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Abstract
The present study evaluated the efficacy of Garlic, Mirazid®, Ginger as well as Metronidazole®
in treating mice experimentally infected with E. histolytica cysts. The results showed that all
mice infected with E. histolytica cysts and treated with Garlic, Mirazid, Ginger and Metronida-
zole were significant improved as indicated by the stool analysis and alteration in the immune
response by the levels of cytokines IL-5 & IFN- y.
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Introduction

Entamoeba histolytica, an enteric protozo-
an, is a well-established causative agent of
amoebic dysentery. It has a high potential
for invading and destroying human tissue.
The parasite lives in the human gut in an en-
vironment of reduced oxygen pressure, and
during tissue invasion it gets exposed to re-
active oxygen species such as superoxide
radical anions and hydrogen peroxide (Sen
et al, 2007). Only some species of Entamoe-
ba are known to be potential pathogen and
harmful, for example: the E. histolytica
(Schaudinn, 1903) sometimes invade the
tissue of man and cause about 50 million
cases of infections up to 100000 deaths per
year worldwide (Hamzah et al, 2006). Both
Entamoeba histolytica and Entamoeba dis-
par are two morphologically indistinguisha-
ble human protozoa parasites that are genet-
ically distinct species (Al-Braiken and Sa-
lem, 2008). Chemotherapy against Enta-
moeba was well established by both synthet-
ic and natural products (Gundamaraju et al,
2015). On the other hand, the outcome pre-
dicts of Thl & Th2 cytokines act as a well
regulated mechanism for an effective control
of E. histolytica infection (Tessema et al,
2009).

The present study aimed to investigate the
effectiveness of Garlic (Allium sativum),
Mirazid® (Commiphora molmol) and Ginger
(Zingbar officinale), as natural medicinal
components in treatment of Entamoeba his-
tolytica in experimentally infected immune
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competent mice as compared the efficacy of
a medical component Meteronidazol®. Alt-
hough the role of cytokines in parasitic in-
fections was widely studied in animal mod-
els, but with few works on the importance of
Thl cytokine IFN-gamma (IFN-y) and Th2
cytokine interleukin-5 (IL-5) and in human
amoebiasis histolytica.
Materials and Methods

Male Swiss Albino mice animals were
used in this work, weighing 25-30grams,
they were from three to five weeks in age.
They were housed in well ventilated cages
with perforated covers, supplied with stand-
ard pellet food and water. Bedding was
changed every day. The mice were allowed
to adapt to the laboratory environmental
conditions for one week before experiment-
ed with (El-Fakhry et al, 1998). The mice
stools were examined by direct wet saline
smear, iodine and Sheather’s sugar flotation
method to exclude the parasites (EI-Naggar
et al, 2006).

Entamoeba histolytica cysts were prepared
from stool of an infected patient and the
cysts were isolated (Khairnar and Parija,
2007) shortly as follows: 1- Stool sample
was diluted by distilled water (1:10). 2- Fil-
tered through four layers of gauze. 3- 2ml of
the filtrate was added to 2ml of the Phos-
phate-buffered saline (PBS). 4- Centrifuga-
tion at 2000 rpm/min for five minutes at
room temperature. 5- Precipitate was dis-
carded and filtrate was diluted with distilled
water (1:10). 6- Diluted filtrate was used for



orally administration of E. histolytica cysts
to the mice.

Experimental design: clean laboratory bre-
ed male Swiss Albino mice were divided
into four groups of 5 mice each as follows:
Uninfected untreated control group: mice
were neither treated nor infected. Infected
untreated group: mice were infected orally
as 10* E. histolytica cysts/mouse (Gaafar,
2007) using a gastric gavage with 23-guage
needle tips with plastic tubing (Riad et al,
2009). The other groups were divided into
two subgroups: Prophylactic group: mice
were subdivided as follows: a- Prophylactic
(Subgroup I or P1): mice received garlic two
days before infection and continued on gar-
lic daily for 12 days post-infection. b-
Prophylactic 2 (Subgroup Il or P2): mice
received ginger two days before infection
and continued on ginger daily for 12 days
post-infection. c- Prophylactic 3 (Subgroup
Il or P3): the mice received mirazid two
days before infection and continued on daily
for 12 days post-infection. d- Prophylactic 4
(Subgroup 1V or P4): mice received metro-
nidazole two days before infection and con-
tinued on metronidazole daily for 12 days
post-infection. Therapeutic group: mice
were subdivided into subgroups: a- Treated
1 (Subgroup I or T1): mice received garlic
one day post-infection and continued on gar-
lic daily for 14 more days. b- Treated 2
(Subgroup 11 or T2): mice received ginger
one day post-infection and continued on
ginger daily for 14 more days. c- Treated 3
(Subgroup 111 or T3): mice received mirazid
one day post-infection and continued on
mirazid daily for 14 more days. d- Treated 4
(Subgroup 1V or T4): mice received metro-
nidazole one day post-infection and contin-
ued on metronidazole daily for 14 days.

Infection was done by oral inoculation of
E. histolytica 10%cysts/ mouse; using gastric
gavage, with plastic tubing and a 23-gauge
needle (Riad et al, 2009).

Garlic dose was calculated as 50gm/kg
body weight/day. Each mouse was given 0.5
ml of garlic an hour before breakfast. Prepa-
ration of garlic solution: Fresh garlic bulbs
were peeled, washed with distilled water,
and then left to dry. After drying, about
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500gms were crushed using a blender until
become a paste. The formed paste was dilut-
ed with distilled water forming a solution of
1gm/ml, equal assemblies and then stored at
-20°C until use (Masamha et al, 2010).

Ginger was calculated as 50gm/kg body
weight/day. Stock solution: 88gm in 35 ml.
Each mouse was given 0.006ml completed
with distilled water to 0.5ml daily, an hour
before breakfast (Burke et al, 2009).

Mirazid was calculated as 10gm/kg body
weight/day. Stock solution: Each mouse was
given 0.006ml of Mirazid emulsion solution
completed with dist. water to 0.5 ml daily,
an hour before breakfast (Hegab and Hassan,
2003).

Metronidazole was calculated as 50gm of
Metronidazole/ kg body weight/ day. Each
mouse was given 0.006ml of Metronidazole
solution completed with dist. water to 0.5 ml
daily, an hour before breakfast (lyer et al,
2014).

Stool analysis: Stool analysis was done for
all groups every two days as collected and
stained and checked by light microscope
(Kuk et al, 2012).

Assessment of IFN-y level in mice sera:
IFN-y level was measured by Quantikine-
MIFOO mouse IFN-y ELISA immunoassay
kit from R&D (Minneapolis, MN, USA) fol-
lowing the manufacturer's instructions.

Blood samples were collected from mice,
left at room temperature to sediment and
then centrifuged at 2000xg for 20minutes.
The labeled sera samples were kept at -20°C
until used.

The IL-5 level was measured by mouse
IL-5 ELISA immunoassay kit from Ray-
Bio® Company, following the manufactur-
er's instructions.

Statistical analysis: Data were analyzed by
using the Microsoft Excel 2007 Software
and descriptive statistics were presented as
counts and percentages. Chi-square tests and
Fisher’s exact test were used to assess the
significance of the observed associations and
a significant level of 0.05 was adopted for
all tests (Kirkwood, 1992).

Results
The results are shown in tables (1, 2, 3, 4,
56&7).



Table 1: Stool analysis of all used micegroups.

Control Control

Date collected

Prophylactic Experimental

+ve (Gp2) —ve (GP1) Glla.

1

Glibl Gllicl Glid1 Glla2 | Gllb2 | Gllc2 | Glld2

A wk. before infection -ve -ve -ve

-ve -ve -ve -ve -ve -ve

2 days before infection -ve -ve -ve

-ve -ve -ve -ve -ve -ve

2 days post infection -ve +ve

+ve

-ve +ve +ve -Vve +Vve +Vve

4 d days post infection -ve +ve

+ve

-ve +ve +ve -ve +ve +ve

6 days post infection -ve +ve

+ve

+Vve +Vve +ve +Vve +Vve +Vve

8 days post infection -ve +ve

+ve

+ve -ve -ve +ve +ve +ve

10 days post infection -ve +ve

+ve

+ve -ve -ve -Ve +ve +ve

12 days post infection -ve +ve -ve

-ve -ve -ve -ve -ve -ve

14 days post infection -ve +ve -ve

-ve -ve -ve -ve -ve -ve

16 days post infection -ve +ve -ve

-ve -ve -ve -ve -ve -ve

— Ve =no cysts, + ve = presence of cysts.

Administration of cysts in infected non
treated group produced a significant increase
(P <0.05) in the level of serum IFN-y of this
group when compared with the level of IFN-
v in uninfected non treated control group. In
groups infected and treated as Garlic (P1),
Ginger (P2), Mirazid (P3) and Metronida-
zole (P4) protected groups; there was a sig-
nificant decrease (P < 0.05) in serum levels

of IFN-y comparing with the positive control
group (infected group). Also, Mirazid (T3),
Ginger (T 2), Garlic (T1) And Metronida-
zole (T4) treated groups; there was a signifi-
cant decrease (P < 0.05) in serum levels of
IFN-y comparing with the positive control
(infected group). There was significant in-
crease in all protected and treatment groups
in comparison to control uninfected group.

Table 2: Mean IFN-y concentrations in protected groups in comparison with +ve (infected) and -ve (uninfected) controls.

Variant Control —ve (GP1) Control +ve (GP2) P1 P2 P3 P4
Mean 126.7 800.8 180 207.8 | 2318 | 268.3
SE+ 0.6" 1.5% 1.1 [ 08® | 14® [ 12"
SD 1.4 3.3 2.6 1.7 3.1 2.6

a = significant value when compared with —ve control (P < 0.05), b = significant value when compared with +ve control (P <
0.05), no significant difference (P > 0.05) when means superscripts with same letters.

Table 3: Mean IFN-y concentrations in treated groups compared with +ve and -ve controls.

Variant Control —ve (GP1) | Control +ve (Gp2) T1 T2 T3 T4

Mean 126.7 800.8 205.4 | 168.8 165 235.8

SE+ 0.6° 1.5° 0.7° [ 07 | 08° | 1.4®

SD 14 3.3 1.6 1.6 1.9 3.2

Table4: Mean IFN-y concentrations in protected and treated groups compared with +ve and -ve controls

Variant Control —ve (GP1) | Control +ve (Gp2) P1 P2 P3 P4 T1 T2 T3 T4
Mean 126.7 800.8 180 207.8 | 231.8 | 268.3 | 205.4 | 168.8 | 165 235.8
SE+ 0.6° 1.5° 1.1% | 0.8® | 1.4® | 1.2 [07® |07® | 08" | 14®
SD 14 3.3 2.6 17 3.1 2.6 1.6 1.6 1.9 3.2

Data represented by mean + SE of the 5 - mice group, where a letter represent a significant value when compared with unin-
fected group (P < 0.05). And b letter stand as a significant value when compared with infected group (P < 0.05).

Administration of cysts in infected non
treated group produced a significant de-
crease (P<0.05) in serum IL-5 level as com-
pared with the level of IL-5 in negative con-
trol group. In the protected prophylactic
groups infected and treated as Ginger (P2),
Mirazid (P3), Garlic (P1) and Metronidazole
(P4) protected groups; there was a signifi-
cant increase in levels of IL-5 as compared-
with positive control.

Comparing Ginger, Mirazid and Garlic
protected group with negative control group
showed a significant decrease. In Metroni-
dazole (T4), Garlic (T1) & Mirazid (T3)
gave a significant increase in IL-5 level as
compared with positive control, but, a sig-
nificant decrease in levels of IL-5 in Ginger
(T2), Mirazid (T3) and Garlic (T1) treated
groups as compared to negative control one.

Table 5: Mean IL-5 concentrations in protected groups compared with +ve and -ve controls.

Variant Control —ve (GP1) | Control +ve (GP2) | P1 P2 P3 P4
Mean 182 95.3 155 143 | 145 1735
SE=+ 6 0.9° 1.6% 42 1 37® |05
SD 134 2 3.5 89 |83 1.1
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Table 6: Mean IL-5 concentrations in treated groups compared with +ve and -ve controls.

Variant | Control —ve (GP1) | Control +ve (GP2) Tl T2 T3 T4

Mean 182 95.3 170 103 141 175

SE+ 6° 0.9° 51 |08 |11* |17

SD 134 2 11.3 1.9 25 3.7

Table 7: Main levels of serum IL-5 cytokine in mice serum of groups.

Variant Control —ve (GP1) | Control +ve (GP2) | P1 P2 P3 P4 T1 T2 T3 T4
Mean 182 95.3 155 143 145 1735 | 170 103 141 175
SE+ 6° 0.9° 16° | 4° 3.7® | 05 51 [ 0.8 112 [1.7°
) 13.4 2 35 8.9 8.3 1.1 11.3 1.9 25 3.7

Data represented by mean + SE of the 5 - mice group, where a letter represent a significant value when compared with unin-
fected group (P < 0.05). And b letter stand as a significant value when compared with infected group (P < 0.05). While no
significant difference (P > 0.05) when means superscripts with same letters.

Discussion

In the present study, treated prophylactic
and experimental groups showed all nega-
tive results by day nine post infection for all
the treatment types. These negative results
indicate that all the treatment therapy used in
this experiment such as Ginger, Garlic,
Mirazid and Metronidazole were all effec-
tive in removing and clearing the trophozo-
ites and cysts from the intestine and all body
of experimental mice as there were no signs
of infection in the feces while the positive
control infective group still showing positive
results in having the infection by passing the
cysts in the feces, and they were still show-
ing positive results till day 15 of the experi-
ment.

No doubt, E. histolytica inhabits the lumen
of the large intestine, initiating a response in
the immune system in order to overcome
and eliminate the infection, that is shown to
be done through the secretion of some cyto-
kine mediators and immunoglobulins that
cause the indirect production and activation
of some factors that deal directly with the
parasite to contain and eliminate its danger
and removal from the body. These cytokines
have a great role in dealing with the para-
sites regardless the very small quantities
produced against the presence of E. histolyt-
ica cyst (Asgharpour et al, 2005).

In the present study, IFN-y level increased
significantly in mice sera of infected un-
treated positive control group when com-
pared with negative control group (uninfect-
ed untreated). In the experimental groups
(both protected (prophylaxis) and treated)
there were significant decrease in IFN-y (P <
0.05) in all groups: garlic (P1, T1), ginger

552

(P2, T2), mirazid (P3, T3) metronidazole
(P4, T4), when compared to the infected non
treated positive control group. In groups P1
& T1, garlic showed significant increase in
the IFN-y level as compared to the negative
control. In the current study, there was in-
crease in the level IFN- y cytokine in the
group of infected mice when it was com-
pared to uninfected control mice group, sug-
gesting that the immune system of the in-
fected mice was aiming to overcome and
remove the infection by secreting cytokines
as it was shown from the above IFN- y re-
sults obtained in the current work. From the
increased secretion of the IFN- y cytokine as
an immune mediator during the infection
with E. histolytica, that indicates that the
immune response to this infection is mainly
a Thl type response. The present agreed
with McDonald (2000). Some cytokines
could permit Thl cells to be effective in pro-
tection against parasitic intracellular infec-
tions, such as infection by Cryptosporidium
parvum parasite (Lean et al, 2002; Petry et
al, 2010). IFN-y played a very effective role
in the innate and adaptive immune responses
to Cryptosporidium parvum infection but the
mechanism is not well known (Aliberti et al,
1996). Also, IFN-y played a very important
role in host resistance against infection with
Trypanosoma cruzi (Cardillo et al, 1996). In
infected groups, the level of IFN- y was in-
creased significantly as a response to the in-
fection with E. histolytica. Again, the syner-
gism between Thl (to control parasite
growth and activity) and Th2 cytokines (to
minimize pathology) is in agreement with
those results reported by other authors (Tes-
sema et al, 2009).



In the present study, IL-5 level decreased
significantly in infected untreated positive
control group when compared with negative
control group (uninfected untreated). In the
experimental groups, there was significant
increase in IL-5 (P < 0.05) in all the groups
as compared to the positive control group.
P1, P3, and P4 protected groups showed
significant decrease in the level of IL-5
when compared to the negative control
group (uninfected untreated). In the experi-
mental groups (infected treated) there were
significant increase in IL-5 (P < 0.05) in
groups: mirazid (T3) and metronidazole
(T4), when compared to the infected non
treated positive control group. In garlic
group (T1) treated showed significant de-
crease in the level of IL-5 when compared to
the negative control group (uninfected un-
treated). In ginger group (T2) treated
showed significant increase in the level of
IL-5 when compared to the positive control
group (infected untreated). Alterations in the
immunological parameters in infection with
parasites were reported by many authors as
an example the level of IL-5 was increased
with parasite infection (Faccioli et al, 1997).
There was statistically significant increase in
IL-5 levels in Giardia lamblia infected pa-
tients (Matowicka-Karna et al, 2009). The
levels of IL -5 & IFN- y showed a highly
significant increase in acute form of schisto-
somiasis mansoni infected patients (de Jesus
et al, 2002), and increase in IL-5 & IL-13
levels as a response to extract of soluble an-
tigen of Onchocerca volvulus (Brattig et al,
2002). Cooper et al. (2001) reported that
early O. volvulus caused increase production
of IL-5 & IFN-y cytokines by the immune
response. Also, in patients with untreated
chronic leishmaniasis there was a significant
increase in IFN-y, IL-5 & IL-13 levels pro-
duced in vitro by peripheral blood mononu-
clear cells (PBMC), suggested Thl & Th2
responses. However, in acute leishmaniasis
patients the response was only a Thl re-
sponse, as IFN-y level increased and IL-5 &
IL-13 levels decreased (Ajdary et al, 2009).
Ishikawa et al. (1998) in mice experimental
infection with Trichinella spiralis and Nip-
postrongylus brasiliensis, found many cyto-
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Kines released from Thl &Th2 cells among
others IL-5 & IFN-y involved. Activated
Th1 cells produce IFN- y which in turn have
a suppressive act on the production and re-
lease of IgE. IFN-y initiates and stimulated
the intracellular killing of parasites by mac-
rophages after initiating the production of
reactive oxygen and secretion of hydrogen
peroxide (Lucey et al, 1996). Touil-
Boukoffa et al. (1997) showed that the de-
fense mechanisms in the infection with
echinococcosis include, I1L-6 beside the pro-
duction of IFN-y. Ajami and Rafiei (2007)
showed that in Hymenolepis nana infected
patients there were an increase in the levels
some cytokines such as IL-5, IL-12, IL-13 &
IFN- v cytokines. In the current study, E.
histolytica showed alteration in IL-5 & IFN-
v cytokines levels. In the immune response
action, Th1 response work in the direction
that the lymphocytes produce IFN-y cyto-
kine that inhibits the proliferation and the
action of Th2 immune response cells, so
help in the cellular response. While in Th2
response, lymphocytes produce IL-4, IL-5,
IL-6, IL-10 & IL-13 cytokines initiating the
humoral response (Diaz-Sanchez, 1997). In
the present study, treated infected mice
showed a significant increase in IL-5 serum
levels, and a significant decrease in IFN-y
levels of the treated groups. Wu et al. (2015)
stated that inflammatory cytokines produced
at the early stages of the malaria infection
contribute to shaping protective immunity
and pathophysiology. They determined that
the cytokine responses by monocytes, mac-
rophages, and dendritic cells (DCs) to puri-
fied Plasmodium falciparum and P. berghei
ANKA, and by spleen macrophages and
DCs from P. yoelii 17NXL-infected & P.
berghei ANKA-infected mice. They found
that monocytes and macrophages did not
produce inflammatory cytokines to malaria
parasites and that DCs were primary source
early in infection, and DC subsets differen-
tially produce cytokines and blocking of
phagosomal acidification by inhibiting the
vacuolar-type H(+)-ATPase enabled macro-
phages to elicit cytokine responses. They
concluded that the important implications
for enhancing the efficacy of a whole para-




site-based malaria vaccine and for designing
strategies for the development of protective
immunity to pathogens that induce immune
responses primarily through endosomal re-
ceptors. Consequently, there was immune
response and inflammatory action in parasi-
tosis shown by the release of IFN- vy, TNF,
IL-1b, IL-5 & IL-13 cytokines.

The present results showed that the im-
mune response in E. histolytica infection in
immunocompetent individuals. Significant
progresses have been made in the getting to
know the host responses against E. histolyti-
ca that include immune mechanisms that
overcome the infection, though still im-
portant gaps in the study of all the immune
mediators work in that infection control
strategies. The current work affords initial
information in this immune response against
infections with parasites, confirming the role
of IFN- y and IL-5 as important cytokines
and could be considered as the key cytokines
in both arms of immunity mechanisms the
innate and the adaptive immunity during the
E. histolytica infection (Ankari and Mirel-
man, 1999). The allicin with its antimicrobi-
al effect was prepared from mincing fresh
garlic bulbs smoothly as a paste (Borling-
haus et al, 2014). Choosing the dose of gar-
lic in the current study was based on a pre-
vious use by other papers and it was 50
mg/kg body weight (Lemar et al, 2002).
This dose was equal to the daily recom-
mended to have a good health which means
the uptake of about 4 grams daily. In the
current study the use of garlic on the exper-
imentally infected mice was completely suc-
cessful in eradicating the E. histolytica
trophozoites and cysts from stool. Ginger is
considered one of the best and commonly
used fresh herbs worldwide (Blumenthal et
al, 2000). The present results agreed with
others showed that Ginger proved to a strong
and effective against S. mansoni (Sanderson
et al, 2002), Adewunmi et al. (1990) and
also against gastrointestinal nematodes (1g-
bal et al, 2006) by the mechanism of killing
parasites by binding to parasite beta-tubulin
proteins and obstructing glucose uptake.
This great effect of Ginger connected to the
important anthelmintic activity of its ingre-
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dients, Gingerol (Lin et al, 2010) and
Shogaol (Ali et al, 2008).

In the current study, administration of the
ginger to the experimentally infected mice
groups significantly fixed the elevation in
the inflammatory risk factors, suggesting its
possible anti-inflammatory, antioxidant and
immunomodulatory abilities. These valuable
effects of ginger were also reported previ-
ously and was explained and assumed for its
active components as Gingerols, Paradol,
Shogaols, and Zingerone (Adewusi et al,
1996). Metronidazole is synthetic chemical
drug derived from Streptomyces antibiotic
Azomycin and was early used in 1960’s
against trichomoniasis disease and was the
first drug used to achieve about 100% cura-
ble rate (Cosar and Julou, 1959). It is a small
size molecule not bind to serum proteins,
and is well distributed over the tissues and
fluids of the body such as brain, blood, bone,
pelvic tissue, bile, cerebrospinal fluid, semi-
nal fluid, and pulmonary exudates (Edwards,
1993). Metronidazole could easily penetrate
the protozoan parasite T. vaginalis by pas-
sive diffusion due to its small molecular
size. By the anaerobic reduction to the ini-
tially inactive drug and the formation of a
cytotoxic nitro radical anion that could easi-
ly bind to DNA breaking its strands leading
to the drug effectiveness in causing cell
death.

On the other hand, Mirazid is a natural
product extracted herbal tree Commiphora
molmol, and is called Myrrh. After isolation
from the tree it was extracted by oleo-resin.
C. molmol (Myrrh) is an oleo-gum resin ob-
tained from the stem of a medicinal herb,
Commiphora molmol (Family: Burseraceae),
a tree grown in northeast of Africa and Ara-
bian Peninsula (Wallis, 1967). Observations
of the efficacy of Mirazid® oleoresin and
myrrh volatile oil indicated that both prod-
ucts showed dose-dependent anthelmintic
efficacy with the anterior half of the fluke
consistently more severely affected than the
posterior half. Scanning electron microscopy
could be used to determine the target of the
tested products, as morphological changes in
tegumental surface could be observed. These
changes consisted of swelling, blebbing,



which was later disrupted, leading to erosion
and desquamation of the tegument, resulting
in the lesion, and finally the exposure and
disruption of basal lamina and the dislodg-
ing of spines. Swelling and blebbing were
characteristic of a stress response by the
fluke; they had been seen in the present
study with TCBZ-SO and in previous stud-
ies with other drugs as Clorsulon, Albend-
azole, Closantel, Nitroxynil, compound al-
pha, and Artemether (Meaney et al, 2003;
McConville et al, 2009). The safety and ef-
fectiveness of Myrrh was reported against
human schistosomiasis (Massoud et al,
1998; 2000; Gaballah et al, 2001a; El Baz et
al., 2003), against human (Motawea et al,
2001; Massoud et al, 2001b,c; Abo-Madyan
et al, 2004) and animal fascioliasis (Haridy
et al, 2003), dicrocoeliasis dendriticum in
man and animals (Massoud et al, 2003) and
three liver parasites of edible animals
(Morsy et al, 2005; Haridy et al, 2006). Al-
so, Mirazid proved to be anti-nematode in
strongyloidiasis stercoralis (Massoud et al,
2006), and anti-protozoa activity in zoonotic
C. parvum (Massoud et al, 2008). Also, it
has a molluscicidal activity against the
Egyptian snail-vectors of Schistosoma hae-
matobium and S. mansoni and Fasciola gi-
gantica (Massoud et al, 2000; Allam et al,
2001; El-Shazly et al, 2001). Also, Mirazid
treated the hepatic coccidiosis due to Eime-
ria stidae in experimentally infected rabbits
(Baghaddi and Al-Mathal, 2010). In Saudi
Arabia, Mecca Mur or Myrrh was success-
fully used in treatment of human fascioliasis
(Al Mathal and Fouad, 2005) and animal
fascioliasis (Abo-Zenadah, 2005) and again-
st dicrocoeliasis dendriticum in man and an-
imals (Al-Mathal and Fouad, 2004) as well
as against Biomphalaria arabica (snail vec-
tor of S. mansoni in Saudi Arabia), adults
and egg masses and fecundity (Al-Mathal
and Fouad, 2006). Moreover, Mirazid safely
treated zoonotic Bertiella studeri (Al-Mathal
et al, 2010)

On the other hand, Abouel-Nour et al.
(2015) in experimentally infected Albino
mice studied the occurrence of immune and
inflammatory responses in Cryptosporodium
parvum invasion, when IFN- y, TNF, IL-1b,
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IL-5 & IL-13 were released. The immune
response elevation clarified infection post-
treatment which elevated the pattern of cy-
tokine release levels in comparison with the
uninfected and infected controls. The best
efficacy in descending was Ginger, Metro-
nidazole, Mirazid and Garlic respectively.

Conclusion

The outcome data showed that the immune
response was elevated in a way to clear the
infection using the treatment strategies
which appear to elevate the release of cyto-
kines and the alteration in their levels in the
serum when compared to the mice with no
infection (negative control group) and to the
mice infected with the parasite cyst but
without treatment (positive control group),
from the results obtained after analyzing the
stool pictures for all the groups studied and
from the immune response investigation us-
ing the two effective and important cyto-
kines that play a crucial roles in infection
and inflammation and representing both Thl
(IFN- y) & Th2 (IL-5) immune response
mechanisms, the protocols used were very
effective and arranged as follow: ginger,
metronidazole, mirazid, garlic respectively
according to their best effect on removing
the infection and elevation of the immune
response.
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