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ANTHRAN spore vaccines have been used 1n South Africa for the past
seventeen yvears with, on the whole, very satisfactory results.  In
the course of time the original methe of preparing ¢ vaccine
have been somewhat modified. and we think the publishing of the
modifications recently introduced may interest other workers in this

field.

Viljoen, Curson and Fourie (1925), whose aper was concerned
with the period 1922-1925, discussed the preparation and use of
anthrax vaceine m great detail. A brief summary of their method of
preparing vaccine is given helow.

An attenuated  strain (the  well-known oshofl = an)  was
grown on nutrient agar in Woodhead flasks until sport i was

well advanced.  This took about a week. The flasks were 1eft at
room temperature for another week, and the growth then wa  ed
oft with saline. Twice the amount, by weight, of ¢lveerine wos then
added 1o the pooled suspensions from a number of Woodhead ks,
This concentrated suspension was tested as follows:

rabbit received 001 c.c. subcutaneously.
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The rabbits were expected to live and the guinea-pigs to die.
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PREPARATION OF ANTITRAX SPORE VACCINES.

Thereafter sheep and goats were inoculated as follows: —

2 sheep each received 20°0  c.c. of the concentrated suspension,
subcutaneously.

2, ’s - 0-1 o .
2, . 's 0-02 " o
2, 'y . 0-01 v o
2 ., . ) 0-005 o .
1 goat . 10-0 . '
1, - 0-1 o .
b, - 0-02 .

T, . (01 . "
I B . 0005 . .

All these animals were expected (o swrvive, including the sheep
and goats which got 20-0 and 10-0 c.c. Three weeks later all these
aninials  were inoculated with 1.000 M.IL.D. « a virulent spore
suspension, to test their imniunity.  The bateh was considered good
if all the animals survived, average it one or two died, and poor if
more died.  Poor batches were usually discarded.

Good vaceines caused a temperalure reaction in 90 per cent. of
the animals tested.  The subsequent test with virulent spores,
however, rarely caused any reaction.  Good hatches, that 1s those of
which 0-005 c.e. of the undiluted vaccine protected sheep, were
diluted 1:200 for issue; average batches 1:100, and poor batehes,
where 0-01 c.e. had failed to protect, were discarded.

We examined the protocols of the hatches passed and issued at
this time and extracted the tollowing additional information.

The 01 to 0-001 ¢.c. amounts of the undiluted vaceine killed
guinea-pigs 1n 24 to 72 hours.

The vaceine oceasionally killed rabbits and goats, but was used
1t 1t did not kill rabbits when retested.

Summarizing these statements we find that the vacceine was
expected to e avirulent for sheep. almost avirulent for goats and
rabbits, and very virulent for guinea-pigs. At this time two
million doses were issued per veur and very few complaints received.
As the demand for vaceine »creased complaimts were made about
severe reacltions and deaths fo owing inoculation. A possible reason
for this was that the popularity of the vaceine and the propaganda
conducted by the Veterinary Department resulted in many farmers
moculating against anthrax even where the disease was not an
imminent danger. Where anthrax was o serious menace, occasional
severe reaclions and deaths were disregarded:; but sequelae to
inoculation were not regarded with equanimity in areas where the
danger from the nutural disease was slight. Tt is possible therefore
that the increasing volume of complaints had more to do with the
changing nature of the inoculation than with any considerable change
in the vaceine.
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PREPARATION OF ANTIIRAX SPORE VACCINES.

Nevertheless, spore suspensions prepared from any of these strains
remain remarkably stable at the level of virulence of the culture
from which the spores arose. Thus, within limits, vaccines of different
potencies can be prepared.

Characteristics of Vaccine Strains.

These must grow luxuriantly on nutrvient agar. The edges of
the growth should be slighily rough, and the surface glistening and
shining, thus indicating the presence of many capsulated bacilli.
Here our requirements differ radically from those of the earlier
workers at Onderstepoort, who wanted growths containing as few
sapsulated bacilli as possible.  Coles contended that the capsulated
bacilli were responsible for severe reactions and in this he was
probably correct; for it has been shown, Bail (1915), Schaefer
(1936), Stamatin (1934), Sterne (1937), that the virulent phase of
anthrax is capsulated. Nevertheless since virulence for guinea-pigs
was, and 1s, a criterion used in assessing the value of a vaceine,
there must be organisms in the capsulated phase in all the vaccines.
The earlier workers, by reducing the number of mucoid bacilli, but
retaining the virulence standard for guinea-pigs, were obviously
using a culture containing relatively few, but rather virulent
bacilli in the capsulated phase. It appears that such vaccines, 1if
used on beasts more sensitive than ordinary, sometimes produced
very marked reactions and occasional deaths. For this reason we,
while retaining approximately the same virulence standard for
guinea-pigs, attain this by using cultures with large numbers of
capsulated bacilli which are, mnecessarily, more attenuated than
formerly. This 1is, technically, an easier standard to maintain,
seeing that attenuated strains tend naturally to a mucoid habit of
growth,

Culture of Vaccine Strains.

Medium.—We have reverted to using nuirient agar containing
peptone. The composition 1s as follows:—Mert 500 grm., peptone
(Merck’s) 10 grm., sodium chloride 5 grm., di-sc  um-hydrogen phos-
phate (Na,HPO,) 2 grm., agar-agar 25 grm., water 1,000 c.c. The
pH 1s adjusted to 7-4. Tixhaustive tests showed that the omission of
peptone did not favour sporulation, but merely slowed down the rate
of growth and lessened the amount of culture ultimately harvested.
Good sporulation appeared to be associated rather with a vigorous
than with a retarded growth. Kach batch of medium is tested for
its ability to support a vigorous growth of the vaccine strain, before
being used.

Inoculation.—A twenty-four-hour Mason’s tube (Mason 1933)
culture of the vaccine strain is scraped off into 500 ¢.c. nutrient broth.
This fairly dense suspension is used, immediately, to inoculate about
50 Woodhead flasks, of one litre capacity, each containing 250 c.c.
nutrient agar. Formerly, a twenty-four-hour broth culture was used
as the inoculum, but this technique was discarded owing to the
tendency of a liguid medium to select unwanted dissociants.
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PREPARATION OF ANTIIRAX SPORE VACCINES,

immunizing power between the 0-1 and 0-01 c.c. level; the latter
being the level at which the vaccine is issued. We believe the main
reason for this more even protection to be the increased effective
dosage, which has been brought about as follows: —
(1) The presence of large numbers of capsulated bacilli.
(2) The increase in harvests brought about by using peptone
in the medium.

The concentration of the vaccine is, relatively, still higher,
because we now dilute 1:25 to 1:100 as compared with 1:100 to
1:500 in former years. A point not brought out in Table IT is that
there was little variability between batches after 1936,

Freld tests.

(1) 500 doses, at double strength, are injected into cattle in
the field.

(2) If there are no, or very slight, reactions to the preliminary
test, a further 10,000 doses are issued in small lots to
different areas.

(3) If no complaints are received, the routine issue of the
batch may be commenced.

The yearly issue of vaceine is now six million doses. Kach batch
containg about a million, and twelve to fifteen such lots ave prepared
during the year. More batches are actually started, but get discarded
at different stages of manufacture. IFrom the twelve to fifteen
successful batches a final selection 1s made, mainly on field tests and
reports.

If at any time adverse reports about a batch are received from
different localities, the issue of that batch is suspended. Experience
has shown 1t wiser to assume that most untoward results are caused
by the vaccine, than to blame the farmer, the needles, the condition
of the cattle, the hot weather, the cold weather, the drought, the rain
or the depression. Wae have stressed the statement that the reports
should come frowm different areas. This avoids confusion with post-
inoculation accidents consequent on infections, such as those caused
by Cl. chauvoei or Cl. septicum.

DiscussionN.

Comparison  of field and laboratory results—It must be
emphasized that laboratory results give ounly a general indication of
the way a vaccine will behave in the field, and that there is no sub-
stitute for the large scale testing of new batches, or of new types of
vaccine. Patently dangerous methods of immunization have some-
times been advocated through workers not appreciating the wide
gulf between the stabled and the free-ranging animal. For example,
in the routine tests of the last two years 50 goats have each been
inoculated with 10-0 c.c. of undiluted cattle vaccine. Not one has
died. If, however, such vaccines were to be used for goats under
field conditions, a heavy mortality (20-70 per cent.) would occur with
the inoculation of even small amounts of vaccine. Every now and
then this point is forcibly brought home to us, when people accidently
use cattle or sheep vaccine for goats; the results are wusually
catastrophic,
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