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Abstract 
Classical Swine Fever (CSF) is a highly contagious disease of swine. So vaccination against Swine Fever 
is an utmost necessity. The aim of this study was to see the effect in the serum biochemistry following 
vaccination against classical swine fever (CSF) with lapinized swine fever vaccine. A group of twelve 
healthy Hampshire piglets of two months of age were selected and vaccinated against swine fever. The 
peripheral blood samples were collected before the vaccination i.e. 0 day and at post-vaccination days 
30th, 60th and 90th day respectively. The different serum biochemical constituents and enzymes were 
estimated using standard methods. It has been found that there was a significant increase in the serum 
biochemicals (total protein, globulin, urea, creatinine, uric acid) along with the activities of serum 
enzymes (serum glutamate oxaloacetate transaminase, serum glutamate pyruvate transaminase and 
lactate dehydrogenase) on the successive days of post-vaccination. However, serum glucose, albumin, 
calcium, phosphorus and serum alkaline phosphatase enzyme were not significant on the different days 
of post-vaccination. 
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1. Introduction 
Pig rearing plays an important role in the different community of North Eastern states of India. 
In this region, more than 70 % of the populations are non-vegetarian and pork is a popular 
dietary item particularly among the tribal population. But this unique industry has been 
threatened very frequently by the Classical Swine Fever (CSF) virus infection. Classical Swine 
Fever is one of the most important viral disease of pigs and an economically important 
contagious disease of swine in world-wide [1]. Variations in blood parameters have been 
reported in animals due to several factors such as altitude, management, feeding level, age, 
sex, breed, health status, exogenous administration of drugs, diurnal and seasonal variation, 
ambient temperature, and physiological status of the animal [2]. The hematological and serum 
biochemical differences may be associated with variations in environment, breed, 
physiological status, etc. [3]. Serum constituents are normally the secretory or excretory 
products of the cell or the function of dietary nutrients. These constituents always remain 
within a normal range at the different physiological status in healthy individuals. Similarly, the 
level of certain metabolites including enzymes in the blood might indicate various types of 
stress and health of an individual [4]. The enzymology has been the most rapidly developing 
field in clinical chemistry and study of the enzymes along with other serum constituents play 
an important role in the diagnosis and prognosis of animal diseases. In addition, any infection 
can increase cell membrane permeability resulting in the escape of intracellular enzymes in 
blood [5]. These enzymes have wide distribution in animal tissues. So, it is possible to diagnose 
any unhealthy condition by estimating the serum constituents and enzyme level of an animal. 
Different types of vaccines are available namely live virus, modified live virus (MLV), 
Subunit ‘marker vaccines’ etc. There is paucity of systematic study on the effect of such 
vaccines on serum biochemicals in post-vaccination period in pigs. Therefore, the present 
study was undertaken to study the effect of lapinized swine fever virus vaccine on different 
serum biochemistry. 
 
Materials and methods 
Experimental animals and sample collection 
A total of 12 healthy Hampshire piglets of 2 months age were selected from Base Pig Breeding 
Farm, Animal Husbandry and Veterinary Department, Government of Assam and were 
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maintained in standard nutritional and managemental 
conditions throughout the period of study. The animals were 
vaccinated against Swine Fever using lapinised swine fever 
vaccine at the dose rate of 1 ml subcutaneously. Blood 
samples were collected from ear vein on 0 day (the day before 
of vaccination) and 30th, 60th and 90th day of post-vaccination 
for biochemical analysis.  
 
Serum biochemistry 
The non anticoagulated blood samples were kept at room 
temperature for 1 hour to ensure complete clotting. Then, the 
serum was separated from non-anticoagulated blood samples 
by centrifugation at 2000g for 10 min. The serum samples 
were stored at -20 °C until analyzed. In the serum, total 
protein, albumin, globulin, urea, uric acid, creatinine, calcium 
(Ca), inorganic phosphorus (P), serum glutamate oxaloacetate 
transaminase (SGOT), serum glutamate pyruvate 
transaminase (SGPT) alkaline phosphatase (ALP) and lactate 
dehydrogenase (LDH) concentrations were estimated. 
Analysis was carried out using commercial test kits (Greiner 
Diagnostic GmbH, Unter Gereuth 10-D-79353, Bahlingen-
Germany) using UV Spectrophotometer. 
 
Statistical analysis: Analysis of variance was performed to 
determine the presence or absence of significant differences in 
the analytical variables using GraphPad PRISM version 5.0 
statistical software package and the differences between the 
different post vaccinated days were tested by Tukey's multiple 
comparison test. 
 
Result and discussions 
The concentration of all the estimated serum biochemicals in 
Hamshire piglets after swine fever vaccination is presented in 
table 1. The peak mean concentration for serum constituents 
such as, total serum protein, globumin, albumin, urea, 
creatinine, uric acid, calcium and phosphorus and the serum 
enzymes namely, SGOT, SGPT, ALP and LDH activities was 
recorded on 60th day of post vaccination. The biochemical 
constituents and the respective serum enzymes showed a 
significant difference among the different days of post-
vaccination except albumin, glucose, phosphorous, calcium 
and ALP respectively. The significant increase of total serum 
protein concentration in the present study was corroborated to 
the previous reports [6-8]. Also, there was a rise in total serum 
protein level in cross-bred calves after Foot and Mouth 
disease and Haemorrhagic Septicaemia vaccination [9, 10]. The 
significant (P<0.01) variation of concentration of total protein 
in serum during post vaccination period might be due to an 
increase in the serum antibody titre of the vaccinated pig as 

well as due to increase over all transaminase activity [11, 12]. 
The increase in γ- globulin levels after swine fever 
vaccination was reported [13] which might be attributed to the 
increase in the total serum protein concentration in the 
vaccinated piglets. Similarly, the significant increase in serum 
globulin content observed in the study was correlated with 
previous reports [8, 14, 15]. The increase might be due to 
increase production of immunoglobin as result of humoral 
immune response after vaccination [11]. The increase of 
albumin is positively correlated with the globulin in post 
vaccinated animal [16]. However, in the present study, no 
significant differences on albumin levels between the pre- and 
post-immunization days was recorded. The blood urea level 
might rise up to 10 times than normal during increased protein 
catabolism or turnover [17]. The concentration of urea output is 
related to the quality and quantity of protein ingested and 
regarded as a determinant factor on protein utilization [18]. 
Vaccination causes the stimulation of protein metabolism by 
different cells of the whole body [19] and it might be the factor 
of significant (P<0.05) increase of urea concentration on the 
different days of post vaccination. The increase in creatinine 
content in the study was in agreement with previous 
researchers of increase concentration and excretion of 
creatinine in vaccinated human being [19]. Creatinine is mainly 
produced by the metabolism of creatine or creatine phosphate 
in skeletal muscle, but also originates from dietary sources of 
creatinine [20]. Elevation of the serum creatinine level was an 
indication of abnormal renal function [21, 22]. However, our 
estimated values were within the normal range of swines [23]. 
The present finding of uric acid was within the normal 
physiological range of in pig [24]. Uric acid, a metabolic 
product of purines was an antioxidant which scanvenges 
reactive oxygen radicals in the blood [25, 26]. Hence, 
vaccination might have caused increase in free radicals and 
inorder to neutralize them, uric acid might have increased. 
The serum glucose, calcium and phosphorus concentration 
was not significantly differed in pre and post immunization 
period. The finding was closely co-incide with the previous 
reports observed [27]. However, the concentration of glucose, 
calcium and phosphorus was within the normal range [28-31].  
Our result of SGOT and SGPT activity is corroborated with 
previous reports [32]. The increase in SGOT and SGPT level 
among the days of post vaccination was due to the triggering 
action of vaccine for increase synthesis of total protein and for 
augmenting protein synthesis, transaminase activity has to be 
increased [12]. The level of ALP and LDH recorded in our 
experiment was within the reported range of earlier research 
[33, 34]. 

 
Table1: Mean±SE of the serum biochemicals in the different days of vaccination in Hampshire piglets 

 

Parameters 0 day 30th day 60th day 90th day Significance 
Total Serum Protein (g/dl) 8.26A± 0.07 8.64B± 0.10 8.71BC± 0.09 8.58BC± 0.05 P<0.05 

Globulin (g/dl) 2.73A± 0.02 3.08B± 0.03 3.13BC± 0.09 3.06BC± 0.07 P<0.01 
Albumin (g/dl) 5.55c± 0.04 5.56bc± 0.07 5.58bc± 0.10 5.51ac± 0.04 NS
Urea (mg/dl) 18.32A± 0.06 18.50AB± 0.07 18.67BC± 0.05 18.44AB± 0.03 P<0.05 

Creatinine (mg/dl) 1.11A± 0.07 2.06B± 0.05 2.14A± 0.04 1.93B± 0.02 P<0.01 
Uric acid (mg/dl) 0.98A± 0.07 1.80B± 0.17 1.88BC± 0.20 1.40± 0.13 P<0.01 
Glucose (mg/dl) 89.55± 1.55 92.75± 1.74 90.56± 1.90 93.99± 1.63 NS 
Calcium (mg/dl) 9.19± 0.03 9.35 ± 0.06 9.36± 0.07 9.29± 0.07 NS 

Phosphorus (mg/dl) 4.57±0.02 4.74±0.12 4.86±0.13 4.77±0.17 NS 
SGOT (U/L) 25.23A±0.18 25.86AB±0.16 26.92ABC±0.27 26.46ABC±0.28 P<0.05 
SGPT(U/L) 19.66A± 0.24 20.21B± 0.13 20.51BC± 0.16 20.08ABC± 0.09 P<0.05 
ALP (U/L) 158.67±1.08 160.56±1.04 162.65±1.02 159.98±1.61 NS 
LDH (U/L) 384.95A± 7.17 386.35AB±9.25 424.18C±9.05 396.49AB±8.10 P<0.05

Note: P<0.05, 0.01; NS- no significance. Means bearing the same subscript within a parameter in a row do not differ significantly. 
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Conclusions 
In our present study, we have observed a significant increase 
in the serum concentration of total protein, globumin, urea, 
creatinine, uric acid, SGOT, SGPT and LDH enzymes. 
Though there was an increasing trend of different serum 
constituents and serum enzymes, the values were within the 
normal range as reported by various researchers. Hence, it can 
be concluded that swine fever vaccination can causes an 
increase in certain serum biochemicals. Moreover, the 
increase enzymatic activities were reflected after vaccination 
in Hamshire piglets might be due to an increase synthesis of 
protein in immunized animal. 
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