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Effect of zinc on the humoral immune response of piglets after classical
swine fever virus vaccination
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Zinc is among the trace minerals which play multifarious
activity in various biological functions supporting life
(Yousef et al. 2002). Influence of zinc on the immune system
is well described (Prasad 2000, Goswami et al.2005). Studies
pertaining to immunologic mechanisms whereby zinc
modulates increased susceptibility to infection were
conducted and found that individuals deficient in zinc
experience increased susceptibility to a wide variety of
pathogens (Shankar and Prasad 1998). Importance of zinc in
pig nutrition though recognized since 1955 (Tucker and
Salmon 1995),but little work has been undertaken on the
immunomodulatory effects of zinc, and no work has been
undertaken to see the effects of zinc on the antibody response
of pigs after swine fever virus vaccination. Classical swine
fever (CSF) is most devastating viral disease of pigs and the
disease is a concern in most of the pig producing states
particularly the North Eastern states of India (Sarma et al.
2008). The presently available lapinized vaccine against the
disease in India is producing low level of antibody and the
protective immunity is found to decline after 6 months in
most of the vaccinated pigs. Occurrence of CSF in vaccinated
pigs was also reported (Barman et al.2003, Sarma 2007). It
is desirable to maintain optimum level of antibody in the
piglets to protect against CSF. Therefore, the present study
was designed to see the effect of dietary supplementation of
zinc on the humoral immune response of piglets after CSF
vaccination.

One-month old Tamworth and Desi (T&D) crossbred
piglets (30) of both the sexes were selected for the study.
While grouping care was taken to include pigs from the same
litter. All experimental pigs were kept under uniform feeding
and managemental practices at college of farm for 60 days.
The animals were equally divided into 3 groups A, B and C
having 10 animals in each group. Animals of the groups A
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and B were fed with the diet containing zinc sulphate (ZnSO,)
@150 ppm for 60 days. Animals of the group C was given
normal diet without the zinc supplementation. Animals of
the groups A and C were vaccinated with cell culture adapted
lapinized vaccine virus strain, obtained from the ICAR
National Fellow Project Laboratory, College of Veterinary
Science, Khanapara, Guwahati and having virus titer of >>log
10/dose (1 ml) intramuscularly on the 56 days i.e at the
weaning age. Animals of the group B were not given the
vaccine. Serum samples from all the piglets were collected
on the day of vaccination (56 days of age) and after 1 month
of the vaccination (86 days of age). All the serum samples
were tested for CSF virus antibodies by indirect ELISA as
per Sarma and Sarma (1996) with slight modifications. The
modification was made with the coating antigen in which
cell culture propagated CSF virus was used as antigen using
1:250 dilution in the coating buffer. Statistical analysis
(ANOVA test) was done using the corrected OD values of
the serum samples from the 3 groups as per Snedecor and
Cochran (1994).

Our results revealed that zinc supplementation @ 150ppm
in the diet of the piglets and vaccination has no adverse effect
on the growth as the piglets receiving the zinc containing
diet without vaccine (group B) showed similar growth.
Increase of antibody in the serum samples of all the piglets
(group A and group C) fed with the diet supplemented with
or without zinc, respectively, along with the vaccine was
observed. The mean OD value (1.065+0.039) was more in
the serum samples of the piglets fed with zinc and receiving
the vaccine (group A) than the mean OD value (0.654+0.064)
in the serum of piglets of group C and the mean of the OD
values of the 2 groups differed significantly (P<0.05). No
significant increase (P<0.05) of antibody level against CSF
vaccine virus in the serum samples of the control piglets
(group B) was observed and the OD value (0.160+0.073)
was almost same at 56 days and at 86 days of age (Table 1).

Strategies aiming at boosting natural host defense
particularly by the use of immune-modulators are currently
attracting a greater level of attention. Micronutrient like zinc
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Table 1. OD values against CSF virus in the serum samples of
the 3 groups of piglets

Groups of the piglets Mean+SE

0.160+0.073%
0.654+0.064°
1.065+0.039¢

Control (group B)

Vaccination without Zn (group C)
Vaccination with Zn (group A)

CD (5%) = 0.168, CV (%) = 24.249

Means with different superscripts differed significantly from
each other.

has significant influence on immune function and it is
essential for all the enzymes involved in the cell proliferation.
Zinc is crucial for normal development and function of cells
mediating nonspecific immunity such as neutrophils and
natural killer cells. Reduction in antibody titre against
Newcastle disease and Marek’s disease virus was reported
in zinc deficient chicks (Zhang and Zhou 1998, Zhang et
al.1999). On the other hand enhanced antibody response in
the chicks was observed when zinc fortified diet was given
(Stahl et al.1989).

Since continuous cell proliferation (B and T cells) takes
place in the immune system to produce immunoglobulin and
cytokines, zinc may play an important role in modulating
the immune system. Both primary and secondary antibody
responses were also reported to be depressed in zinc deficient
mice (Prasad 1998). Higher magnitude of antibody response
was also recorded by feeding zinc fortified diet in poultry
(Pimentel et al.1991). There are reports that zinc deficiency
may increase susceptibility to a variety of pathogens and
studies have shown that zinc deficiency caused an imbalance
between TH1 and TH2 functions, which are essential for
antibody production. The present findings are in agreement
with the findings of the other workers on the influence of
zinc on the immune response and the findings of the present
study will be useful to evolve an effective vaccination strategy
against CSF to obtain higher level of antibody in pigs than
the conventional way of vaccination.

SUMMARY

Study on effect of zinc on the humoral immune response
of piglets after classical swine fever virus vaccination was
conducted on piglets and it was seen that significant increase
of antibody level specific to classical swine fever (CSF) virus
was observed in serum samples of Tamworth and desi
crossbred piglets (10) after feeding of diet containing zinc
sulphate @150ppm for 60 days from 1 month age and
vaccination at 56 days of age with cell culture adapted
lapinized CSF virus strain, as compared to the antibody level
in the serum samples of piglets (10) of same breed and age
group receiving the vaccine and diet without zinc. Control
group of piglets (10) receiving zinc in the diet and no vaccine
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has not showed any rise of the antibody. This is the first
report on the influence of zinc on the humoral immune
response of pigs after CSF virus vaccination and the findings
of the study may be useful in evolving effective vaccination
regime against CSF for piglets.
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