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ABSTRACT 

The optimum conditions for agar gel precipitation test were determined by using homologous 
(Rhabditis axei antigen vs Rhabditis axei amibody), heterlogous (Rhabditis axei antigen vs Toxocara 
l'illilorum antibody) and vice versa systems. Yernol buffer was replaced by normal saline (pH at 8.5) in 
the preparation of gel. Precipitation lines were observed against Toxocara Vitulorum antigen with antise_a 
prepared in rabbits against Rhabdi1is a.xei antigen. Best precipitation lines were seen after 5 days of 
incubation at 37°C. Similar observations were also recorded by using homologous system. Rhabditis axei 
shares some common antigen(s) with Toxocara vitulorum. 

INTRODUCTION 

Toxocara (T.) vitulorum is a common helminth of 
neonatal calves (Hayat et at .. 1990) transmitted through 
colostrum of infected dams (Mia et al., 1975). The 
possibility of comrol ofT. l'itulorum. therefore, lies in 
killing the larvae of parasite in dam. The treatmenr of 
Toxocara larvae has been reponed in the early days of 
infection with tetramisole hydrochloride (Hossain el al., 
I tJt-10; and is diffi(.:u)t when they be(.:ome hypobiOlic 
(Shehada and Herbert, 1984 ). 

An alternate possibility of control is to immunize 
the dams before the larvae are transferred to the calves. 
Numerous reports are available on immunization by 
using antigens from homologous parasites (Huntley and 
Moreland. IY63; Hogarth-Scott, 1966; lvey, 1967) but 
their use has become limited because of resultant 
hypersensitivity or immunosuppressive effect (Ershov et 
a/ .. 1974). The use of heterologous antigen is an other 
area to be explored on wider prospective for this 
purpose. It has also been reported that soil free-living 
nematodes, Rhabditis spp, are antigenically related to 
nemalode parasites of man and domesticated animals in 
respect to amino acids and enzyme contents (Ershov et 
a/ .. 1974). Such relationship has provided a basis for 
considering the free-living nemawde, Rhabdilis as 
immunizing agents against parasitic nematodes. The 
pn:scm study reports the antigenic response of Rhabdi!is 
axei against Toxocara vilULorum in rabbits. 

MATERIALS AND METHODS 

Cultivation of Rhabditis axei larvae 
Soil from canal channels were sprinkled on blood 
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agar and incubated at 37°C with 80 per cent relative 
humidity for 48 hours for the cultivation of Rhabditis 
axei larvae (Norman et al., 1963). Larvae were 
concentrated by Baermann' s technique and transferred 
to 20 ml phosphate buffered saline (PBS; pH 7 .2) 
containing 100 IU/ml of streptomycin for axenization 
(Sommerville, 1966). Axenized larvae were washed 
thrice in sterile PBS. 

Collection and cultivation of infection eggs of 
Toxocara vitulonun 

Fresh adult Toxocara vi!Ulorwn were collected from 
buffalo calves from the local slaughter house. Adult 
females were identified and separated. They were 
washed three times in 0.15 M NaCl and incubated in 
the same solution at 37°C for 24 to 72 hours. Ten 
Toxocara vitulorum females were cut into half, uteri 
extruded and transferred to a pestle and mortar in which 
5 gms coarse sand was added. The mixture was 
grounded lightly and 2 per cent formalin was added. 
The mixture was then centrifuged and supernatant was 
collected containing the Toxocara vitulorum eggs. The 
supernatant along with 2 per cent formalin was 
incubated at 28° for 14 to 18 days. At the end of this 
period, 96 per cent eggs were found to be 
embryonated. The material was then given 3 washings 
with PBS and stored at 4 oc to slOp the growth of 
Toxocara vilulorum larvae (Barriga and Omar, 1992). 

Preparation of antigens 
a. Rhabdilis axei 

Rhabditis axei larvae were ultrahomogenized for 1 
x 4 minutes (with 1 minute interval) in PBS (5 gms in 
100 ml). The suspension was subjected to sanification 



for 2 x 30 seconds at 8°C. The homogenate was 
centrifuged at 5000 rpm for 30 minutes. The 
supernatant was used as antigen. 

b. Toxocara vitulorum 
Embryonated eggs (larvae) of Toxocara vitulorum 

were suspended in PBS (350 larvae/ml PBS) and 
ultrahomogenized for- 1 x 2 minutes at 4 °C. The 
suspension was centrifuged and the supernatant thus 
collected was used as an antigen. 

Protein contents in Rhabditis axei and Toxocara 
vitulorum antigens were measured by calorimetric 
method (Bradford, 1976) adjusted to 1 grnldl with 
PBS,. Each antigen was mixed with two parts of 
Freund's complete adjuvant (Sigma Laboratories, St. 
Louis, USA). 

Experimental design 
Twenty-seven rabbits of about the same age, sex 

and body weight were procured from the local market 
and maintained in the Department of Veterinary 
Parasitology, University of Agriculture, Faisalabad. All 
the rabbits were rendered free from parasites by using 
velbazen solution (1: 10). The parasite-free status of the 
animals was confirmed through regular faecal 
examination for two · weeks before using them for 
immunological work. Rabbits were divided into three 
equal groups viz. A, B and C. Group A was further 
subdivided into three subgroups i.l.!. AI, A2 and A3. 
Each subgroup was injected 0.4, 0.8 and 1.0 ml of 
the Toxocara vitulorum antigens, 
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respectively. Similarly, group B was subdivided into 
subgroups i.e Bl, B2 and B3 and injected Rhabditis 
axei antigen at the same dose rate as that of Toxocara 
vitulorum, respectively. Group c served as control, and 
was mjected with adjuvant and PBS. All the rabbits 
were given the same boosting dose of respective antigen 
after 14 days of the 1st injection. Controls were 
similarly injected with adjuvant and PBS 14 days of the 
1st injection. 

Blood sampling 
Blood samples (2 ml) without anticoagulant were 

collected from each animal prior to inoculation and on 
day 14, 21, 35 and 72 post inoculation. Serum was 
separated and stored at -20 o C for further use. 

Agar gel precipitation test (AGYf) 
Noble agar (Difco laboratories, Detroit, Michigan. 

USA) 1.5 per cent prepared in normal saline, pH 8.5, 
was used in the test (Huntley and Moreland, 1963). 
Hyperimmune serum prepared against crude antigens of 
Toxocara vitulorum and Rhabditis ax:ei (Collee et al., 
1992) was used as a positive control for the respective 
antigens. The plates were incubated at 37°C in a humid 
chamber and were examined for precipitation lines. 

RESULTS AND DISCUSSION 

AGPT has been frequently used by employing the 
v·:rnol buffer for the preparation of gel (Olson et al., 

Table 1: Antigenic response of immunized rabbits against Toxocara vitulorum vs Toxocara vitulorum 

Serum Samples Pos£-inoculation (days) 
Groups Subgroup Dose 

A 

B 

c 

+++ 

Al 
A2 
A3 

B1 
. B2 

B3 

Cl 
C2 
C3 

= 

(mL) 

0.4 
0.8 
1.0 

0.4 
0.8 
1.0 

0.4 
0.8 
1.0 

1-l 

Clear and descriptive lines. 
No precipitation lines. 

21 35 72 

+* +++ +++ 

+* 

+* = Precipitation lines but not obvious. 
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Table-2 Antigenic response of immunized rabbits against Rhabditis axei vs Toxocara vitulorum or vise versa. 

Serum Samples Post-inoculation (days) 
Groups Subgroup 

A 

B 

A1 
A2 
A3 

B1 
B2 
B3 

C1 
C C2 

C3 

Dose 
(mL) 14 

0.4 
0.8 
1.0 

0.4 
0.8 
1.0 

0.4 
0.8 
1.0 

+ + + = Clear and descriptive lines. 
No precipitation lines. 

+* 

1960; Huntley and Moreland, 1963). The constituents 
of the vernol buffer are very expensive and are not 
available locally. In the present project, vernol buffer 
was successfully replaced by normal saline by adjusting 
the pH at 8.5 with 0.1 N NaOH/0.1 HCl for AGPT. 

Precipitation lines were observed against Toxocara 
vitulorum from the sera of the rabbits injected with 0.4 
ml of Rhabditis axei antigen and vice versa, after 35 
days from the first injection (21 days from the booster 
dose). On the other hand, rabbits injected with 0.8 and 
1.0 ml of the Rhabditis antigen showed no precipitation 
lines in their sera (T~ble 1). This may be due to the 
excessive antibody levels or antigen concentration at the 
zone of equivalence that no precipitation lines were 
observed. Precipitation lines were also not seen in 
either of the case on days 14 and 21 post-inoculation 
(Tizzard, 1992). Similar observations have also been 
recorded by using homologous system. However, the 
precipitation lines were only seen in rabbits immunized 
with 0.8 ml of either antigen (Table 2). The 
precipitation lines persisted up to 72 days post
inoculation from the first injection in both the 
homologous and heterologous systems. 

Best precipitation lines were observed after 5 days 
of incubation at 37°C. Although, these lines were 
formed after 3 days at 37°C but were not conspicuous 
and demarkable. These observations slightly deviated 
from those of Fernando ( 1968) who observed the 
precipitation lines after 4 days at 37°C and 14 days at 

21 35 72 

+* +++ +++ 

+* +++ +++ 

= Precipitation lines but not obvious. 

26-28°C by using homologous system. These variations 
may be due to the differences in material used for the 
preparation of agar. In the current study, agar was 
made in normal saline by adjusting the pH at 8.5 
instead of vemol buffer. 

It may be concluded that Rahditis axie share some 
common antigenic properties with Toxocara vitulorum. 
Hence, this free living parasite may be employed to 
immunize the animals against Toxocara vitulorum 
infection. 

ACKNOWLEDGEMENTS 

The funds for this research was provided by 
Pakistan Science Foundation Islamabad, Pakistan under 
the Project No. P-AU/ AGR (157) 

REFERENCES 

Barriga, 0.0 And H.,M Omar, 1992. Immunity to 
Toxocara vitulorum repeated infections in a rabbit 
model. Vet. Immunol. lmmunopathol. 33: 249-260. 

Bradford, M.M., 1976. A rapid and sensitive method 
for the quantitation of microgram quantities of 
protein-dye binding. Analy-Bioche., 72: 248-254. 

CoHee, J. G., J.P. Dngaid, A.G., Fraser and B.P. 
Marmion, 1992. Practical medical Microbiology, 
14 Edn. Charchill Livingstone, Edingurgh. 



Ershov, V.S., V.K. Berezhko, A.D. Kahsinsky, M.I. 
Naumytch and I.A. Nisenbaum, 1974. 'Allergic 
reaction in animals caused by soil and parasitic 
nematodes and the possibility of vaccination in 
helminth infection. Parasitic Zoonoses (Solulsby, 
E.J., ed.). Academic Press, Inc., London. pp: 343-
348. . 

Fernando, S. T., 1968. Immunological response of 
rabbits to Toxocara canis infection. Parasitol., 58: 
91-103 

Hayat, C.S., M.A. Pervez, B. Hayat and Z. Iqbal, 
1990. Studies on the prevalence, ,life cycle and 
migration patte~ of Toxocara vitulorum in 
buffaloes. Pakistan Vet. J., 10: 110-114. 

Hogarth-Scott, R.S., 1966. Visceral larva migrans on 
immunofluorescent examination of rabbit and 
human sera for antibodies to excretory -secretory 
antigen of second stage larvae of Toxocara can'is 
and Toxocara leonia (Nematoda). Immunol., 10: 
217-233. 

Hossain, M.l., M.L. Dewwan and M.A. Baki, 1980. 
Preliminary studies on the efficacy of tetramisol 
hydrochloride against transmammary migration of 
Toxocara (Neoasacaris) vitulorum larvae in buffalo 
calves. Bangladesh J. Agri. Sci., 7: 25-28. 

Huntley, C.C. and A Moreland, 1963. Gel diffusion 
studies with Toxocara and Ascaris extracts. Am. J. 
Trop. Med. Hyg., 12: 204-208. 

126 Pakistan Vet. J., 17 (3): 1997 

lvey, M.H., 1967. Quantitative aspects of Toxocara · 
antigen-antibody reactions with a modified passive 
cutaneous anaphylactic procedure. Am. J. Trop. 
Med. Hyg .• 16: 315-320. 

Mia, S., M.L. Dewan, M. Udin and M.U.A. 
Chowdhry, 1975. The route of infection of buffalo 
calves by Toxocara (Neoascaris) vitulorum. Trop. 
Anim. Hlth. Prod., 7: 153-156. 

Norman, D.L.. L.B. Corron, C.D. William and 
E.M.C. Robert, 1963. Rhabditis axei: a 
pseudoparasitic nematode of the dog. J. Am. Vet. 
Med. Assoc., 112: 1404-1406. 

Olson, L.J., B. Richards and A. Ewert, 1960. 
Detection of metabolic antigens from nematode 
larvae by a microculture agar-gel technique. Tex. 
Rep. Bioi. Med., 18: 254-259. 

Shehada, N.M. and I.V. Herbert, 1984. Anthelmintic 
effect of levamisole, ivermectin, albendazole and 
fenbendazole on larval Toxocara canis infection in 
mice. Res. Vet. Sci., 36: 87-91. 

Sommerville, R.I., 1966. The development of 
Haemonchus contortus to the fourth stage in virto. 
J. ·Parasitol., 53: 127-136. 

Tizzard, I.R., 1992. Veterinary Immunology: ·An 
introduction. 4th Ed., Saunders, Philadelphia. 


	123
	124
	125
	126

