Egypt. J. Agric. Res., 81 {2), 2003.
805

TRIALS ON THERAPEUTIC EFFECT OF NIGELLA SATIVA
OIL EXTRACT ON CRYPTOSPORIDIUM PARVUM IN
EXPERIMENTALLY INFECTED MICE

MAGDA A.H. EL-REFAII

Animal Health Research Institute, Agricultural Research Centre, Ministry of Agriculture,

Giza, Egypt

{Manuscript received 24 Decembre 2002)

Abstract

This study was carried cut to determine the therapeutic effect of
Nigella sativa oli extract on mice experimentally infected with Cryptos-
poridium parvum. For this purpose, 25 susceptible swiss mice (2-3
weeks old) were divided into 3 groups. Group | included intected 11
treated mice, group II included 10 infected non-treated ones, and group
Wl composed of 4 non-infected non-treated mice, One week before ex-
perimental infection, all mice were immunosupressed by a mixture of 2
mg/L dexamethasone sodium phosphate and 500 mg/L tetracycline hy-
drochloride in daily fresh drinking water. Experimental infection of mice
was carried out with cryptosporidium pawum oocysts isolated from natu-
rally infected calves. One wesek later, mice of group | were orally treated
with Nigella cil at a dose of 1 ml/100g body weight for each mouse. Fae-
cal pellets from rectum of each mouse in all groups were examined every
other day post-treatment by the Moditied Ziehl-Neeisen technique. Qo-
cysts intensities were scored in 100 randomly selected fields.

The results revealed that mice of group Il were refractory, while,
mice of group | showed a reduction in oocysts count when compared to
those of group Il. On day 35th, all mice were sacrificed and parts of their
ilea were fixed in 10% formalin solution for histopathotogical examina-
tion, as well as, smears from ilea were taken and stained with the Modi-
fied Ziehl-Neelsen technique. Villi of ileum of mice in group | showed nor-
mal appearance without any changes, while, those of mice of group Il
showed apparent villus atrophy; shortening and blunting with desquama-
tion of mast of villi. Villi of group Il were normal. Data were siatistically
analysed and discussed.

INTRODUCTION

Cryptosporidium parvum is an intracellular protozoan parasite that replicates
within the microvillus region of epithelial cells lining the small intestine of mammals as
well as man. It is transmitted via the fecal-oral pathway (Soulsby, 1882). It causes a
zoonotic disease of mammals producing a short-term acute diarrhoeal iliness in immu-

nocompetent individuals and having a prolonged life-threatening disease in the immuno-
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compromised. This protozoon becomes one of the AlDS-related parasitic zoonozes as
its severity depends upon the immune status of the host Young animals are generally
maore susceptible to infection with C. parviim than adults {Unger. 19903, Under natural
conditions, clinically infected animals excrete large number of oocysts info the sur-
rounding environment which is therefore the most common source of infection in
young farmed rum:nants It has been suggested that asymtomatic adult animals may
also transmit the irfection to newborn ammals or even man through oocysts shedding
{Scott et a/.1995.

Up till now mmune mechanisms rasponsible for acquired resistance to C. par-
vum are not welt cefined. thus, the deveiopment of effective preventive measures or
treatment regiments available to combat the (nfection are still under experiment (Zu et
afl., 18992).

Therefore tus study was conducted as a trial to determine the therapeutic ef-

fect of Nigelia satva oil extract on C. parvum infection in experimentally infected mice.

MATERIALS AND METHODS

Forty-four farcal samples from cattle calves were collected separately from El-
Bassatine apattoir 0 clean plastic bags They were examined by the Modified Ziehl-
Neelsen staining technigue (Henricksen and Pohlenz, 1981, Qocysts were collected by
Sheather's sciution from positive faecal samples and kept in 2.5% Potassium dichro-
mate solution at 4 C until use within one month for experimental infection of mice
(Kathleen et al., 1395},

Twenty-five susceptible swiss male mice aging 2-3 weeks old and weighing 12.5
— 13 g each, were <utained from a colony maiprained at the Animal Health Research In-
slitute, offered fe~:u and water ad lipitum and wvere used i1 experimental infection with
cryptosporidium pav.um cocysts. They were divided inte 3 aroups: group |, consisted of
11 mice, expenmcntally infected, then, treated by oral auministration ot N. sativa oil
extract. Group 1l cunsisted of 10 mice useo as infected non-treated control ones.

Group ll] consisteu = 4 mice and were used as non-infectes non-treated control ones.

One week bnt re experimental infecticn. all mice grouos were immunosuppressed
using a combinaticn >f 2 mg/L dexamethascne sodium phesphate (Amriya for Pharma-
ceutical Industries  ~lexandna, Egypt) and 505 mg/L tetracycline hydrochioride (CID
Laboratories. Giza —gypt added in daily fresy drinking w.ater to facilitate infecticn

with cryptosporidi.o - then by expenmental infe ction, these compounds were stopped
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Each mouse of group | and Il was experimentaliy infected wilh 106 cocysls orally using
an grogastric intubation (Kath'een et al..1995) One week lator, faecal peilets from rec-
tum of each mousg were collected and faecal smears were examined by the Modified

Ziehl-Neelsen staininu tochrmique

After being mtoctod. mice of group | wore treated wilh N sativa oil extract at a
dose of 1 mI/100 g budy weight daily for each mouse till the terminalion of the experi-

ment. The oil was obtamed from a private selier

Faecal smears from each mouse in the three groups were examined by the Modi-
fied Ziehl-Neelsen tochnigue every other day past-treatment lo monitor ococyst shed-
ding intensities. Oocyst sheodding of each smear was scored according to the average
number of oocysts m 100 randomty selected fields at X 100 inagnification. The number
of oocysts every trme in infected treated mice and control infected non-treated ones
was compared with cach other. All mice were sacrificed 35 days posl-treatment and
parts of their ilea separately were fixed in 10% formalin solution , embedded in paraffin,
sectioned at 5 micrens and stamed with haematexylin and eosin for examination of the
morpholegical appearance of villi of #leum of zach mouse in the three groups, then,
they were compared with cach other. As well. smears from ilea of mice were obtained

and stained with the Modified Ziehi-Neelsen techiique.

Differences between the number of cocysl shedding among treated and control
groups were analysed statistically with the aid of 3PSS Wind 2000 by using ot ANOVA

test. Significance level for all analysis was set at P<0.05.
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Table 1. Means of oocysts count in infected treated and infected non- treated mice.

Days post-treatment Infected treated mice | Infected non-treated mice P value
(mean +8D) {tmean £8D)
D3 11.50 £ 3.89 12.80 £ 5.96 0.57
D5 13.30 + 4.00 13.60 £ 5.02 0.88
D7 17.70 £ 3.92 15.70 + 4.47 1.00
D9 13.60 = 5.44 18.00 + 5.31 0.08
D11 11.40 £ 6.42 2490 £ 14.53 0.02
D13 4.10 £ 4.61 27.60 £17.33 0.00
D15 5.60 £ 4,67 45.80 £ 23.75 0.00
D17 6.60 + 4.60 40.80 £ 19.44 0.00
D19 2.60 £ 2.07 76.40 £ 62.57 0.00
D21 4.30 £ 3.20 63.80 + 18.28 0.00
D23 410+ 2.10 59.70 £ 14.26 0.00
D25 230+ 1.77 59.30 £ 17.62 (.00
D27 0.60 + 0.84 60.50 £ 17.97 0.00
D29 0.60 £ 0.59 64.20 + 23.67 0.00
D31 0.90 + 0.99 78.70 + 26.82 0.00
D33 0.60 £ 0.52 79.50 + 27.99 0.00
D35 10.60 +0.52 60.80 + 26.47 (.00

Significance at P<0.05 using ANOVA test.
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Fig 1. Difference between oocysts count in infected treated and infected non-treated mice
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Fig 2. lleum of infected treated mouse showing normal appearance of Villi (Haematoxylin
and Eosin, x 125)

&‘W&. 2

Fig 3. Heum of infected non-treated mouse showing villus shortening, atrephy, and blunting

with desquamation of most of villi {(Haematoxylin and Eosin, x 125}
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Fig 4. lieum of non-infected non-treated mouse showing normal appearance of villi (Haema-
toxylin and Eosin, x 125)

Fig 5. lleum of infected treated mouse showing normal appearance of villi in spite of the

presence of high oocyst intensities {Haematoxylin and Eosin, x 125)
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RESULTS

Examination of faecal smears from examined mice reveailed that infected control
mice shed more cocysts than those of infected treated group throughout the experi-
ment (35 days post-treatment). Table 1 showed that there was significant reduction in
oocyst shedding (P<0.05) in treated mice on day 11 post-treatment. This reduction
continued till sacrifaction of mice 35 days post-treatment. On the other hand, infected
control mice showed higher oocyst shedding intensities till sacrifaction. 7

Figure 1 showed that there was a clear difference in oocyst intensities among
group |, infected treated, and group I, infected non-treated mice. Oocyst shedding in-
tensities in mice of group Il might reach 80 oocysts/100, fields, while, they did not ex-
ceed 10 oocysts/100 fields till reaching a negligible degree of oocysts count in mice of
group 1.

Examination of faecal smears of mice of group Ill, non-infected non-treated, re-
vealed absence of any oocysts all gver the period of experiment,

Histopathological examination of status of ileal villi revealed a sharp indicative
clear difference in the appearance of villi of mice . Figure 2 showed the status of vitli of
mice of group I. The villi had normal appearance without showing any atrophy or villi fu-
sion. This figure had a great similarity with that of mice of group 11l {Fig. 4}. On the oth-
er hand, the appearance of the villi of group 1l showed evident changes including short-
ening, atrophy and villi fused together leading to blunting with desquamation of most of
villi (Fig. 3)

During examination of faecal smears, the 11! mouse of group | showed very high
oocyst intensities which might exceed oocysts count of mice of group Il. This mouse
was eliminated from the statistical analysis. After sacrifaction, examination of histo-
pathological section of ileum of such mouse revealed no villus atrophy and the villi still
maintained their normal appearance when compared to those of mice of group I, in
spite of the presence of cryptosporidium oocysts in fascal and ileal smears at high de-
grees (Fig. 5).

Results of examination of smears from ilea of mice of the three groups after sac-
rifaction revealed coincidence in oocyst intensities with faecal smears examination of
the same mice.
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DISCUSSION

Cryptosporidium parvum is a zoonolic protozoan parasite, located on the brush
border of smail intestine, especially the ileum, of all mammals {Koudella and Jiri, 1997).
So far, up till now, there are no effective preventive measures or treatment to combat
the infection (Zu et al., 1992). Cryplosporidia infection was greatly related with the im-
mune status of the host. In immunocompromised individuals, the infection had been re-

ported to be life -threatening (Unger, 1990},

Nigella sativa is a herb that was reported to have an immune stimulant and anti-
protozoal effects (Khaled et al.,1998). The oil extract of such plant contained several
ingredients with potential value.lt was composed of more than 100 components that
worked synergistically. The oil was a rich source of polyunsaturated fatty acids, which
were the building blocks of cells, protein, which sustained body health, as well as, thy-
mohydroquinone which was proved to have a high antimicrobial effect (El-Fatatry,
1975).

El-Sayed and El-Hashem (2000} found a significant decrease of Eimeria scores in
the intestinal tract of native chickens fed ration containing N. sativa crushed seeds.
They also recorded an improvement in serum total protein, globulin, leukocytic count
and lymphocyte percentage. This result proved the immunestimulatory effect of nigel-
la. Wahba (2000), studied the prophylactic and therapeutic effects of nigella cil extract
on rats infected with the fatal protozoon Pneumocystis carinfi. He found that rats
treated with the oil could tolerate the infection, while, those non-treated did not sur-

vive,

In the present study, and from the obtained data, N. satfiva oil had induced a sig-
nificant reduction (F<0.05) in oocysts count of Cryptosporidium parvum starting from
the 11t day post-treatment till sacrifaction of mice on day 35'". As infection with
cryptosporidia was highly relaled with the state of immunity of the host and was self-
limiting in immunocompetent individuals, so, administration of such effective oil might
have helped in stimulating the immune system of the body rendering the intestinal cells
less susceptible to infection with cryptosporidia, and consequently, leading to a sharp
reduction in oocysts count. Furthermore, this herbal oil proved to have improved the
appearance of villi of lieum, where the parasite colonized. The villi in treated mice re-
tained their normal appearance, while, those in non-treated mice suffered from appar-
ent shortening, atrophy, and they tused together leading to blunting with desquama-
tion of most ot villi. Therefore, N. sativa might compete for or block receptor sites on
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the surface of Ileum, thus, leading to reduction in parasite colonization (Harp, 1999).

So, it was concluded that administration of N. saiva oil proved to be beneficial in
protecting susceptible hosts against opportunistic parasites such as C. parvum that, in
many cases, may be fatal to the host. Thus, it had an efficient therapeutic effect on
such parasite. Such result could be adopted in similar infections in other animals or

even man.
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