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ABSTRACT

Vaccination is one of the best methods 
of disease controlling in livestock. The present 
study was conducted to evaluate the stress and 
haematological changes in buffaloes after the Foot-
and-mouth disease vaccination. Ten apparently 
healthy buffaloes were selected for study and 
vaccinated with inactivated trivalent (virus types 
O, A, Asia 1) oil adjuvant Foot-and-Mouth disease 
vaccine. Whole blood and serum were collected 
on the day of vaccination, 15th day and 30th day 
of post-vaccination for the study. Post-vaccination 
analysis of the haematology revealed the elevated 
levels of total leukocyte count, neutrophil, 
lymphocyte and eosinophil count. Elevated levels 
of serum cortisol levels were noticed immediately 
by the 15th day of post-vaccination and elevated 
levels of total protein, serum albumin, aspartate 
aminotransferase, blood urea nitrogen levels were 
noticed by the 30 days of post vaccination. Study 
findings support the development of the immunity 
against the vaccination and stress immediately 
after the vaccination in buffaloes.

Keywords: Bubalus bubalis, buffaloes, stress, 

foot-and-mouth disease, vaccination, immunity

INTRODUCTION

Foot-and-mouth disease is an acute, 
highly contagious and economically important 
viral disease in India. It is reported in cattle, 
buffalo, pigs and other cloven-hoofed domestic as 
well as wild animals. It is characterized by fever, 
anorexia and stingy salivation with formation of 
the blisters over the tongue and lameness (Saiza et 
al., 2002). FMD is caused by virus is a member of 
the family Picornaviridae. There are 7 serotypes 
of FMD virus; namely, O, A, C, SAT1, SAT2, 
SAT3, and Asia-1, which are immunologically 
distinct (Knight-Jones et al., 2013). Vaccination is 
of great importance in the protection of livestock 
from FMD. Routinely, vaccination causes the 
stress immediately after vaccination in animals 
and reports are rare. Literature is very limited on 
assessment of the hemato-biochemical changes in 
bovines after FMD vaccination (Sivajothi et al., 
2018). Therefore, the present study was conducted 
to elucidate the haematological changes and 
assessment of stress parameters in buffaloes after 
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FMD vaccination.

MATERIALS AND METHODS

The present study was carried out in 
Proddatur, YSR Kadapa District of Andhra 
Pradesh. Ten apparently healthy buffaloes were 
selected for the study and vaccinated with 
inactivated trivalent (virus types O, A, Asia 1) oil 
adjuvant Foot-and-Mouth disease vaccine. At the 
time of vaccination, 15th day and 30th day of post-
vaccination whole blood and serum were collected 
for laboratory analysis. Whole blood was collected 
in vacutainer tubes with ethylene diamine tetra 
acetate for analysis of packed cell volume (PCV), 
haemoglobin (Hb), red blood cell count (RBC), 
white blood cell count (WBC) and differential 
counts (DC). Absolute neutrophil, lymphocyte, 
eosinophil, basophile and monocyte count was 
recorded and compared with the values of before 
vaccination (Sivajothi and Reddy, 2017). Serum was 
collected for the estimation of serum total protein, 
albumin, aspartate aminotransferase (AST), blood 
urea nitrogen (BUN) and serum cortisol levels 
estimated according to the standard procedures 
as per the commercially available kits. Data were 
presented as the mean ± standard error (SE) and 
were subjected to statistical analysis using one-
way analysis of variance by using SPSS version 
20.0. Differences at P>0.05 were considered as 
non-significant, P<0.05 is considered as significant 
and P≤0.01 were considered as highly significant at 
95% confidence level.

RESULTS AND DISCUSSION

Recorded haematological and biochemical 
parameters were on the 0th day, 15th day, 30th 
day of vaccination were mentioned in the Table 
1. In the present study, buffaloes showed the 
reduction in feed intake and milk yield upon 
vaccination. Increased levels of haemoglobin, 
packed cell volume and total erythrocyte count 
gradually after vaccination was noticed but there 
is no statistical significance between before and 
the after vaccination. Elevated levels of total 
leukocyte count were noticed by the 15th day of 
post vaccination and it was higher by the 30 days of 
post-vaccination. Higher levels of total leukocyte 
count were due to neutrophilia and lymphocytosis. 
A neutrophil is the most important phagocytic cell 
which participates in the innate immune response, 
also known as the nonspecific immune response.
Lymphocytosis is the result of the enhancement 
of the B cell function for antibody formation as 
indicated in the present study by increased gamma 
globulins (Doel, 2003). Observed neutrophilia 
attributed to the stress response as a result of an 
endogenous release of cortisol which has the 
major role in regulating circulating concentration 
of leukocytes. Recorded haematological changes 
were in association with the previous literature 
(Shawky et al., 2016, Barkakati et al., 2015). 

Serum total protein levels were increased 
gradually by the 30 days of post-vaccination 
and reduced levels of serum albumin levels than 
compare to the before vaccination. Globulin 
levels were increased gradually and reduction in 
albumin levels noticed. In the present study, FMD 
vaccine stimulates the humoral immune response 
gradually and it leads to maintenance of higher 
concentration of serum immunoglobulins which 
provide more protection against the diseases which 
was indicated by the changes in globulin levels 
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(Park, 2013). Buffaloes after vaccination showed 
the elevated levels of AST which indicative of 
some degree of hepatic dysfunction. But in the 
present study, elevation levels of serum AST due 
to glucocorticoid release during the stress and it 
might be due to vaccination stress which further 
confirmed by the increased levels of cortisol 
(Kaneko et al., 1997). Blood urea nitrogen levels 
were increased gradually after vaccination, it is 
due to other than primary renal disease and caused 
by the availability of more protein levels for the 
metabolism. It is proposed that during the stress 
period, increased protein catabolism and elevated 
levels of glucocorticoids causes increased hepatic 
synthesis of urea (Kohn et al., 2005). Cortisol 
levels were increased after 15 days of vaccination 
and which was highly significant than before the 
vaccination and it was reduced by the 30 days 
of post vaccination. But after 30 days of post-
vaccination, the levels were higher than before the 
vaccination which indicative of vaccination stress. 

It was reported that cattle vaccinated with 
hexavalent FMD vaccine showed the elevated 
levels of neutrophil and lymphocyte counts than 
compared with non-vaccinated group. They also 
reported that there are no significant differences 
in RBC counts, hemoglobin concentrations 
and packed cell volume levels in between the 
vaccinated and unvaccinated groups (Shawky et 
al., 2016). It was reported that goats vaccinated 
with FMD vaccine showed the elevated levels 
of total leukocyte count and reduced levels of 
haemoglobin levels (Jo et al., 2014).

CONCLUSION

In conclusion, the present data suggested 
development of immunity and vaccination stress in 

buffaloes after FMD vaccination.
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