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Number of mice dead/10,72 h after injection
+8 X 107 1 5 2 2 3 3 3 1 9 9
+1,5 x 1¢/ 2 2 0 0 0 0 0 9 7
+3 X 10° 0 0 0 0 0 1 0 0 1 9 9

TABLE 6 Summary of tests that can be used to differentiate the orga-
nisms studied
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Nitrate reduction (semi-solid medium) + + | +/— +
Ornithine decarboxylase test + + | /= -
Haemagglutination test - - - +
Precipitin test - - — +
Pathogenicity to mice - - - +
Haemolysis - — + +
Growth on MacConkey’s agar - - - +
Symbols: ~ Negative reaction; + positive reaction; +/— variable
reaction
DISCUSSION

The colony morphology of young cultures could not
be used to differentiate the various organisms, but in
older cultures differences became apparent that could be
used to differentiate A. seminis and P. haemolytica. The
colonies of strains 1032A and V350 could easily be dif-
ferentiated from the other strains studied.

The actinobacilli showed occasional alpha-haemoly-
sis, while Van Tonder (1979), using the same strains,
was unable to show any haemolysis. A set pattern of
haemolysis could only be observed for strains 1032A,
V350 and P. haemolytica strains 1 and 3. Non-haemoly-
tic strains of P. haemolytica sometimes occur, and thus
haemolysis could not be used to differentiate A. seminis
and P. haemolytica.

The 2 strains of P. haemolytica were the only 2 orga-
nisms that were sometimes able to grow on MacCon-
key’s agar. Baynes & Simmons (1960) and Van Tonder
(1979) also showed that A. seminis did not grow on this
medium. Organisms that are able to grow on MacCon-
key's agar could be classified as P. haemolytica and not
as A. seminis. However, some strains of P. haemolytica
are unable to grow on MacConkey’s agar and therefore
this medium could not be used to differentiate A. seminis
and P. haemolytica, or H. ovis in all instances.

The actinobacilli and strains 1032A and V350 were able
to ferment the 4 carbohydrates which were studied in a
relatively short time (4 days), when a suitable medium
and optimum conditions were obtained. This is contrary
to the findings of Bynes & Simmons (1960), Livingstone &
Hardy (1964) and Van Tonder (1979). It can therefore be
assumed that the group of organi studied may be able
to ferment other carbohydrates as well, using the

described media and conditions. A. actinomycetem-com-
itans was unable to ferment trehalose. The fermentation
patterns of the 4 carbohydrates studied could not be used
to differentiate A. seminis, P. haemolytica and H. ovis.

The best medium for nitrate reduction tests is the
semi-solid medium, since it gave the most reliable re-
sults of the 3 media tested. The actinobacilli were able to
reduce nitrates, but occasional negative reactions oc-
curred. Van Tonder (1979) and Worthington & Bosman
(1968) stated that nitrate reduction by A. seminis strains
was a variable characteristic and depended on the strains.
It became clear from this study that the composition of
the nitrate reduction medium played a major role when
this ability was studied. The inconclusive results ob-
tained using the solid medium illustrate the variable reac-
tions that can occur when an unsuitable medium is used.

The tube agglutination test did not show any serologi-
cal differences between the various strains. This test can-
not therefore be applied to differentiate the members of
this group of organisms. Precipitin lines were produced
only by the 2 P. haemolytica strains, and the titres of
their antisera in the haemagglutination tests were also
markedly higher than those of the other strains. These 2
serological tests could be used to differentiate the various
strains, but untypable strains of P. haemolytica are also
known to occur (Aarsleff, Biberstein, Shreeve &
Thompson, 1970).

The actinobacilli and strains 1032A and V350 were
only pathogenic to mice when approximately 10° orga-
nisms were injected, whereas the P. haemolytica strains
were highly pathogenic at a concentration of 3 X 10°
organisms.

It can be assumed that field strains may exist which
will not fit precisely the description of A. seminis, P.
haemolytica or H. ovis. An extensive comparative study
of gram-negative, pleomorphic bacteria occurring in the
genital tract of rams, using the techniques and criteria
described in this paper, is thus indicated.

ACKNOWLEDGEMENT

I should like to thank Dr C. M. Cameron of the Veteri-
nary Research Institute, Onderstepoort, both for his sup-
port in this study and his help and guidance in the writing
of this paper.

REFERENCES

AARSLEFF, A., BIBERSTEIN, E. L., SHREEVE, B. J. & THOMP-
SON, D. A., 1970. A study of untypable strains of Pasteurella
haemolytica. Journal of Comparative Pathology, 80, 493-498.

BAYNES, . D. & SIMMONS, G. C., 1960. Ovine epididymitis
caused by Actinobacillus seminis, n. sp. Australian Veterinary Jour-
nal, 36, 454-459.

CAMERON, C. M., 1966. The immunizing properties of a Staphylo-
coccus aureus variant possessing surface antigen. Onderstepoort
Journal of Veterinary Research, 33, 25-38.



A m i A A aras A AL Araa A AUANALA Y ARLRAANALT NrA K R. ASAJATEAATALI, £RA- £

CAMERON, C. M., BOTHA, WILNA F. & SMIT, B. H. J., 1976.
Antibody response to and immunity induced by Corynebacterium

pyogenes vaccine. Onderstepoort Journal of Veterinary Research,
43, 97-104.

CAMTRON, C. M., PIENAAR, LORRAINE & VERMEULEN,
A TAS. M., 1980. Lack of cross-immunity among Pasteurella
muuocida type A strains. Onderstepoort Journal of Veterinary
Research, 47, 213-219.

C. ,"ER,.G.VR‘, 1955. Studies on Pasteurella multocida. 1. A hae-
magglutination test for the identification of serological types. Ameri-
canJournal of Veterinary Research, 16, 481-484.

CRUICKSHANK, R., DUGUID, J. P., MARMOIN, B. P. &
SWAIN, R. H. A., 1975. Medical microbiology. 12th ed. Vol II.
Edinburgh, London & New York: Churchill Livingstone.

DODD, D. C. & HARTLEY W. J., 1955. A specific suppurative
epididymitis of rams. New Zealand Veterinary Journal, 3, 105-110.

EDWARDS, P. R. & EWING, W. H., 1968. Identification of the
Enterobacteriaceae. Minneapolis: Burgess Publishing Company.

EKDAHL, M. O., MONEY, D. F. L. & MARTIN, C. A., 1968.
Some aspects of epididymitis of rams in New Zealand. New Zealand
Veterinary Journal, 16, 81-82.

FINEGOLD, S. M., MARTIN, W_J. & SCOTT, E. G., 1962. Bailey
i/llld Scott’s diagnostic microbiology. 5th ed. Saint Louis: C. V.
osby.

HARRIGAN, W. F. & McCANCE, MARGARET, E., 1966. Labora-
g)ry methods in microbiology. London & New York: Academic
Tess.

B X AL T ATA A NCALA AAATA N NS ATAE L AM TAsg AA s e ¢ mas 4 me ies =

LIVINGSTONE, C. W. & HARDY, W. T., 1964. Isolation of Acti-
nobacillus seminis from ovine epididymitis. American Journal of
Veterinary Research, 25, 660-663.

PULSFORD, M. F., EASTICK, B. C., CLAPP, K. H. & ROBERTS,
R., 1967. Traumatic epididymitis of Dorset Hom and Poll Dorset
rams. Australian Veterinary Journal, 43, 99-101.

SOCIETY OF AMERICAN BACTERIOLOGISTS, 1957. Manual of
microbiological methods. New York, Toronto & London: McGraw-
Hill.

SUTHERLAND, I. W. & WILKENSON, J. F., 1971. Chemical ex-
traction methods of microbial cells. In: Methods in microbiology.
Vol. 5B. NORRIS & RIBBONS (eds). London & New York. Aca-
demic Press.

VAN TONDER, E. M. & BOLTON, T. F. W., 1968. Epididymitis in
rams caused by Actinobacillus seminis. Journal of the South African
Veterinary Medical Association, 39, 87-90.

VAN TONDER, E. M., 1979. Actinobacillus seminis infection in
sheep in the Republic of South Africa. IIl. Growth and cultural

characteristics of A. seminis. Onderstepoort Journal of Veterinary
Research, 46, 141-148.

WATT, D. A., 1966. Investigation of ovine brucellosis in Merino rams
of Western Australia. Australian Veterinary Journal, 46, 506.

WATT, D. A., BAMFORD, V. & NAIRN, M. E., 1970. Actinobacil-
lus seminis as a cause of polyarthritis and posthitis in sheep. Austra-
lian Veterinary Journal, 46, 515.

WORTHINGTON, R. W. & BOSMAN, P. P., 1968. Isolation of
Actinobacillus seminis in South Africa. Journal of the South African
Veterinary Medical Association, 39, 81-85.

Printed by and obtainable from the Government Printer, Private Bag X85, Pretoria 0001

46





