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PRODUCTION AND STANDARDIZATION OF TWO TYPES 
OF CLOSTRIDIAL VACCINES FOR SHEEP AND CATTLE 

MOOSAWI, M. 

SUMMARY 

Introduction 

Two types of Clostridial vaccines, one consisting of Cl.per
fringens Vypes, B,C,D and Cl.oedematiens, the other comprising 
CI.chauvoei were prepared and tested in labbits and sheep. The 
method of preparation, concentration and 5tandardization of 
the vaccines are described. Both vaccines developed high antibody 
titre in injected animais according to t!,e British Veterinary 
Pharrnacopoeia and field reports. 

The c10stridial infections among sheep, goats and caule have 
been diagnosed since 1936 in Iran. Lamb dysentery, haemorrhagic 
enteritis of sheep and goats, enterotoxemia of lambs and adult sheep, 
black disease of sheep and blackleg of cattle have been encountered 
and the causative agents isolated from infected animaIs from dif-
(erent parts of Iran ( 1 ) . 

Clostridial infections have caused economic los ses each year among 
jomestic animaIs in this country. 

The object of this study was to prepare and test an experimental 
batch of highly immunogenic combined vaccine against c10stridial in
fections of sheep and cattle in Iran. 

Materials and Methods 

Two types of vaccines were prepared. 
1- A polyvalent vaccine against enterotoxemia and necrotic 

hepatitis of sheep and goats. 
II - A bovine blackleg vaccine. 
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Preparation of the media 

The following culture media were prepared for the production of 
c10stridial vaccines with sorne modification according to the formula 
descri~ed by Katic et al. (2) 

1- Cl. perfringens type B 

Peptone (Biokar type II *) .................. 3 % 
Glucose .......................................... 10/0 
Trace elements .............................. 0.50/0 
Vitamins ....................................... 0.20/0 
pH-7.6 

II - Cl. perfringens type C 

Peptone (Biokar type II) ..................... 4% 
Glucose .............. .,........................... 10/0 
Trace elements .............................. 0.5% 
Vitamins ....................................... 0.20/0 
pH-7.6 

111- Cl. perfringens type D 

Peptone (Biokar type II) ..................... 3% 
Dextrine . . . . . .. . . . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . 1010 
Trace elements .............................. 0.5°10 
Vitamins ....................................... 0.20/0 
pH-8.2 

IV - Cl. oedematiens 

Peptone (Biokar type II) ..................... 4% 
Maltose .......................................... 20/0 
pH-7.6 

V - Cl. chauvoei 

Peptone (Biokar type II) ..................... 4% 
Glucose .......................................... 20/0 
pH-7.5 

The peptones were dissolved in distilled water and distributed 
into 10 litre botdes (8 litre per boule). The boules were autoc1aved 
at 110 0 e for 40 min. The solutions of trace elements, vitamins, 
glucose, dextrine and maltose were prepared separately and sterilized 
by filtration and then added to sterilized bonles (3) 
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Preparation of vaccines 

Strains: The highly toxigenic strains of Cl.perfringens types B,C,D 
and C1.oedematiens type Band also pathogenic strains of Cl.chauvoei 
were used for the preparation of vaccines. 

Seed culture. The strains were maintained in freeze dried state 
and each organism was inoculated into a tube of fresh liver medium 
as seed culture. It was controlled for purity hy subculturing in broth 
and slope agar medium. Then after an active growth, it was subcul
tured in 200 ml of the liver medium. The botdes containing 8 litres 
of liver medium were inoculated with 1 % of the starter and were then 
incubated at 37°C. The optimum times required for maximum pro
duction of each toxin were as follow: 

(a) C1.perfringens type Band C: 18 hours 
(b) Cl.perfringens type D: After 18 hours of incubation, the 

samples were removed for the deterrnination of minimum lethal dose 
of toxin (filtra te) in mice and then the culture was treated with 0.005 
grams per cent of trypsin and incubated for another 2 hours (4). 

(c) Cl.septicum and Cl.chauvoei: 48 hours. 
( d) Cl.oedematiens: 3 days. 
The samples were removed from each boule and deterrnination 

of minimum lethal dose of toxin (filtrate) in mice was done in case 
of Cl.perfringens and Cl.oedematiens. Smears were taken to check 
growth and contamination. The cultures were checked for purity by 
subculturing in broth and also slope agar media. Toxigenic test was 
done by injecting 0.5 ml of the culture from each strain into two 
mice subcutaneously, and the result was observed for 24 hours. But 
in case of Cl.chauvoei, pathogenicity test \-vas done by injecting 0.5 
ml of the culture into two mice subcutaneously, and 2.5 ml into a 
guinea-pig intramuscularly (300-400grams). 

Formolizing. Before formolizing, the pH of the cultures were 
adjusted to 7.0 by adding 10% NaOH solution and the botdes were 
shaken well, 40% commercial formaldehyde was first diluted with 
equal volume of distilled water and it was then added to the conta
iners to a final concentration of 0.5%. The addition was performed 
gradually and the containers were shaken constantly to bring about a 
homogeneous mixture. The formolized cultures were left in incubator 
to be detoxified and transformed to anaculture-toxoid as follow: 

(a) Cl.perfringens types B and D, CLsepticum and Cl.chauvoei 
for 3 days. . 

(b) Cl.perfringens type C for 7-14 days. 
e c) Cl.oedematiens type B for 4 days. 
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Test for detoxification. The botdes were taken out from incubator 
and samples were taken from each bottle; 0.5 ml. of which was injected 
subcutaneously into two mice and the result was observed for 3 days. 

The mice should remain alive during this time, and if any died, the 
boule was either returned to incubator for more days or the test was 
repeated as room temperature detoxification still continued. 

AlI injected mice were alive in this test, under our experimental 
conditions. 

Addition of adjuvant. Addition of adjuvant was done after com
pleting anaculture test. Twenty four hours before adding the adjuvant, 
aIl the vaccine bottles, together with the bottle of aluminium hydroxide 
were put in incubator for 24 hours. Then the pH of each vaccine was 
adjusted to 6.0 by IN HCL. 15% of aluminium hydroxide was added 
slowly to each bottle while it was being ,,,haken, until the required 
amount was totalIy introduced. The contents were once again mixed 
thoroughly, after which the containers were returned to the incubator 
for a period of 4 hours. 

After 4 hours, the botdes were shaken again and were kept in 
refrigerator until the other preparations also went through the same 
stage. 

Concentration of vaccine. The botdes wcre taken out from refri
gerator very carefully and the supernatees \Vere syphoned off and 
discarded Wlder sterile condition e approximately two litres each). 
The remaining vaccine e approximate1y 7 litres) in the bottles were 
filled upto 10 litres by the same type of vaccine and they were kept 
at refrigerator +4°C. 

For blending of a polyvalent enterotoxcmia and black disease 
vaccine, types of the prepared vaccines were mixed with the propor
tion of 35% of Cl.perfringens types Band C and 40%of Cl.pertringens 
type D and 25% of Cl.oedematiens. The dose of vaccine is 3 ml per 
animal. 

II - Quality control of vaccines 

1- Safety test. Four susceptible healthy sheep were selected for 
the safety test of each type of vaccine. Each group of two sheep were 
injected subcutaneously with 5 ml. and 10 ml. of the combined clostri
dial and blackleg vaccines. 

II- i)otency test. 

e a) Enterotoxemeia and black disease vaccine - The immuno
gC!lic potency of Cl. perfringens types B, C and D and Cl. oedematiens 
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combined vaccine was determined according to the British Veterinary 
codex (5). A group of twelve rabbits, three to six months old, were 
injected subcutaneously with 3 ml. of vaccine. Four weeks la ter, a 
second injection of the sa me dose was given. Fourteen days after the 
second injection, the rabbits were bled, sera were separated from the 
collected blood and one ml. of each serum was taken and pooled. The 
units of antitoxin present in the pooled serum were estimated by 
titration in Swiss white mice 18-20 grams. 

(b) Blackleg vaccine - Twelve guinepigs were injected subcutane
ously with 3 ml. of the vaccine. Three weeks later, a second injection 
of the same dose was given. Ten days after the second injection, the 
guinea pigs were challenged with 1 ml. of the 24 hour-culture of 
Cl. chauvoei. For control, two guinea pigs were injected subcutaneously 
with 0.25 ml. and 0.5 ml. of an active gro'Nth of 24 hr culture of 
Cl.chauvoei. 

Results and Discussion 

The results of the minimum lethal dose were 500/ml, 2,OOO/ml, 
9000/ml and 1,500/ml for Cl.perfringens type B, Cl.perfringens type 
C, Cl.perfringens type D and Cl.oedematiens respectively. 

The results of potency tests obtaincd from the above mentioned 
vaccines showed that the pooled rabbit sera contained an average of 
30 International units of beta antitoxin per ml., 5 Int. units of epsilon 
antitoxin per ml. and 7.5 Int. units of Cl. oedematiens alpha antitoxin 
per ml. The enterotoxemia and black disease combined vaccines pro
duced high level of antitoxin in vaccinated animaIs. The titre of an
titoxin after second injection in rabbits pooled sera developed high 
level of immunity of beta of Cl. perfringens and alpha antitoxin of 
Cl. oedematiens and the same level of Cl. perfringens epsilon antitoxin 
as suggested by the British Veterinary codex and recommended for 
the individual vaccine in rabbits (5) (Table 1). 

The results of potency test of blackleg vaccine on twe1ve guinea 
pigs showed that all vaccinated animais survived the challènged dose, 
but control guinea pigs died after 24 hours. The potency tèst proved 
that the prepared vaccine was quite satisfactory (5). 
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Table 1 

Titres of rabbits poolcd sera to the batch of the combiJled cIostridial 
vaccine in International Units per ml. 

Type of 
vaccine 

Clostridial 

combined 

vaccme 

Recommended 

by British 

Dose of 
vaccine 

3 ml 

.. 
mlrumum 

veto recomend-

Pharmacopoea ed dose 
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Cl. perfringens 
beta epsilon 

30 5 

10 5 

Cl. oedematiens 
aplha 

7.5 

3.5 
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