


Antibody response in young bulls 573 

subcutaneously to each bull with an interval of about 5 weeks. 
Blood samples were drawn before immunization and at intervals 
of about 5 days, in addition to the daily samples collected at the 
time of the expected peak of the secondary immune response. 
The evaluation of the antibody titre was performed by the single 
radial immunodiffusion technique (Mancini et al. 1965). An 
agarose * gel of 1 % , in which human albumin was present at 
a concentration of 10 µg per ml, was prepared. Serum samples 
from the bulls were applied into wells with diameters of 3 mm 
in the agarose gel, which was 2 mm in thickness. The diameters 
of the precipitin rings were measured after incubation at 4°C 
for 72 hrs. The correlation (r) between the size of the precipitin 
areas, expressed as squares of the diameters (D2 ), and the anti­
body concentrations (C) was estimated to be 0.999 (P < 0.0005). 
The simple regression equation of C on D2 could be written as 
E(CID2 ) = 12.020 + 0.827D2 , where C is expressed in diffusion 
units as described by Sandvik (1962). This equation, when 
graphically expressed, acted as calibration curve during the anti­
body response investigation. 

Anti human albumin antibodies were not detected in any of 
the blood samples collected before immunization. 

The average immune response curve of the whole material 
followed a typical course with a peak titre of the primary re­
sponse at about 14 to 16 days after the first inoculation. 

A secondary response about eightfold larger than the primary 
one, had its peak level about 7-8 days after the second adminis­
tration. Variations between and within groups of halfbrothers, 
besides variations of age with regard to certain immune response 
characteristics were observed. Peak antibody titre of the secon­
dary response was used as the phenotypic criterion of immune 
response capacity. Mean peak titre of the total material was 
17 .02 ± 16.95 (mean± s) diffusion units. The relationship be­
tween antibody production and age is expressed as follows: 

Age (days) 

Per cent observations 
above mean peak titre 
(17 .02 diffusion units) 

113-147 148-161 162-180 181-220 221-420 

5 50 54 57 

• Agarose, batch no: AGS 192, Litex, postboks 7, DK-2600 Glostrup, 
Denmark. 
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In order to correct for age, 8 small groups with extreme values of 
age, besides bulls with extreme values of age within groups, were 
excluded. Multiple tests revealed significant differences within 5 
of 21 possible pairs of groups with regard to peak antibody titre 
(0.01 < p < 0.05). 

The 7 groups, tested as a whole, differed almost significantly 
at the level of 0.05 (F = 1.94, d.f. = 6 and 75). 

To separate the effect of age from that of inheritance, the 
method of least squares was performed on a material comprising 
all 137 bulls. The differences between groups, with respect to 
peak titre, were not quite significant at the level of 0.05 (F = 1.40, 
d.f. = 14 and 117). Accordingly, the heritability estimate of peak 
titre was not quite significant either (h2 = 0.18 ± 0.24). 

However, in view of the significant differences between some 
of the groups and the rather high heritability estimated, these 
preliminary results might support the assumption of a genetic 
influence on the magnitude of the antibody response in cattle. 
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