PZQ.
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