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Abstract
Present study was carried out to investigate the immunological changes in goats infected with gastrointestinal nematode at
Barwani District (M.P). Selected villages were Barwani, Sendhwa, Niwali, Pansemal and Khetia. Trichuis and Haemonchus
nematodes were selected as experimental parasite.
For Immunological study ITH and DTH response were noted in both control and experimental groups. In the present study
with the constant dose of somatic antigens, we observed different ITH and DTH response in selected areas. This showed that
goats of different area may have different response against somatic antigen. In the experiment animal ITH and DTH response
increased as compared to control values. Increase ITH response showed the humeral immunity and increase DTH response
showed the cell mediated immunity in the host against parasite and parasitic secretion.
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Introduction
Gastrointestinal nematodes (GINs) remain one of the main
constraints to ruminant production, since they can cause
reduction in skeletal growth, live –weight gain and in milk
yield [1, 2, 3, 4].
Nematode parasite resides in gastro-enteritis put a serious
health threat to productivity of goats [5]. Helminthes
researchers are of opinion that goats are more susceptible
than sheep to gastrointestinal nematodes [6]. Rearing of
Pashmina goats is one of the most important activities in
Ladakh (India) [7, 8].
Goat meat is one of the most preferred foods. Helminthes
were considered as one of the major healths destroys [9, 10].
They are considered responsible for loss of weight, low
birth weights, and difficulty in kidding.
Helminthes infections were observed as a major cause of
low productivity in livestock, especially in poor world [11].
The anthelmintic resistance in parasitism, particularly in
small ruminants, is now-a-days becoming an urgent problem
for organic livestock producers to protect their animals from
the parasite infection which affects their productivity. [12, 13].
Materials and Method
Experimental animal: Goat (Capra hircus).
Experimental parasite: Trichuis and Haemonchus. These
parasites were found very common in the intestine of goat at
studied villages. These selected parasites were maintained in
the laboratory by serial passage.
Preparation of somatic antigens: Somatic antigens were
prepared by using method described by [14]. Somatic
antigens of nematodes parasites (Trichuis + Haemonchus)
were prepared by homogenization and lyophilisation. The
homogenate were lyophilized and kept at 4 ºC.
Immunization of host: An initial dose of 100 µg [15] of the
antigenic sample and 0.2 ml of Freund’s complete adjuvant
(FCA) suspension was injected subcutaneously (SC) in to

host body. The booster dose 100 µg antigenic samples
without FCA were given to host at 21 days.
Preparation of Inoculums for Infection: After
immunization the 100 viable eggs were fed to each goat.
After inoculation, goats were kept in farm, labeled
according to the experiments and were fed routinely with
the same standard diet.
Collection of Blood: The blood samples were collected
from the jugular vein of each surveyed and selected animal
with a sterile disposable syringe under the supervision of
veterinary doctor and with the farmer’s permission or
consent. Sample of 5ml of blood was preserved in
anticoagulant ethylene diamine tetra acetic acid (EDTA)
contained in special vials and kept for immunological
studies.
Assay of Hypersensitivity Reactions
Immediate type of hypersensitivity (ITH) skin testing –
passive cutaneous anaphylaxis (PCA) [16]
1. Immunoglobulin was injected in a volume of 0.1 ml.
The dose was chosen to give maximum and linear
relationship. A trial experiment was carried out to select
the doses to be injected. The antibodies diluted eight
fold (1:8) were chosen for the present study.
2. The selected doses were injected in trader mally with
tight fitting 0.5 ml plastic tuberculin syringes fixed with
½ inch 26 G needles. Abdomen and back were selected
as the sites which were prepared by removing hairs
marked the area. 2-3 injections were given at distinct
place as so to not interfere.
3. After 4 hours, 0.1 ml soluble test antigen (volume
1:1000, W/v in normal saline) and a marker dye (1%
Evans blue, 20 mg/kg) were injected together
intravenously in a small volume.
4. 20 minutes later, animals were killed and then skin
opened in such a way so as to free of subcutaneous
attachments. Size of lesions was evaluated with a
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transparent ruler while the skin was being illuminated
from the opposite side with a lamp. Care was taken to
avoid either drying or stretching of the skin. The
reaction greater than 5 mm in diameter was considered
significant.
In vivo method of delayed hypersensitivity (DTH)
estimation [17]
1. 0.03 ml of soluble test antigen (1:1000 W/v) was
injected into planter side of the foot-pad of
experimental mice with tip of the 30 G needle
(manufactured by Becton, Dickinson and Company,
Rutherford, New Jersey, USA), pointing proximally.
The joint was extended (at 180 degrees) when the
needle was injected into the food-pad.
2. Foot-pad thickness measurement: The DTH response
was measured as the increase in foot-pad thickness and
compared with the control foot-pad of same mouse
injected with suspending fluid. Foot-pad thickness was
measured by a caliper (Schnell Taster, Germany). Each
measurement was a mean of six readings, triplica each
from two different individuals.
3. DTH response was measured at 24th hour after
challenge and the reaction greater than 5 mm in
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diameter was considered significant.
DTH response was confirmed by carrying out
histological examination in both foot-pads. Fixation
was done in buffered formalin, sectioned and stained
with haematoxylin-eosin stains. A positive DTH
response was confirmed by observing a strong
mononuclear infiltration.

4.

Result and Discussion
Table 1: ITH & DTH response showed by control & experimental
group of goat immunized by somatic antigens.
S. No.
1.
2.
3.
4.
5.
6.
7.

Experimental group
Dose ITH Response DTH Response
in cm
in cm
NINI Control-1 100 µg
̶
̶
INI
100 µg
5.2 ±0.59
6.9 ±0.44
Control-2
Ex-1 (Barwani) 100 µg 14.32 ±0.32
10.8 ±0.22
Ex-2 (Sendhwa) 100 µg 12.46 ±0.28
9.6 ±0.37
Ex-3 (Niwali) 100 µg 11.22 ±0.48
8.8 ±0.66
Ex-4 (Pansemal) 100 µg 9.45 ±0.76
7.9 ±0.72
Ex-5 (Khetia) 100 µg
7.35±0.56
7.2±0.56
Group Name

Fig 1: ITH & DTH response showed by control & experimental group of goat immunized by somatic antigens.

For Immunological study ITH and DTH response were
noted both in control and experimental groups. Increase ITH
response showed the humeral immunity and increase DTH
response showed the cell mediated immunity in the host
against parasite and parasitic secretion.
Result of ITH and DTH response obtained in control and
experimental group of goats are summarized in Tables- 1
and presented by bar diagram-1
The result of ITH & DTH response in NINI Control-1 (Noninfected non-immunized) was nil but in INI Control-2, ITH
response was 5.2 cm and DTH response was 6.9 cm at 100
µg.
ITH response in experimental goat group 1to 5 to (Barwani,
Sendhwa, Niwali, Pansemal and Khetia) were 14.32, 12.46,
11.22, 9.45 and 7.35 cm at 100µg concentration
respectively.

DTH responses in experimental goat group 1 to 5 to
(Barwani, Sendhwa, Niwali, Pansemal and Khetia) were
10.8, 9.6, 8.8, 7.9 and 7.2 cm at 100µg concentration
respectively.
Maximum ITH and DTH response was observed 14.32 cm
and 10.8 cm in experimental group-1 respectively at
Barwani. Minimum ITH and DTH response was recorded in
experimental group-5 ie Khetia. The values observed were
7.35 cm and 7.2 cm at 100µg concentration respectively.
In the present study with the constant dose of somatic
antigens, we observed different ITH and DTH response in
selected areas. This showed that goats of different area may
have different response against somatic antigen may be due
to varied food and hygienic condition etc.
Observation of many scientist using other models shown
that helminths can influence vaccine efficacy by modulating
2

International Journal of Zoology Studies

host immune responses in particular when cellular –
dependent responses are required [18, 19]. The difference in
antibody response in worm infected and none infected
groups were also corroborated reported by [20, 21, 22, 23].
This clearly suggests that the difference in antibody
response was due to vaccine antigens parasites which may
have an impact on immune responses to by stander antigens
such as those from infective agents and vaccines. This is in
agreement with reports by [24, 25] that helminths have an
influence on immune response to disease and vaccine
antigens. Increased in ITH reactions showed that the
stimulation of reaginic (IgE) response by the antigen. IgE is
the antibodies which are involved in anaphylactic reactions.
Increased levels of IgE are responsible killing/ expulsion of
helminth [26, 27, 28].
Increased DTH response showed the activation of
lymphokines. In host body Antigens activated to T- cell.
Activated T- cell release a lymphokines following a
secondary contact with the same antigens. Lymphokines
induce inflammatory reactions and activate and attract
macrophages which release mediators for expulsion of
killing to parasite/antigen [27, 29].
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