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The immune system consists of two principal components, namely 
thymic and bone marrow systems. Thymic system is concerned with 
cell mediated immunity and bone marrow system is responsible for 
humoral or antibody mediated immunity. Antibody comes under a family 
of related proteins called immunoglobulins (Ig). Only a few reports 
are available on Ig levels in buffaloes, especially on its variability at 
the early stages of life. Since the early part of the life is the most 
critical period and as the Ig plays a major role in the protection of 
animals against infections, a knowledge about its level and variation 
pattern is necessary for taking measures to reduce the mortality rate in 
buffalo calves. Jalnapurkar et a/. (1976) Bhargava (1977) and Sapre 
and Ramadwar (1977) have reported on Ig levels in buffaloes. 

Materials and Methods 

The study was conducted utilising the facilities available at the 
AICRP on buffaloes, Dharwar. Blood samples from 65 calves born in the 
project during the year 1982 formed the materials for the study. 

Test procedure: 

Five ml of blood was collected from the Jugular vein. 
Serum was separated and the quantitative estimation of Ig was made 
immediately. 

Zinc sulphate turbidity test as detailed by Mc Ewan et ai. (1970) 
was followed with necessary modifications. 

To estimate pre—colostral Ig levels blood was collected firom two 
male and two female calves immediately after birth before feeding 
colostrum. The same animals were bled after colostrum feeding at 
four hour intervals upto 32 hours to estimate Ig levels in the early hours 
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and to find out the post colostral peak of Ig levels. To estimate the 
levels during the first week of life the same calves were used and 
estimations were done at one day intervals. 

Sixty five calves were bled at weekly intervals from birth to four 
weeks and at biweekly intervals from four waeks to 12 weeks and Ig 
levels were estimated. 

Results 

Pre colostral Ig levels ranged from zero to 0.2530 mg/ml. The 
mean level was 0.197+0.0031 mg/`ml. 

Mean Ig leve!s at four hourly intervals from birth to 32 hours are 
presented in Table I and i llustrated in Fig, 1. 

The peak Ig level was found to be at 20 hrs. The mean level was 
9.770+ 1.336 mg;'ml. 

Ig levels at daily intervals for the first week of life are given in 
Table II and illustrated in Fig. 2. The maximum level was found at the 
end of the first day which declined upto 7th day of life. 

The overall mean Ig levels at 24 hours, one, two, three, four, 
six, eight. 10 and 12 weeks with their S. E. and C. V. are presented in 
Table III and illustrated in Fig. 3. The mean I g level of 9.74+_ 0.801 
mg/ml at 24 hours decl ined gradually to 8.49±0.703 mg;~ml at the end 
of 2nd week and then slowly increased to 16.95+_0.542 at 12 weeks. 
Tl~e C. V. was found to be decreasing as age advanced. 

Discussion 

The passive immunity in neonatal calf is dependent upon the 
colostral transfer of Igs via intestinal absorption to systemic circulation. 
So pre—colostral blood should be devoid of Igs. The small amount 
noticed in this study might have been synthesised by the foetus. This 
is in agreement with Schultz (i 971) and Olson and Waxler (1976), who 
had shown that a limited amount of IgG was synthesised in the foetal 
calf. The presance of Ig in sera prior to colostrum feeding was also 
observed by Jalnapurkar et al. (1976), Bhargava (1977) and Sapre and 
Ramadwar (1977) in buffaloes. But Clover and Zarkower (1980) could 
not find any appreciable quantity of Ig in pre-colostral blood. 

An increasing trend of Ig level from birth noticed can be 
attributed to breed difference as suggested by Tennant et al. (1969), 
Kruse (1970) and Baumwarteta/. (1977). The peak level reached at 20 
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hours. Bhargava (1977) reported higher peak levels in Murrah Buffaloes 
The time of attainment of peak level was in agreement with Kulkarni eta/. 
(1974), Bhargava (1977) reported a peak level in the 2nd day of life. 
The level after reaching peak, decreased slowly to give a mean value of 
8.591 +_ 1.88 mgJm! at 32 hours. Stott et a/. (1976) stated that the decline 
is due to progressively decreasing number of intestinal epithelial cells 
capable of pinocytotic activity, colostral uptake and transmission of 
colostral constituents, as age advanced. 
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Fig. 1. Trend in Ig level from birth to 32 hours of life 
Table I 

Mean Immunoglobulin levels (mg/m!) at four hourly intervals from birth 
to 32 hours 

Age (hr.) Mean±S. E. 

0 0.197 ± 0.003 
4 1.485+0.503 
8 3.680 -t- 0.599 

12 5.183 + 0.788 
16 7.196±0.824 

20 9.770±1.336 
24 9.470± 1.353 
28 8.619 + 0.852 

32 8.591 + 0.188 
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Fig. 2. Trend in Ig level for the 1st Fig. 3. Trend in Ig level from 24 
hours to three months of age week of I ife. 

The Ig levels decreased from a mean value of 9.496+_ 1.353 on 
first day to 7.469+_ 1.093 on the 7th day. Bhargava (1977} and Sapre 
and Ramadwar (1977) in Buffaloes, Raja (1977) in Cattle and Nandakumar 
{1981) in goats also found a decreasing trend as age advanced in the 
first week of l ife. Since the animal cannot synthesis its own Ig during 
this age, the Ig absorbed from colostrum serum slowly comes down till 
the animal starts synthesis of Ig within the body (Rice and Carriere, 1969). 

Table II 

Daily variation in Ig level upto one week of age (mg;~ml) 

Age days) I g levels 

Mean±S. E. 

1 (Post—colostral} 9.496-E-1.353 
2 9.323 ± 1.120 
3 9.049 + 1.372 
4 8.550 + 0.697 
5 7.759+0.697 
6 7.443+ 1.011 
7 7.469 + 1.093 
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Table l I I 

Mean Ig levels (mgjml) from 24 hours after birth to three months of age 

Age Number of 
observations 

Mean S. E. C. V. (~ ) 

24 hours 65 9.74 0.801 95.94 

One week 61 9.34 0.772 65.29 

Two weeks 55 8.49 0.703 64.73 

Three weeks 55 9.45 0.682 63.64 
Four weeks 51 9.95 0.635 47.40 
Six weeks 51 11.94 0.666 41.66 

Eight weeks 51 13.67 0.690 37.56 

Ten weeks 49 14.49 0.634 30.98 
Twelve weeks 49 16.95 0.542 23.75 

The mean Ig level showed a decrease till two weeks age after 
which it started increasing again. The increase in the level of Ig might 
be due to the starting of synthesis of Ig by the calf. The level increased 
more rapidly after four weeks. This shows that the active synthesis 
started only after four weeks age. The decreased C. V % as age advanced 
indicated that the synthesis of Ig within the system was quantitatively more 
uniform among calves. 

Various reasons have been attributed by different workers for this 
high disproportionality in absorption in the initial stages. Smith et a/. 
(1967) and Klaus eta/. (1969) attributed this to variability in absorption 
capacity among calves. Zarkower (1967) related the permeability of the 
intestinal mucosa to colostrum to an elevated level of histamine. The 
physiological stress and subsequent release of adrenal steroid during the 
critical 24 hours of post natal period, will reduce the permeability of 
intestinal mucosa to colostral globulins (Husband et a/. 1972; Kruse and 
Buss, 1972; and Stott et al. (1976). 

Summary 

The pre-colostral serum was found to be having traces of Ig. 
After colostral feeding the level had gone up with a mean peak value 
of 9.777+1.336 at 20 hours after birth. The level decreased upto 2 
weeks which again increased upto twelve weeks of age, probably due to 
the synthesis of immunoglobul ins in Calf's system. 
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