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ABSTRACT

The effect of bee glue extract (propolis) was estimated on protozoa (Cryptosporidia and
Giardia sp. isolated from newly born calves) in white albino rats experimentally infected with
their oocysts, respectively. Five groups.of parasite free rats (1st and 3rd rat groups consisted of 9
rats and each one sub grouped to a, b & ¢, 3 rats each; whereas the other 3 groups contain 4 rats
in each one) were used. Four groups (1st & Qnd groups for Cryptosporidia sp. while 3rd & 4th
ones for Giardia sp.) were infected with 10° oocysts/rat. The three sub groups (a, b & ¢) from
each infection were treated orally with 1,2 and 3 ml 5% aqueous propolis extract /rat,
respectively for 5 successive days and the 2nd & 4th groups left as +ve control (infected-non
treated) while the 5th one as -ve control (non infected-non treated). All rats were sacrificed at the
end of the experiment for histopathological examination. From our results, it can be concluded
that, propolis was effective as an antiprotozoal agent as it reduced shedding of both parasite
oocysts as well as it relieve pathological signs accompanied both infections because it inhibit
both growth and viability of both parasites and the level of reduction varied according to the

dose and time of exposure.

INTRODUCTION

The parasitic infections caused by
intestinal protozoan specially Cryprosporidium
sp. and Giardia sp. are commonly infected
newly born calves causing severe diarrhea,
economic losses due to high morbidity and
even death. They have a significant public
health threat for human and other hosts, the
protozoal zoonotic diseases of mammals in
which the immune status play an important
role in progress of the parasites (7,2).

Cryptosporidiosis in children in developing
countries causes persistent diarrhea and male-
nutrition as well as is associated with
increased mortality (3); meanwhile, only in
Asia, Africa and America, there are more than
200 million people infected by Giardia sp. ina
year (4).

Parasitic infections caused by intestinal
protozoan and helminthes affect more than 2
billion people world-wide and chemotherapy
is the most commonly used therapeutic
procedure (3).

In addition to potential production losses,
Cryptosporidium and Giardia infections in
food producing animals may serve as a
possible source for human infection, thus

necessitation to control or elimination of the
infections (6). Considering the problems
created by parasitic infections and incorrect
use of drugs, there is a new trend for using
natural products for medical purposes.

Propolis, a resinous hive product
collected by bees, has attracted attention as a
useful and popular substances with several
therapeutic  activities such as  anti-
inflammatory; antimutagenic; antimicrobial;
antiviral as well as an immune system booster
(7-11).

Also, propolis was proved to have
insecticidal action against insect larvae (12)
and acaricidal action against scaly legs in
chickens (13); sheep mange (14); ectoparasite
mite, Varroa destructor, (15) and rabbit
mange, Psoroptic & Sarcoptic (16).

However, several investigators (17-20);
used propolis as antiprotozoal agent against
Giardia, Trichomonas and Coccidia sp.

Thus, the present study was aimed to
assess the effect of a new broad-spectrum bee
glue extract, propolis, on the growth and
viability of both Cryptosporidia and Giardia

sp.
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MATERIAL AND METHOD

I- Collection and examination of specimen
About twenty-two faecal samples of
newly born calves suffered from diarrhea were
collected from different farms & houses of
Sharkia governorate and transformed directly
to lab. of Parasitology Dep., Fac. Vet. Med.,
Zag. University which were examined by
modified Ziehl-Neelsen staining technique
(21) for detection of Cryptosporidium sp.
oocyst while for Giardia sp oocyst
examination was done with 1% Lugol’s lodine
(22). Qocysts were collected by sheather's
sugar solution from positive faecal samples
and kept in 2.5% potassium dichromate
solution at 4°C until used within one month for
experimental infection of rats (23).

I1- Experimental design

Thirty of parasite free white albino rats
aging 2-3 weeks old were used in this study.
They were obtained from the animal houses,
Fac. Vet. Med., Zag. University. The animals
were kept under hygienic conditions, fed on a
balance ration.

The rats were divided into 5 groups

Group I: Consisted of 9 rats (sub grouped to
a, b & ¢, 3 rats each), experimentally mfected
with Cryptosporidium sp. oocysts (10°

oocysts/rat), then  treated by  oral
administration of propolis extract (1, 2, 3
ml/rat/sub group, respectively.).

Group II: Consisted of 4 rats used  as +ve

control (infected by Cryptosporidium sp.
oocysts and non treated).

Group III: Consisted of 9 rats as group I, but
experimentally infected with Giardia sp.
oocysts and also treated with propolis extract
at 3 doses to 3 subgroups, respectively.

Group IV: Consisted of 4 rats, experimentally
infected with Giardia sp. oocysts-non treated
as control+ve ones.

Group V: Consisted of 4 rats used as -ve
control which non-infected non-treated.

I1I- Preparation of propolis extract
Bee glue aqueous extract was prepared
(19) five grams of porpolis (which collected

174

form Sharkia province) were cutted into small
pieces and mixed with 25 ml deionized water
and shacked at 95°C for 2 hours, then cooled
to room temperature, water was added to 100
ml and the contents were centrifuged at 1500
r.p.m for 5 min. to obtain supernatant (5%
aqueous propolis extract).

V- Expl:nmcntal infection and treatment

Each rat in the first 4 groups (lst &
2nd for Cryptosporidium sp. while 39 & 4™ for
G:ardza sp.) was expenmentall}r infected with
10° oocyst orally using an orogastric intubation
(23). One week later, faecal pellets were
collected per rectum from each rat of each
infected groups, and faecal smears were
examined by special stain according to the
type of oocyst.

After confirmation of infection of all
inoculated rats, the rats in. group I & III were
subdivided to a, b & ¢ sub groups (each
contains 3 rats). Then, the sub groups in both
infected groups were treated with propolis
extract 5% by different 3 doses, respectively.
(1, 2 and 3 ml/rat/group) using gastric tube.
Faecal smears from each rat of all groups were
examined daily after infection till the end of
the experiment for counting both types of
oocysts per 1 gram of faecal sample of
infected rat using MC-Master technique (24)
were suspended Three gram of faecal sample
in 42 cm’ sheather’s solution then ﬁln‘ated,
0.15 cm’ from filtrate was taken using
haesmocytometer pipette filled the two
chamber of MC-Master slide and counting the
oocysts.

No. of oocysts/l gm of faeces =
Total no. of oocysts in two chamber X 100

-

IV- Histopathological examination

All rats were sacrificed 5 days post-
treatment and parts of their ilea were fixed in
10% formalin solution, embedded in paraffin,
sectioned at 5 microns and stained with H&E
stain (23) for histopathological examination.

Differences between faecal oocysts
shedding among treated and control groups
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were tested for statistical analysis by ANOVA
(26).

RESULTS

Faecal examination of infected rats,
which was carried out periodically every 2
days, revealed that Cryptosporidium oocyst
looked spherical in shape, 4 to 5 p in diameter
(plate 1, Fig. A&B), while Giardia oocyst was
oval or elliptical contains 2 or 4 nuclei, it is 8
to 12 u by 7 to 10 p (plate I, Fig.C).

Data presented in Table 1 showed that
the numbers of either Cryprosporidia or
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Giardia oocysts in the treated groups (lst &
3rd) were decreased significantly from the 2nd
day of treatment until the end of the
experiment (5th days  post-treatment)
according to the dose, whereas the highest
reduction recorded with the highest dose (3ml
of 5% extract) at the last day of treatment
compared with +ve control groups (2nd & 4th,
infected-non treated) which shed more oocysts
of both parasites until the end of the
experiment. Negative control group (5th, non-
infected non-treated) shed no cocysts during
the whole period of the experiment.

Table 1. Mean values of Cryptosporidia and Giaradia sp. oocysts shedding from infected,

treated and non treated rat groups.

Group I 11 I v Y
Days Infected with Crypro. Infected | Infected with Giardia | Infected Non
st oocyst-treated rat* with oocyst-treated rat* with infected
e en Crypto, Giardia non
¢ Iml | 2ml | 3ml | oocyst non | 1ml | 2ml | 3ml | oocystnon | freated
treated rat treated rat rat
D, 1905 | 1800 | 1020 8810 1002 | 905 508 9256 -
D, 101 80 9 7965 80 15 5 8751 -
D 80 30 1 6165 30 3 - 7603 -
D, 29 10 - 3200 2 - - 2800 -
Ds 10 5 - 1010 - - - 998 -

* Dose of 5% propolis

Plate 1.

Fig.A. Cryptosporidium oocyst in fresh faecal smear from infected rat (X20).
Fig.B. Cryptosporidium oocyst stained with modified Ziehl-Neelsen in fresh prepared faecal

smear from infected rat. (X40).

Fig.C. Giardia oocyst in fresh faecal smear from infected rat (X40).
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ileum, in addition to shortening, atrophy and
fusion of ileal villi leading to blunting and
desquamation of most villi (Plate II, Fig.
A&B); while treated rats in both parasitic
infection groups in addition to —ve control had
normal ileal villi without any atrophy or fusion
and also with neither growth nor adherence of
trophozoites of both parasites with complete
reduction of clinical signs.

Plate II.
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Clinical signs and histopathological findings

From pathological examination, it was
noticed that both infected rat groups showed
nausea, loss of appetite followed by loose
watery diarthea, and emaciation in both

infections. At the end of the experiment, the
sarificed rats in the +ve control groups (2nd &
4th) had numerous endogenous developmental
stages of both parasites in the brush border of

Fig. A. Cross section of ileum from rat of infected non-treated control group Il showing
Cryptosporidium cyst at brush border with degeneration, atrophy and desquamation of

villi. H&E (X10).

Fig. B. Cross section of ileum from rat of infected non-treated control group (IV) showing
trophozoites of Giardia sp. with heavy destruction, desquamation of villi. H&E (X40).

DISCUSSION

Cryptosporidia and Giardia sp. are the
most zoonotic enteric protozoan parasites
located on the brush border of small intestine,
especially the ileum of all mammals (27,28).

Propolis was reported to have an
immune-stimulant and contained several
ingredients with potential value which was
proved to have different therapeutic effects
(20).

The obtained data shown in Table 1
postulated that propolis in different doses (1, 2
and 3ml 5% aqueous extract) induced
significant decrease in both Cryprosporidium

sp. and Giardia sp. oocysts numbers in all
treated rats from the 2nd day post treatment till
the end of the experiment (5 d.p.t.) with
reduction of clinical signs whereas the
maximum reduction occurred with the higher
dose wused at the last day. However,
histopathological findings revealed that the
appearance of small intestines specially ileum
returned to its normal appearance without any
growth or adherence of trophozoites of both
parasites in all treated groups. Our results are
in harmony with those which stated that
propolis was effective against giardiosis in
both children and adults patients with no side
effects (17); and also which demonstrated that
propolis inhibited both growth and adherence
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of Giardia trophozoites and also promoted the
detachment of trophozoites as a result of
changes of the pear-shaped aspect of the cell
and reduction of flagellar beating frequency in
the great part of the trophozoites (20). In the
meantime, propolis proved to have
antiprotozoal activities on Irichomonas (18)
and Coccidia (19).

So, it was concluded that administration
of bee glue aqueous extract proved to be
efficient therapeutically in the treatment of
both cryptosporidiosis and giardiosis. Being
zoonotic diseases, such results could be
adopted for human being having similar
infection .
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