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The trade in meat and meat products continue to grow and 
adultration and,'or misrepresentation is rampant at national and interna—
tional levels. Various methods are used to differentiate muscle proteins 
of different species of animals.. Immune precipitin reactions including 
ring test (Kaplan and Buck, 1951 and Wienstock, 1953) and counter 
immunoelectrophoresis (Murakami et al. 1969) are some of the tests in 
use. For carrying out these tests, it is essential to produce monospecific 
antiserum efficiently and effectively. Various authors have reported the 
suitability of whole serum, meat extract and bone marrow extract as 
antigens and different routes of administration for the production of 
antiserum in rabbits (Proom, 1943; Weinstock, 1953; Merchant and 
Packer, 1967; Katsubi and Imaizumi 1968; Warnecke and Saffle, 1968 
and Garvey et al. 1977). The purpose of this study was to compare 
the superiority of one type of antigen over the other if at all any, and 
also the route of administration for the production of antibeef sera in 
rabbits. 

Materials and Methods 
Thirty six adult rabbits weighing between 1.3 and 1.6 kg. 

maintained on standard ration were used for the experiment. They were 
divided into A, B, C, D, E and F groups having six numbers in each 
batch. Serum, saline meat extract and saline bone marrow extract from 
cattle were used as antigens. 

Preparation of antigens: 

(i) Five ml of saline was added to 3 ml of serum and this was 
used as serum antigen. 

(ii) Sixty grams of lean meat was minced with 100 ml of saline 
and kept under refrigeration over night. After stirring vigorously it 
was filtered through two layers of musl in cloth. Filtrate was centrifuged 
for five minutes at 3000 rpm. The supernatant fluid was used as mea 
extract antigen. 

(iii) Bone marrow extract was prepared in the same way as meat 
extract. 
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Aseptic precautions were taken throughout fior preparation, preser-
vation and administration of antigens. Tf~e protein content of each type 
of antigen was estimated by Kajaldal method (A. 0. A. C., 1965). 
Antigens were injected intramusculariy (I;'M} and intraperitoneally (I,,'p) 
as shown in table I. 

Test bleeding of rabbits was done at five days interval from the 
10th day of first injection. Standard gel diffusion test in Petridishes was 
done to detect the presence of antibodies in the rabbit's sera against 
beef extract antigen. The appearance of a band of precipitate between 
the antigen and serum within 18 hours at refrigeration temperature was 
considered as a positive reaction and presence of antibody in the sera. 

Results and Discussion 

Number of animals showing the earliest appearance of antibody 
from the date of first injection is given in table I I. 

One rabbit produced antibodies as early as on 10th day and 
three as late as 30th day. This variation may be due to individual 
variation in rabbits. However, al l rabbits have responded positively to 
the treatment. There are reports that a few rabbits among a group faits 
to produce sufficient detectable antibodies even after repeated injections 
(Katsubi and Imaizumi, 1968 and Somase{<I~aran, 1983). According 
to Evans (1957) rabbits are the best laboratory animals for antisera 
production. They have the ability to respond to a variety of antigens 
and can produce relatively large volume of antiserum (Crowle, 1973). 
Certain strains of Newzealand and Dutch breeds of rabbits are said to 
be better for raising antisera (Garvey et al. 1977). But the present 
study revealed that the local breeds are also equally efficient. 

For the production of antisera; choice of the experimental animal, 
type of antigen, route of administration, dose and schedule of injection 
are all important (Proom, 1943; Ginsberg, 1948, Warnecke and Saffle, 
1968 and Willis, 1975). 

Serum as antigen was successful in el iciting antibody response in 
all rabbits by the 15th day. With meat extract and hone marrow extract 
as antigens, it took more than 25 days to get a positive response in all 
the six rabbits. From the result it seems that serum is a better antlgen.
Katsubi and Imaizumi (1968) has reported that antigenicity of serum was 
superior to meat extract which is in agreement with the present findings. 
They recommended inactivated serum, as a good antigen; to produce 
high titered antiserum in rabbits. Warnecke and Saffle (1968) have also 
observed a strong initial response with injection of serum and this could 
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Table I 

Schedule of administration of antigens 

Anti— 
gen 

Poute of 
No. of admini- 

Group rabbits stration 

Vo!. of 

First 
inje— 
ction 
(ml) 

antigen 

Subse- 
quent 
injection 
(ml) 

Protein 

content 
in an— 
tigen 
mglml 

Interval 
between 
injection 
(days) 

Serum A G ISM 3 5 25 4 

B 6 I ;' P 3 5 25 4~ 

Meat ~ C 6 I 'M 3 5 22 4 
Extract 

D 6 I , P 3 5 22 4 
E3one 
marro~,w 
extract 

E 6 I; M 3 5 2 4 

F 6 I/P 3 5 2 4 

Table II 

Time interval for production of detectable level of antibody in the serum 
of rabbits 

No. of days after 

the first injection 

Group of animals 

A B C D E F 

10 1 0 0 0 0 0 
15 5 6 3 3 0 0 
20 0 2 1 5 6 
25 — — 1 — —
30 — — -- 2 1 — 

Total 6 6 6 6 6 

be used to take advantage of initial and secondary antibody response. 
According to them, injection of serum would result in formation of 
antibodies which lasted over an extended period of time. Merchant and 
Packer (1967) have reported that saline extract of meat was a better 
antigen for producing antisera. 

According to Warnecke and Saffle (1968) rabbits which were given 
repeated IjP injection with 2 ml of sal ine meat extract containing 
10-15 mg/ml protein failed to produce antiserum capable of reacting 
with homologus antigen. When rabbits are injected with r~nore than 10mg 
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or with less than one microgram of protein, over or under immunisation 
may take place with resultant failure to produce the desired precipitins 
(Crowle 1973). The minimum total protein content of the antigen 
administered during the present study was 75 mg for serum and 66 mg 
for meat extract, still all the rabbits could produce antibody capable of 
reacting with I~omologus antigen. 

Considering the route of administration, it is seen that all rabbits 
in group A responded to I; M and group B to I; P route by 15th day. 
Group D which was subjected to I;'P infection, it took more than 25 days 
for two rabbits to develop antibodies. For F group under I/'M route of 
injection more than 25 days had elapsed for all rabbits to develop anti-
bodies. Again these variations and differences can be attributed to 
interaction factors in rabbits. But taking into consideration of the reduced 
risk and course of administration I/M route is preferable as it is equally 
efficient in antibody production. According to Proom (1943), intravenous 
or intraperitoneal adminstration of antigen, often resulted in the production 
of low potency antisera which are nonspecific. I n addition, rabbits did 
not tolerate well the entire course of injection. He advocated I; M route for 
the production of high titered antisera. Temagi (1954) reported I/M 
route, as the method of choice for administration. Ginsberg (1948) 
prefered IMP route for antisera production. 

From the results reported here, it was concluded that a) Serum is the 
choice antigen due to its higher antigenicity, lesser time and labour 
involved in its preparation and it is more safe to rabbits since asepsis can 
be maintained more easily and effectively. b) I,/M route is preferrd due 
to its safety and simplicity and c} rabbits are good animal for production 
of antibeef sera. 

Summary 

For production of antibeef sera in rabbits, beef serum was found 
to be a better antigen than meat extract and bone marrow extract. Intra-
muscular route of administration was better than intraperitoneal due to its 
safety and simplicity. Rabbits are good for production of antibeef sera 
in the laboratory. 
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