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SUMMARY

The present work was designed to infect rabbits experimentally with E.
granulosus eggs and to study the location of hydatid cysts in these
rabbits as well as the appearance of specific antibodies in their sera.
Macroscopical examination of all internal organs and different muscles
of the experimentally infected rabbits 13 weeks post-infection revealed
the presence of small hydatid cysts in livers and lungs only.
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Microscopically, these cysts contained protoscolices. Sera from the
infected rabbits were used to evaluate the diagnostic sensitivity of £.
granulosus eggs and purified hydatid fluid (arc 5) antigens by ELISA.
The antibody levels appeared at 5 and 3 weeks p.i. with eggs and arc 5
antigens, respectively. The antibody levels increased gradually till 8
weeks p.i. and nearly remained in constant levels till 13 weeks p.i.( end
of experiment). The arc 5 antigen gave optical density (O.D.) higher than
that of the eggs indicating high levels of sensitivity.
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INTRODUCTION

Hydatidosis is a cyclozoonotic infection having a world- wide
distribution and variable geographic incidence. It is considered as a
public health problem and meat economic losses of the Middle East and
North Africa (Schmidt and Roberts, 1977 and Gallardo, 1995). The
biological mechanism in hydatidosis is still quite unknown to explain
host-specificity or host-resistance (Yamashita, 1969).

Diagnosis of hydatidosis is still difficult, which is based mainly
on serodiagnostic techniques. So, in recent years, the validity of
serological techniques for diagnosis of hydatidosis have been improved.
A variety of techniques are applied for such diagnosis in different
animals and human as Indirect haemagglutination (IHA), Counter
immuno-electrophoresis (CIE), Immuno- Fluorescence (IF), ELISA and
Immuno-Blot (EITB) (lacona et al., 1980; Salim, 1982, French and
Ingera, 1984 and Mousa, 1992). These serological techniques are still
lacking the diagnostic specificity, especially in endemic areas with
fascioliasis and schistosomiasis. Therefore, evaluation and purification
of antigens are needed to increase the sensitivity of these serological
techniques for the detection and confirmation of the disease in its early
stages.

The rabbit can act as a suitable intermediate host for E.
granulosus (Thompson, 1986 and Jenkins and Thomson, 1995). The
description of development of hydatid cysts in rabbits would be possible
to define an experimental model suitable for further study of biological
and serological hydatidosis.

So, the aim of the present study was to determine the distribution
and the type of hydatid cyst in experimentally infected rabbits with £.
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granulosus eggs as well as to evaluate the E. granulosus egg and
purified hydatid fluid (arc 5) antigens for sero-diagnosis of experimental
rabbit hydatidosis by ELISA.

MATERIALS and METHODS

Collection of E. granulosus eggs:

The E. granulosus eggs were collected from experimentally
infected dogs with fertile hydatid cysts (camel origin) by concentration
floatation method (Mathis et al., 1996). The eggs were washed several
times in sterile saline, divided into two parts, the first part was used
freshly to infect rabbits and the second part was used for preparation of
egg antigen.

Experimental infection:

Nine young adult female New Zealand rabbits, each of about 1.5
k gm body weight, were kept in separate clean and dry cages and fed on
concentrates. Fecal samples were examined daily for 15 days before
infection to detect any parasitic infection. The rabbits were divided into
two groups, the first group included 6 rabbits which were infected with
5000 E. granulosus eggs orally. The second group included 3 rabbits as
non infected control. The serum samples from both infected and control
rabbits were collected weekly from zero day till 13 weeks p.i. for
serological study. Meanwhile, the fecal samples were collected from
infected and control rabbits every 3 days to ensure that the rabbits were
free from intestinal parasites. The rabbits were slaughtered after 13
weeks p.i., the different muscles and all internal organs were examined
macroscopically to determine the number and location of the hydatid
cysts.

Serological study:
Serum samples:

Serum samples from both infected and control rabbits were
collected weekly during a period of 13 weeks.
Preparation of antigens:

E. granulosus egg antigen:

Egg antigen was prepared according to Mousa et al. (1996). The
eggs were homogenized for 15 minutes on ice using a tefflon glass
homogenizer followed by sonication for 5 minutes to disrupt the
remaining intact eggs. The homogenates were centrifuged at 20,000 rpm
for 45 minutes at 4°C. The protein content of the supernatant was
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determined using Lowry's method (Lowry et al., 1951). The preparation
was aliquoted and saved at — 70°C until used.
Purified hydatid fluid (arc 5) antigen:

The purified hydatid fluid antigen was prepared using the method
described by Oriol et al. (1971) and modified by Mousa (1992). Fresh
hydatid cysts from camels were collected and the hydatid fluid was
aspirated using a sterile syringe. The collected fluids were centrifuged at
1500 rpm for 30 minutes, The supernatant was concentrated using UM
05 membrane filter. The concentrated fluid was dialyzed against 0.005
M acetate buffer, pH 5.0, then centrifuged at 10,000 rpm for 60 minutes.
The precipitate was dissolved in 0.2M phosphate buffer, pH 8.0, then
centrifuged at 10,000 rpm for 60 minutes. The supernatant was saved
and salted out with saturated ammonium sulphate, then centrifuged at
10.000 rpm for 60 minutes. The supernatant was dialyzed against 0.2 M
phosphate buffer, pH 8.0, for 48 hours, then against 0.005 M acetate
buffer, pH 5.0 and then centrifuged at 10.000 rpm for 60 minutes. The
precipitate was dissolved again in0.2M phosphate buffer, pH 8.0 and
the protein content was determined using Lowry's method.

Enzyme linked immunosorbent assay (ELISA):

ELISA was performed according to Jacona et al., (1980). ELISA
plates, 96 flat bottom wells (Linbro, ICN Inc, USA) were coated with 50
ul of 5 pg soluble egg and arc 5 antigens in carbonate buffer, pH 9.6,
separately. The plates were incubated overnight at room temperature.
Following blocking with 0.1 % bovine serum albumin (BSA) in coating
plates, 50 ul of rabbit sera diluted at 1:100 in PBS was added for 2 hours
at 37°C in a shaking water bath. After washing the plates 5 times with
PBS containing 0.05% Tween-20, 50 pl of alkaline phosphatase labeled
anti-rabbit IgG antibodies diluted at 1000 in PBS were added for 1 hour
at 37°C in a shaking water bath. The chromogen paranitrophenyl
phosphate, at 1 mg per ml substrate buffer was added and the absorbance
of the colored reaction was read within 30 minutes at 405 nm using a
titertek multiskan ELISA reader.

RESULTS

Macroscopical examination of all internal organs and different
muscles from 6 rabbits experimentally infected with 5000 E. granulosus
eggs, 13 weeks post-infection (p.i.) revealed the presence of 24 and 18
small hydatid cysts in livers and lungs, respectively (Tablel). These
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cysts were 2-5 mm. in diameter being partially embedded in the liver
and lung tissues, but clearly visible on the liver and lung surfaces.
Microscopically, these cysts were fertile and contained protoscolices
(Plate 1B,C,D). Other internal organs and the different muscles were free
from hydatid cysts

Table 1: The location of hydatid cysts from experimentally infected rabbits
with E. granulosus eggs (13 weeks post-infection).

Other internal | Different I
Liver | Lungs organs muscles
1 4 7 - -
2 4 4 o -
3 5 - - -
4 5 - - -
5 3 4 - "
6 4 3 - -
Total 25 18 - -
Mean 4 3 - -

The sensitivity of E. granulosus eggs and arc 5 antigens using
sera from experimentally infected and control rabbits was studied by
ELISA. The analysis of the obtained ELISA data illustrated in Fig. (1)
showed significant antibody levels at5and 3 weeks p.i. with eggs and
arc 5 antigens, respectively compared with negative control rabbit sera.
The antibody levels increased gradually till 8 weeks p.i. and nearly
remained in constant levels till 13 weeks p.i. (the end of experiment)
with both antigens. The Arc 5 antigen gave optical density (O.D.) higher
than the eggs one in all tested positive sera indicating high levels of
sensitivity.

DISCUSSION

In the present investigation, biological studies were conducted
through experimental infection of rabbits with E. granulosus eggs to
determine the distribution and the type of hydatid cyst in rabbits. The
present study revealed that the hydatid cysts appeared in the livers and
lungs only. These results agreed with Jenkins and Thomson (1995) who
reported that the hydatid cysts appeared in lungs of wild rabbits
experimentally infected with E. granulosus eggs. While, these results
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were contrary to Higashi and Derhalli (1986) who failed to infect rabbits
experimentally with secondary hydatidosis from camel origin. Such
variations might be related to the developmental stage used for infection,
they inoculated protoscolices intra-peritoneally, while in the present
study E. granulosus eggs were used orally (the natural rout).

Also, the present study revealed that the hydatid cysts were
fertile, small size and embedded partially in the liver and lung tissues.
These data agreed with those observed by Thompson (1986) and Jenkins
and Thomson (1995) who reported nearly the same results.

In Egypt, the present study proved that the rabbits is a suitable
intermediate host for E. granulosus. Hence it could be added among the
list of intermediate hosts for E. granulosus.

The evaluation of E. granulosus eggs and purified hydatid (arc 5)
antigens for diagnosis of experimental rabbits hydatidosis by ELISA was
studied. The present study revealed that the purified antigen was more
sensitive than egg antigen for the diagnosis of rabbit hydatidosis. These
data agreed with those reported by Iacona et al. (1980); Gottstein et al.
(1987); Njeruh et al. (1989) and Mousa (1992) who observed that the
antigen prepared from hydatid cysts is more suitable for diagnosis of
human hydatidosis by ELISA. Also, the present study revealed that the
antibody level of experimentally infected rabbits appeared at 5 and 3
weeks p.i. using both eggs and arc 5 antigens, respectively. However,
Derhalli et al. (1981) reported that the antibody level appeared at 6
weeks p.i. from rabbits sera experimentally infected with protoscolices
by the intra-peritoneal rout. Such variations might be related to the
material of infection as well as to the sero-diagnostic techniques used,
where they used counter electrophoresis, while in the present study
ELISA was used. So, we can say that the arc 5 antigen is more suitable
for early diagnosis of rabbit hydatidosis.

REFERENCES

Derhalli, F.S.; Higashi, G.I. and Imam, E.A. (1981): Camel hydatid

infection in rabbits, sheep and goats. Vet. Med. J., Giza. 29:
209-213.

French, C.M. and Ingera, E.W. (1984): Problems of interpretation of
data from mass serological surveys for hydatidosis in Turkana,
North West Kenya. Ann. Trop. Med. Parasitol. 78: 213-218.

38



Assiut Vet. Med. J._Vol. 41 No. 82, July 1999

Gallardo, M.P. (1995): Fight against hydatidosis XVII International
Congress of Hydatidology, 6-10 November, 1995, Limassol-
Cyprus.

Gotistein, B.; Echert, J.; Micheal, S.A. and Thompson, RC. (1987): E.
granulosus antigens: Immuno-electrophoretic and Western blot
analysis of hydatid cyst fluids. Parasitol. Res. 73: 186-189.

Higashi, G.I. and Derhalli, F.S. (1986): Isolation of Schistosoma related
hydatid antigens. J. Egypt, Vet. Med. Ass. 46 (4): 361-370.

lacona, A.; Pini, C. and Vicari, G. (1980): Enzyme linked
immunosorbant assay (ELISA) in the serodiagnosis of hydatid
disease. Am.J. Trop.Med.Hyg. 29 (1): 95-102.

Jenkins, D.J. and Thomson, R.C. (1995): Hydatid cyst development in
an experimentally infected wild rabbit. Vet. Rec. 137: 148-149.

Lowry, O.H.; Rosenbrough, N.J.; Farr, A.L. and Randall, R.J. (1951):
protein measurement with Folin-Phenol reagent. J. Biol. Chem.
193: 265-275.

Mathis, A.; Deplazes, P. and Eckert, J. (1996): An improved test system
for PCR-based specific detection of E. multilocularis eggs. J.
Helminthol. 70(3): 219-222.

Mousa, W.M. (1992): Studies in the cross reactivities among some
helminths of veterinary and medical importance. Ph.D. Thesis,
Fac. Vet. Med. Cairo Univ. Egypt.

Mousa, W.M.; Fouad, S.; Saad, A. and Abdel-Hakim, S. (1996):
Evaluation of the different developmental stages of F.

gigantica for the serodiagnosis of human fascioliasis. Egypt, J.
Immunology. 3(1): 63-68.

Njeruh, F.M.; Gathura, P.M. and Gathuma, JM. (1989): Application of
enzyme linked immunosorbant assay (ELISA) based on two L.
granulosus antigens in the diagnosis of human hydatidosis.
East Afr. Med. J. 66 (11): 738-742.

Oriol.R.; Williams, JF. ; Miguela,V.; Esandi, P. and Oriol, C. (1971):
Purification of lipo-protein antigens of E. granulosus from
sheep hydatid fluid. Am. J. Trop. Med. Hyg, 20: 569-574.

Salim, HM. (1982): Studies on hydatid disease in Sharkiah Province.
M.Sc. Thesis, Fac. Med. Zagazig Univ., Egypt.

Schmidt, G.D. and Roberts, L.S. (1977): Tape worms of particular
importance to humans, In foundations of Parasitology. Edited
by Schmidt and Roberts , Saint Louis. The C.V. Mouby Co,, P.
330-378.

b}




Assiut Vet. Med_J Vol. 41 No. 82, July 1999

Thompson, R.C. (1986): In the biology of Echinococcus and hydatid
disease. Ed R.C. Thompson, London, George Allen & Unwin.
P33

Yamashita, J. (1969): Natural resistance to echinococcosis and the

biological factors responsible. Bulletin of the World Health
Organization 39: 121-122.

Plate ( 1) : Shows the following .
(A): E. granulosus egg (X400)
(B): Hydatid scolices formed in experimentally infected rabbit
(X100).

(C & D): Small size hydatid cysts appeared in rabbit livers
and lungs.

40



Assiut Vet. Med. J. Vol. 41 No. 82, July 1999.

Plate ( 1) : Shows the following .
(A): E. granulosus egg (X400)
(B): Hydatid scolices formed in experimentally infected rabbit (X100).
(C & D ): Small size hydatid cysts appeared in rabbit livers and lungs.
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