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While the hurnoral and cell-mediated immune responses form the 
specific arms of the host defence, they require certain nonspecific factors 
like complement, immunoconglutinin and heteroagglutinins for their full 
manifestation. Perusal of the available literature did not reveal any 
work with levels of complement activities, conglutinin (K) and immuno-
conglutinin (IK) levels and the levels heterohaemagglutinins in the sera of 
rabbits consequent to infection with Corynebacterium pseudotuber-
culosis (C. paratuberculosis) except the report of Ingram (1965) who 
observed a mild IK production in chronic bacterial infection. Hence an 
attempt has been made to understand the role of these factors in C. para-
tubercu/osis infection in rabbits and the results are presented in this 
paper. 

Materials and Methods 

Rabbits: Twelve white Albino rabbits weighing 1.5 kg and supplied by 
the Division of Laboratory animals, I.V. R. I., lzatnagar, were used and 
they were fed on the concentrates and greens supplied by the Lab. Animal 
Research Division and water was provided ad libitum. 

C. pseudotuberculosis (1378 strain): Toxogenic strain of C. pseudo -
tuberculosis (1376) was obtained from Dr. Cameron, Veterinary 
Research Institute, Onderstepoort. The freeze dried culture was mainta-
ined on blood agar for further use. 
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/nfection of Rabbits: Two to three loopful of 48 hours old blood agar 
culture of C. pseudotubercu/osis was inoculated in five Roux flasks 
containing peptic digest broth (Cruickshank, 1965) and was incubated at 
37°C for 72 hours. Purity of the culture was ascertained by microscopical 
examination, culture was centrifuged in sterile tubes, supernatant was 
discarded and the sediment was washed thrice with sterile normal saline 
solution (NSS)• It was finally suspended in 0.02M phosphate buffer-
pH7.2 containing 5% lactose and 1 °i o  peptone (PBS, Cameron and 
Minnaar, 1969). Packed cell volume was determined by Hopkins tubes 
as described Cameron et al., (1972) and was adjusted to 1.5ro packed 
cells. This was diluted to one in 80 in 0.02M PBS and 0.2 ml of this 
suspension contained one mouse minimum abscess forming dose (MAFD) 
(Jana and Mittal, 1976). each rabbit was inoculated with 0.6m1. of the 
suspension (3 MAFD) intravenously in the marginal ear vein. The 
rabbits were bled in 0 day, 7th day, 21 st day and 28th day after infection 
(0 day is the day of infection). The sera samples were stored at-20"C 
for titration of K, 1K and heterohaemagglutinins and were processed 
immediately for titration of complement activities. 

Titration for the activities of complement, conglutinin, lmmunocon-
glutinins and heterohaemagglutinins: 

For titration of haemolytic complement activity (HC) and conglu-
tinating complement activity (CC) the method described by Coombs et a/. 
(1961) were followed. For the titration of bactericidal complement 
activity (BC) the method of Mittal and Ingram (1975) was followed using 
Escherichia soli (Lilly strain) as the indicator organisms. 

Titration of K and IK were accomplished following the techniques 
of Coombs et a/. {1961) and Bienenstock and Bloch (1966). 

The presence of heterohaemagglutinins against the erythrocytes of 
buffalo®s, hill bull, sheep, goat, horse, mule, rabbit and guinea pig 
were estimated as per the techniques followed by Bhatnagar et a/. 
(1988). 

Results 

Fluctuations in the levels of complement activities, K and IK as 
well as heterohaemagglutinins in tha sera of rabbits infected with 3MAFD 
of C. pseudotubercu/osi s are presented i n table. 

The HC level increased steadily from the 7th day post-infection as 
compared to the uninoculated control and a peak level was obtained on 
the 28th day post infection (i. e. the last sample studied). The rise was 
marginally significant on days 21 and 28 post infection (P <0.05). 
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The level of CC also showed a similar upward trend upto 21st day 
post-infection. By 21st day post infection, there was, however, a sudden 
fall in the level of CC. The fall in CC on days 21 -and 28 post-infection 
was found to be marginally significant (P X0.05). 

The level of BC showed ~an upward trend from 21st day post-
infection and reached the maximum by 28th days. In the control animals 
also a smal I rise in BC level cou Id be noticed by the 28th day. The differ-
ences were however, insignificant (P <0.05). 

No conglutinin could be detected in the sera of rabbits either 
before or after infection with C. pseudotuberculosis. Immunoconglutinin 
did develop though to very low levels in the sera of rabbits infected with 
C. pseudotubercu/osis, and the level showed a progressive rise during 
the period of study. The rise was, however, statistically not significant 
(P <0 05) . 

No heterohaemagglutinin could be detected against erythrocytes of 
different species used, either in the sera of apparently healthy rabbits 
(Controls) or in the sera of rabbits infected with C. pseudotubercu/osis: 

Discussion 

No record is available on the serum complement activities in rabbits 
due to infection with C. pseudotuberculosis. Therefore this experiment 
was carried out with a view to study the changes in the levels of non-
specific serum factor in chronic infection. As per the data shown in 
the table the average level of HC and BC rises moderately during the post-
infection period whereas the level of CC though rises initially registered a 
fall by 21 st day post-infection. The control animals presented only slight 
changes which could be expected in any assay for biological factors. The 
organisms localise in certain lymphoid organs and so could stimulate the 
production of complement proteins by certain cells. 

I K production is evident, though weak at 7th day post-infection 
with a gradual rise thereafter. The present observations are in agreement 
with those of Ingram (1965) who reported mild IK production in chronic 
bacterial infection. 

No activity of heterohaemagglutinins against the erythrocytes of 
all the species used could be noticed. This indicates the absence of 
epiptopic relationship between the erythrocytes of different species used 
and thie organisms viz. C, pseudotubercu/osis used for infection. 
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Table- 1 

Fluctuations in the levels of complement, conglutinin, 
immunoconglutinin and heterohaemagglutinin in rabbits in 
response to Corynebacterium pseudotuberculosis infection 

Days post infection 
Activity Infected 
of sera or control 0 7 21 28 

Haemolytic I 16.671 23.331 28.00~1~~ 60.00~11~ 

Complement C 20.001 20.00<~ 20.001 40.00~~ 

Conglutinating ( 8.331 13.33-1 14.001'' 5.00«1 

Complement C 10.001 10.001 20.001 10.001 

Bacterical I 8.331 8.331- 16.001 25.001 

Complement C 10.001 7.501 10.00ti 20.001 

conglutinin I 0 0 0 0 

C 0 0 0 0 

Immuno- I 0 1.671 2.011 2.5 

conglutinin C 0 0~1 01 0.1 

Heterohae- I 0 0 0 0 

magglutinins C 0 ~ 0 0 0 

0 = <5 

1=Infected (6 animals) 

C=Control (6 animals) 

Figures represent arithmetic mean of the values observed at each time 
point. 

Figures with different superscripts indicate significant difference. 

Summary 

The levels of complement activities, K; II< and heterohaemagglu-
tinins in the sera of rabbits infected with 3 MAFD of C. pseudotuberculosis 
was studied. 

Levels of HC, BC and IK showed a gradual rise in the sera of rabbits 
during the post infection periods. Levels of CC showed a mild rise 
followed by a fal! on 21st and 28th day post-infection. 

No congultinin or heterohaemagglutinins against erythrocytes of 
different species of animals, could be detected in the sera of rabbits either
before or after infection with C. pseudotuberculosis. 
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