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THE ISOLATION AND iDENTIFICATION OF FURTHER ANTIGEN!IC
TYPES OF AFRICAN HORSESICKNESS VIRUS

P. G. HOWELL, Veterinary Research institute, Onderstepoort

The significance ol the antigenic plurality of strains of African horsesickness
virus was first realised by Theiler (1908, 1915, 1921).  In numerous experiments
over & number of years. he showed that the immunity in horses and mules after
challenge hy homologous strains was solid. but when heterologous strains were used
a percentage of animals contracted the discase in varying degrees of severity. The
extension of this work was seriously handicapped by the cconomic implications of
using large numbers ol experimental animals. with the result that for many years
only two strains of virus were used lor prophylactic immunisation.

No further progress was made in the cvaluation of naturally occurring strains
until the virus of African horsesickness was adaptled to propagation in adult white
mice (Nieschulz, 1932, 1933: Alexandcr, 1933).  Alexander (1935) developed an
intracerebral protection test in this host which proved to be an accurate, economical
and practical means of differentiating the antigenic types of the virus, The earlier
studies made use of convalescent or hyperiinmune horse sera. but the frequent
presence of heterologous antibody made the interpretation of experimental results
difficult. Mclntosh (1958) overcame this problem by using hyperimmune sera
produced in the insusceptible rabbit and in a study of 84 strains of virus. established
the existence of seven distinet immunological types.

MATERIALS AND METHODS

Virus strainy

During the course of successive horsesickness seasons, nUMCrous specimens
are reccived by the Onderstepoort iaboratory from equines. showing symptoms of
horsesickness.  [n addition, countries in the Middle East and south-western Asia
atlected by the recenl epizootic of horsesickness, forwarded specimens for confir-
mation of the diagnosis and typing of the virus. These specimens consisted of
blood collected at the height of the febrile reaction into a preservative of either
equal parls ol Edinglon’s oxalate-carbolic-glycerine diluent { Theiler. 1930) or heparin
in a concentration of 10 units per ml.  Alternatively splecn was collected from fatal
cases post-mortem and submitted in 50 per cent bulfered-glycerine.
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ISOLATION AND IDENTIFICATION OF TYPLES OF HORSFESICKNLES VIRUS

Atisera

Type specific hyperimmune sera were preparcd by @ lechnique cssentiaily similar
to that used by Mclntosh (1958).  The strains of virus used as antigens were, with
one exception, those in current uwse for the production of polyvalent vaceine. The
exception was virus strain 47 38 of Group 4 which replaced the poorly antigenic
strain VRY but which nevertheless. as tar as can be determined by current methods.
is immunelogically identical with the orignal type strain.

Familics of 3 to 4 day old suckling mice were infected intracercbrally with
a 12 1000 dilution of antigen,  After three days incubation. when the majority were
in exrremis, they were Rilled with ether and the brain tissue harvested.  Five brains
were pooled in a screw-capped bottle. seuled and stored ar 20 C. Sufficient
aliquots were prepared for the immunisation of not less than two rabhits, Sus-
pensions of 10 per cent mouse brain were prepared in M, phosphate butler from
the froren material.  Atter centrifugation at 2,000 rpm fur 30 minutes in an angle
centrifuge. cach rabbit received an initial injection of 2-5 ml of antigen intraperi-
tonecally, foliowed by 10 intravenous injections at 4 to 3 day intervals.  Rabhits
immunised by this method were bled 10 days after the last injection.  The scra
without preservative were stored 1t 20 C.

Specitic antisera to the recently isoluted virus strains were prepared in younyg
adult puinea-pigs, The antigens were prepared in suckling mice as deseribed above.
The inoculation schedule differed, however. in that each guinea-pig received -0 ml
of brain emulsion intraperitoneally, followed by a second injection two weeks later.
Serum from not less than five guinca-pigs was collected 10 duys alter the sccond
mjection, pooled and stored at 20 C.

A positive contrel serum for the complement fixation test was collected from
a horse artificially infected and bled 30 days later,  This convalescent serum was
inactivated at 56 C for 30 minutes before use,

Isalation of virus

Blood specimens were diluted with cqual parts of distilled water. The preserved
tissue specimens were washed (ree from glycerine tn three changes of sterile saline.
Three to four prams of spleen were ground in a mortar with sterile alundum until
the tissue had been reduced to a pulp, a 1 per cent tissue suspension was then
prepared in phosphate butfered peptone diluent.  Cach preparation was then centri-
fuged at 2,500 rpm for 30 minutes. the supernatant fluid pipetted ofl and penicillin
(100 vnits ml) and streptomycin {2 mgm mi) added. These preparations were
hetd at 4 C hetore Further use.

Two families of suckling mice were inoculated intracerebrally with 0-03 ml eof
cach preparation and examined twice daily thereafter. Deiths recorded among
mice previously showing prostration and nervous symploms were considered specilic
and as far as possible only mice in exeremis were selected for further passage.

Passage of cach virus was contipued with a 1: 1000 dilution of brain tissue.
Infective brain tissue suspensions of the third serial passage were mixed in equal
parts with an M ., phosphate bufler containing 10 per cent lactose and 2 per cent
peptone. dispensed into ampoules. freeze dried and stored at 21 C for future
reference.

Comploment fixarion

For the purposc of rapid identification the brains of meribund suckling mice
were harvesied, pooled and macerated in saline to give a 10 per cent suspension.
This preparation was allowed to stand overnight at 4°'C and on the following
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