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Abstract

The present work was conducted to detect the efficacy of garlic
extract on Cryptosporidium parvum in experimentally infected mice. Thir-
ty six Swiss mice aging 2 — 3 weeks were divided into 3 groups, each of
12 mice. Group | was the infected treated, group Il was the infected non-
treated control and group |il was the non-infected non-treated control
one. The mice in the infected groups were given 10%C. parvum oocysts.
Garlic extract was given orally to mice of the treated group at a dose of
1 ml/ 100 g body weight. Faecal smears from mice of each group were
examined every 2 days after staining by modified Ziehl Neelsen staining
technique and the oocysts were counted in 100 randomly selected field
at X 1000 magnification.

The results showed that, there was a significant difference in the
mean values of oocysts shedding between the infected treated group |
and the infected non-treated control group Il from the 7'M day post-
treatment (d.p.t.) (mean + SD; 25.17 + 5.56 and 40.33 + 16.72 respec-
tively) until the termination of the experiment on the 25'" d.p.t. (mean =
SD) 0.94 + 1.43 and 55.75 + 19.79 respectively). The therapeutic effi-
cacy of garlic extract on cryptosporidiosis in experimentally infected
mice was 58.3%. At the termination of the experiment on the 25'"
d.p.t., the mice of the three groups were sacrificed and the ilea were col-
lected for histopathological examination. The villi of ilea in the infected-
treated mice in group | showed no pathological changes and regained
their normal appearance. They showed neither atrophy nor desquamation
of villi when compared to ilea of infected-non treated control mice. At
the end of experiment, some infected-treated mice (5/12) belonging to
group | showed some degrees of oocysts count in faeces, but didn’t
show neither atrophy nor desquamation of villi.

INTRODUCTION

Cryptosporidiosis is a protozoan zoonotic parasite of mammals in which the im-
mune status plays an important role in the progress of the parasite. It inhabits the in-
testinal tract primarily of neonatal farm animals, especially calves and causes varying
degrees of diarrhoea (Soulsby, 1982). The most severe lesions are seen in the posteri-
or jejunum and ileum characterized by villous blunting and atrophy (Koudela and Jiri,
1997). In immunocompromised hosts, the disease is persistent and frequently pro-
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gresses to life-threatening illness. The immune mechanisms responsible for acquired re-
sistance to Cryptosporidium parvum are not well defined, thus, the development of ef-
fective therapeutic agents available to combat this parasite is still under experimenta-
tion, due to an incomplete uderstanding of the mechanisms of resistance recovery

from Cryptosporidia (Zu et al., 1992).

Many drugs have been tested against Cryptosporidium infection in mammais
(Fayer, 1993), but, only a few have shown detectable anticryptosporidial activity (Tzi-
pori, 1998).

Garlic (Alium séﬁvum) has a wide spectrum of actions; not only as antibacterial,
antiviral, antifungal and antiprotozoal, but it also has beneficial effects on the immune
system. Allicin, ajoene and organosuifides from garlic are effective antiprotozoals (Har-
ris et al., 2001).

Garlic extract proved effective against various protozoan parasiles including Tri-
chomonas vaginalis (Lang and Zhang, 1981), Trichomonas gallinae (Abu E+-Magd and El-
Badri, 1991), Trypancsoma, Entamoeba histolytica and Giardia Jlamblia (Lun et al.,
1994), Plasmodium (Perez et al., 1994) and Leishmania (McClure et al, 1996).

Thus, in the present study, the efficacy of garlic extract on Cryptosporidium par-

vum in experimentally infected mice was conducted.
MATERIALS AND METHODS

Identified oocysts of Cryptosporidium parvum were originally obtained from natu-
rally infected cattle calves slaughtered at El-Bassatine abattoir on different occasions.
The oocysts were collected by Sheather's sugar solution, then, stored in 2.5% potas-
sium dichromate at 4°C until use within one month (Rasmussen et al., 1995).

For experimental infection, 36 susceptible Swiss mice aging 2 — 3 weeks, kept at
Animal Health Research Institute and offered food and water ad libitum were used.
They were divided into 3 groups, each of 12 mice. Group | was the infected-treated,
group Il was the infected non-treated control and group Il was the non-infected non-
treated control one. Each mouse of groups | and Il was infected with 10° Cryptosporidi-
um parvum oocysts using a special gastric tube. One week later, faecal pellets were
collected per rectum from each mouse of both groups, and faecal smears were exam-
ined by modified Ziehl Neelsen staining technique (Henriksen and Pohlenz, 1981). After
confirmation of infection, each mouse of group | received garlic extract daily till the ter-
mination of the experiment at a dose of 1 ml / 100 g body weight of mice using the
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gastric tube. The extract was obtained from a special seller. Then, faecal smears from
mice of the three groups were examined every 2 days, for as long as the 25'" day
post-treatment (d.p.t.) when they were sacrificed. The cocysts were counted and their
number was compared in both groups | and Il in 100 randomly selected fields at X 1000
magnification.

Immediately after sacrifaction on the 25'" d.p.t., the ilea of mice of the three
groups were collected and fixed in 10% formalin, embedded in paraffin, seclioned at 5
microns and stained with haematoxylin and eosin (Harris, 1898) for histopathological
examination. Differences between faecal ococysts shedding among treated and control
groups were tested for statistical analysis by ANOVA test with the aid of SPSS (Win.
98). Difference were considered significant at p < 0.05.

RESULTS

Table 1 shows the mean of cocysts shedding ameng mice of both groups | and II.
There was a significant difference in the mean vaiues of oocysts shedding between the
infected treated group | and the infected non-treated control group I, from the ol
d.p.t. (25.17 + 5.56 and 40.33 + 16.72, respectively) (p = 0.01) until the 25" d.p.t.
(0.94 + 1.43 and 55.75 + 19.79, respectively) (p = 0.00). This was evident in Fig. 1.

Table 2 shows the efficacy of therapeutic effect of garlic extract on C. parvum in
experimentally infected mice in group | on the basis of the number of negalive cases
post-treatment. It was 0% from the 15! d.p.t. until the 71" d.p.t., while, it was 25% on
the 10" d.p.t., 41.7% on the 13'" and 22" d.p.t. and 58.3% on the 16", 19" and
25Mdp.t.

Concerning histopathological examination of the villi of ilea in the three groups,
Fig. 2 showed the status of the villi in infected-treated mice at the termination of ex-
periment on the 25' d.p.t. The villi showed no patholegical changes and regained their
nermal appearance resembling those in non-infected non-treated control group Il (Fig.
3). On the contrary, the villi of infected non-treated control mice showed atrophy and
most of them were desquamated (Fig. 4).

At the termination of the experiment, in which the mean + SD of cryptosporidial
oocysts excreted from mice of infected-treated group | was 0.94+1.43, some mice (5
of 12) showed normal appearance of villi (Fig. 5) like those of mice in non-infected non-
treated control group 1.

During the whole period of experiment, the mice of non-infected non-treated
control group lll did not show any cryptosporidial oocysts shedding.



796 STUDIES ON THE EFFICACY OF GARLIC EXTRACT ON CRYPTOSPORIDIOSIS )
IN EXPERIMENTALLY INFECTED MICE

Table 1. Mean values of cryptosporidial oocysts shedding from mice, per 100 microscopi-
cal fields, in infected-treated group | and infected non-treated control group il

Dy poae]. Oocysts shedding in Oocysts shedding in infected non-
Pt infected-treated group I of | treated control group II of mice p value
mice (mean+SD) (meantSD)

41.75£19.93 47.334£22.03 0.52

35.08+12.71 44.33£15.69 0.13

7 25.1745.56 40.33116.72 0.01*
10 5.54£6.62 44.50+18.30 0.00%
13 1.06%1.78 55.75+20.82 0.00*
16 0.40£0.76 53.42422.65 0.00*
19 2.28+3.87 54.92+23.77 0.00%
22 1.08%1.36 54.33%21.97 0.00*
25 0.94+1.43 55.75+19.79 0.00*

* Significantly different at p < 0.05
SD : Standard deviation

Table 2. The efficacy of treatment with garlic extract on cryptosporidial infection in experi-
mentally infected mice in group |, on the basis of number of negative cases post

treatment.
Days post Number of infected | Number of negative | Treatment efficacy

treatment cases cases (%)
I 12/12 0/12 0
4" 12/12 0/12 0
™ 12/12 0/12 0
10" 9/12 3/12 25
13t 712 512 41.7
16" 5/12 712 58.3
19" 5/12 712 58.3
Pl 7/12 5/12 41.7
25" 5/12 712 58.3
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Fig. 1. The difference in the mean values of cryptosporidial oocysts shedding between the
infected treated group I and the infected non-treated control group Il of mice.

Fig. 2. Cross section of ileum of treated mouse with garlic extract on the 25t" d.p.t.
showing villi regaining their normal appearance. (H & E, X 125)
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Fig. 3. Cross section of ileum from mouse of non-infected non-treated control group iil

showing normal appearance of villi. (H & E, X 125)

Fig. 4. Cross section of ileum from mouse of infected non-treated control group Il,

showing atrophy and desquamation of villi. H & E. X125
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Fig. 5. Cross section of ileum of infected treated mouse, with little excretion of cryp-

tosporidial oocysts, showing villi in normal appearance. {H & E, X 125)
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DISCUSSION

In the present study, it was evident that, there was a significant difference in the
mean values of Cryptosporidium parvum oocysts shedding, between the infected treat-
ed.group | and the infected non-treated control group Il from 7t d.p.t. until the termi-
nation of the experiment on 250 d.p.t. This proved that garlic extract had an apprecia-
ble effect on cryptosporidiosis in experimentally infected mice. Garlic extract may
directly affect the cryptosporidial oocycts as Lazarides (1996) stated that allicin, the
active principle of garlic, enters the blood stream when ingested, and soon reaching all
parts of the body. She also found that after treatment of patients suffering from cryp-
tosporidial diarrhoea with garlic extract, there was an evident improvement of diseased
cases. This was referred to the regaining of normal immune status as garlic extract en-
hanced the natural killer cells to restore its activity. In this connection, Soulsby (1982)
stated that, Cryptosporidia was one of the zoonotic protozoon that was affected by
the immune status of the host. Furthermore, Harris et al. (2001), found that garlic
which contained alicin, had a beneficial effect on the immune system.

Thus, the obtained result in the present study (58.3%) could be explained by im-

. provement of the immune status of the mice. In a comparative study, Sréter et al.

(1999), found that efficacy of garlic extract was 24.4% on cryptosporidiosis in chick-
ens. The difference in the percentage may be due to the different hosts.

From the pathological point of view, garlic extract was effective to a great ex-
tent on ilea of infected-treated mice as these ilea regained their natural appearance
and showed neither atrophy nor desquamation of villi when compared to ilea of infect-
ed-non treated control mice in which atrophy and desquamation of villi was very evi-
dent.

In this study, some infected-treated mice (5/12) belonging to group | showed
some degrees of oocysts count in faeces (mean + SD, 0.94 + 1.43), but didn’t show
neither atrophy nor' desquamation of villi in histopathological sections. This is explained
by the fact that allicin can protect the villi by being intact inspite of the presence of
the parasite by improving the immune status of the host, which can tolerate Cryptos-
poridium infection without showing any clinical signs. Olson et al. (1998), stated that
intensive administration of allicin, found in garlic extract, delayed the onset of diarrhoea
in neonatal calves exposed to infection with C. parvum oocysts.

From the foregoing results, it is concluded that garlic extract had proved its effi-
cacy against cryptosporidial infection in experimentally infected mice; being a zoonotic
disease, thence, such results could be adopted in human beings having similar infection.
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