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S atural cases in equines commonly last from two to four days, 
during which oedematous swellings in certain regions are one of the 
most characteristic symptoms. The most COlllmOn sites for swellings 
to develop are in the region of the udder of the female or sheath of 
the male, and the ventral aspect of the abdominal floor, but they may 
be found in other regions, such as the shoulder, precl'1ual region, etc. 
rrhe initial swelling is of an inflammatory character, being hard and 
painful to the touch. In cases where the disease is undoubtedly fly
transmitted, the swelling' will be seen to develop as a small hard 
raised area covered by flies, and growing very rapidly by extension 
to the surrounding tissues. From the udder, for instance, it would 
extend backwards between the thighs, along the perineum and 
forward along the ventral aspect of the abdomen to the sternal region. 
Owing to its rapid development and, frequently, great size, the 
movements of the affected animal are often interfered with very 
markedly. For illustrations see end of this article. 

In the case of artificial infection with virulent or attenuated 
cultures the swelling starts to develop at the site of injection and 
from there it gravitates to the dependent parts of the body; it passes 
dO\vn the side of the neck, involves the region of tJle pectoral muscles, 
extends down the forelimbs or passes backwards along the ventral 
aspect of the sternum or abdomen. rrhese swellin~!'s rapidly disappear 
on recovery of the animal, but occasionally they persist for a week or 
longer. In one exceptional case, illustrated by a photograph, the 
swelling lasted for as long as six weeks. There is no doubt that, 
quite apart from the method of infection, equines are disposed to 
develop swel1ings in anthrax infection, but the results obtained £Tom 
experiments in connection with artificial infection seem to indicate 
that the site of development of the initial swellillg' marks the route 
of infection. This is confirmed hv observation in areas where the 
disease is believed to he fly trans~itted that swellings are almost 
invariably present and that they commence in those regions of the 
body which are specially favoured by the fly. In these cases the 
swelling develops in connection with the skin or subcutaneous tissues, 
whereas in cases where infection was not through the skin, the initial 
swelling appears in a lymphatic gland and from there extends to the 
surrounding tissues. 

Apart from equines, swellings are commonly met with in pIgS, 
in which the lymphatic glands and surrounding tissues are invohed. 
Rere again the site of the initial swelling in(bcates the route of 
infection. 

It is difficult to offer a satisfactory explanation for the fact tnat 
swellings are of such frequent occurrence in equines. ('yen when 
infection had apparently not taken place through the skin. As far 
a,,, :fly transmission is concerned, the horse appears to be a favourite 
host of Hippobosca; even ,vhen cattle, sheep and goats run on lh~ 
same pasture with horses, the fly ,,,,ill be found much more abuncbn t.ly 
on the horses than on any of the other species mentioned. The skin of 
sheep and goats is better protected by their thick woolly or h::tiry 
coats, the ox has a very thick hide, whereas the horse is thin-skinned 
ann some regions of its body (perineum, udder. sheath, etc.) are 
almost devoid of hair. rrhese ann other factors appear to make ji; 
relatively more attractive to the fly. 
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F.-DIAGNOSIS. 

This matter is described so fully in all modern text books ihat 
the writers do not feel called upon to refer to it in any detail. 
Reference is made to it only because of the expressed intention to 
make this report as complete as possible and because local experience 
may bring to light interesting information in some directions. 

(a) Clinical.·-In herbiyora the disease usually runs a peracute 
course, as in other parts of the world, and consequently it is 
uncommon for the veterinarian to be called upon to make a diagnosis 
on the clinical aspect alone. In these animals anthrax does not, 
however, always run a peracute course, cases having been brought to 
the notice of the writers where affected cattle lived several days, some 
actually recovering. In one such outbreak .the disease was first of all 
diagnosed post-mortem; further cases contlnued to occur and among 
the more subacute the following clinical symptoms were predomi
nant: High temperature, dullness and swelling of the prescapulai: ()l 

pl'E'cl'ural glanrls. It was possible to make a diagnosis on the clinical 
signs. this heing confirmed by bacterioligical investigation of the 
caseH that terminated fatally. In equines it is usually not difficult to 
rna.ke a diagnosis of anthrax by the clinical manifestations, and this 
is (~specially so \vhen more than one case occurs in the same lot of 
horses or on the same farm. The disease conmmonly occurs in the sub
acute form, accompanied by the appearance of characteristic 
oedematous swellings, and a well-marked fever reaction. When these 
symptoms are present in characteristic form there is no great difficult.\'" 
in arriving at a diagnosis. At any rate, in tbis country one mUfit 
always suspect anthrax in equines showing fever accompanied by 
oedematous swellings. 

(b) Blood Ea;amination..-The writers have often been able to 
demonstrate the presence of anthrax bacilli by the microscopic 
examination of smears made from the blood several hours before the 
death of the animal. Of course, there is no difficulty in making a 
diagnosis by these means after the death of the animal; in ruminants 
the blood usually SvvarmR with anthrax bacilli. while in equines one 
meets with cases· now and again where the bacilli are rare and likely 
to escape observation unless the examination is made carefully. J!'or 
staining blood smears Giemsa solution has been used with great 
success in this Laboratory for many years. With experience in the 
diagnosis of anthrax one has no nifficnlty in recognising the 
organisms. even when large numbers of putrefactive bacteria are 
present. rrhe anthrax bacilli can he distinguished by the presence of 
typical capsules, their morpholog·y and by their tendency to disinte
grate. We have frequently encountered smears in which capsulated 
organisms of the putrefactive type were present, hut anthrax hacilli 
could be distinguished from tbese hy their morphology and tendency 
to disintegrate. etc. Bv flnonting Giemsa F;olution as :1 routine 
method of staining, it is possible to arrive at a diagnosis of the large 
majority of cases; in cases where we failed to arrive at a necision, the 
adoption of other methods of F;taininQ' (including McFadyean's 
Methylene hI ue reaction) did not afford an v assistance. 

One other interesting point which iF; worth recording' is the 
occurrence of anthrax spores in smears spnt in for examination from 
the field. This usually applies to smears that had been spread too 
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thickly, and not allowed to dry before being wrapped up for despatch 
to the Laboratory; very often two smears were plnced together while 
still wet, and in this way drying was hindered or completely 
prevented. In such smears putrefactive bacteria multiply and especi
ally round the edges sporulation of anthrax bacilli takes place. In a 
few instances sn'lears have been encounteted where the anthrax bacilli 
Inultiplied, appearing in long chains (as in culture) and presenting 
spore formation in some places. 

"Vhere spore formation is present in a smear we have had no 
difficulty in isolating the anthrax strain in pure cuilture, either by 
animal inoculation or cultural examination. 

(c) Animal Irwc'lllation.-White mice and guinea-pigs are 
commonly employed for this purpose. It is a very useful method for 
establishing the existence of anthrax spores in suspected material of 
all kinds, and by its application we have often succeeded in making 
a positive diagnosis in the case of dry hides, bones, bonemeal, etc. 
The suspected material is cut or chopped into small pieces which are 
placed in a small quantity of saline contained in a large test tuhe [IUd 
pasteurized in a ,vater bath at 60° C. for one hour. By these 
means non-sporulating organisms are killed off while anthrax and 
other spores are left intact. The liquid is filtered through paper and 
1 or 2 c.c. injected into white mice and guinea-pigs. If any anthrax 

'spores are present at all the white mice will be killed off rapidly. 
Small animal inoculation is, of course, employed in many other 
directions, for instance, in confirming a diagnosis made hy cultural 
examination, 

(d) Cultural Exarnination.-The different methods of cultivation 
that may be employed for the isolation of anthrax bacilli are so well 
known that there is no need to repeat them here. Cultural methods 
are very useful in making a diagnosis of the disease in either live or 
recently dead animals in which the organisms are not present in the 
blood in snfficiently large numbers to permit of their detection by the 
ordinary smear examination. Such cases are fairly frequently met 
with in animals that have succumbed to attenuated (vaccine) strains, 
of anthrax; cultures are made from material taken from the spleen 
and usually there is no difficulty in ohtaining the organisms in pure 
culture. 

In anthrax swellings the causal organisms also occur in only 
small numbers and here cultural method often give the desired 
results. 

(e) Precipitin Test.-With the methods of diagnosis already 
enumerated it was usually possible to arrive at a correct decision, ~o 
that we rarely had occasion to fall back on AscoE's precipitin reac
tion. 

G ,-CONTROL AND ERADICATION. 

Under this chapter it is proposed to deal with (a) legislative 
measures taken to cope with the anthrax menace. and (b) protective 
vaccination giving details with regard to all aspects of this important 
problem. The chapter will necessarily he long, but for convenience 
the subject matter is discussed under the following headings:-

1. Introduction. 
II, Legislation. 
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III. Protective Inoculation. 
(1) Introduction. 
(2) Historical Survev. 
(3) Spore Vaccine. v 

(4) Selection of Strains. 
(5) Preparation. 
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(6) Immunity. 
(7) Vaccination in Practice. 

I.-Introduction. 
Anthrax can be eradicated from any locality only if all sources 

or infection can be removed and the introduction of any further 
infection prevented. In practjce it is rarely possible to remove 
all sources of infection, for the simple reason that they are not often 
known with any degree of certainty. Where this can be 
done, for instance when the infection has been introdueed through 
the medium of foodstuffs, no further difficulty is experienced. In the 
large majority of cases, however, the problem is a much more difficult 
one, e.g., it is not known how the infection was introduced, to what 
extent it exists on the farm and-what is still more important-how 
long it is likely to presist. ThiB hrings us to the greatest lack of 
our knowledge eoncerning this disease, namely, in connection with 
the biolog'y of the organism outside the body, under natural field' 
conditions. In spite of this laek of knowledge, the disease can be 
kept under control by paying attention to the following points ~-

(1) By rendering all susceptible animals on the farm insuscep
tible to the disease and keeping them in this insusceptible 
condition so long as they are exposed to infection. 'fl1is 
can be done by annual inoculation with a reliable 
an thrax vaccine. 

(2) By avoiding in every possible way further illiect:i.oll of 
the farm. The greatest and most dangerous source of 
infection is the infected carcase, and if its destructiol) is 
carefully attended to, a good deal of progress towards the 
eradication of the disease has been made, because it is 
reasonable to assume that the original infection will not 
persist indefinitely. Infection from outside sources may 
be brought on to the farm by means of infected animals or 
animal products and this has, of course, to be guarded 
against. All the steps enumerated in the next section are 
governed by regulations undel' the Stock Diseases Act, 
hut it is clear that they cannot be carried out properly 
unless there is the closest co-operation between the t-itock
owners and government officials concerned with the control 
of the disease. 

II.-Leg1:slation. 
It is considered advisable at this stage to give a short summary 

of the Union Government regulations under which the control of 
anthrax is carried out. 

It may be mentioned that prior to Union in 1910, no very adive 
steps were taken against the disease. Anthrax was placed on the list 
of scheduled diseases in the Orange Free State as long ago as 1891, 
but j.n other parts of the Union it does not appear to :lave heen 
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definitely scheduled until the time of Union. In the Transvaal, 
government regulations for the suppression of anthrax were drawn 
up as long ago as 1903. There is no need to go into this q uedtion any 
further, excepting perhaps to point out that no active measures were 
taken by the different states simply because the disease did llot appear 
b be sufficiently serious and because they had other, more serious, 
problems to deal with. 

The present regulations governing the control of anthrax: are all 
based on the provisions of Stock Diseases Act No. 14 of 1911, und may 
be explained briefly, as follows:-

There are virtually three sets of regulations, differing in their 
stringency and framed in such a way as to allow the proper ('olJtlol 
(>f ~Hlthrax under different conditions; they are:-

(a) Regulations applicable all over the Union. 
(b ) Regulations a pplica ble in proclaimed anthrax areas. 
(c) Regulations applicable on the Witwatersrand. 

(a) The Union regulations contain the following provisions:-
(1) Compulsory notification to the nearest police officer, magis

trate, Government veterinary officer, etc. Owing to the 
difficulty encountered by the farmer in diagnosing the 
disease, this measure is not generally enforced, excepting 
in areas that have been proclaimed infected areas. 

(2) No person other than a Government veterinary .)mcer is 
allowed to dissect an anthrax carcase. For the :;:mrpuse of 
obtaining material for diagnosis, the owner is ullownd to 
take a blood smear from the ear, while an officer of the 
Department or a police officer may cut off a piene of .3kin. 
Usually this refers to dried hides or skins that had been 
removed from suspected cases. 

(3) The owner must dispose of the car case by burning or 
proper burial, the burial ground being fenced off. 

(4) Infected animals have to be isolated and quarantin.~ of in
contacts is usually enforced for fourteen days aiter the 
last death or proper vaccination. 

(5) Exhuming of buried carcases or removal of portions of 
such carcase is strictly prohibited, excepting by th0 
authority of the Government veterinary officer. 

(6) Disinfection of persons who have been in contact with 
infected animals, or of stables, bedding, excret'l, etc., is 
demanded. 

(7) The owner has to allow in-contact animals to be vaccinated 
at the discretion of the Principal Veterinary llfficer. 
Vaccine for this purpose is issued free of charge. 

(8) Ox or equine tram;port is not allowed along' infected routes. 
unless these animals had been inoculated against anthrax 
within the preceding twelve months. 'rhe perSOll in 
charge of such animals has to carry, and pt'Odllee on 
demand, a certificate showing that such vaccination l,nd 
been performed. 

(9) Any case of sickness or death occurring in stock travelling 
on a public road has to be reported to the authorities as 
well as to the owner of the land. In the event of death 
or destruction of the animal, the owner or person in charge 
bas to attend to the proper (ljsposal of the ('arcase. 
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(b) In proclaimed anthrax infected areas the following addi
tional regulations apply:-

(1) All sudden deaths of stock, excepting as a result of an 
accident, have to be reported immediately to the proper 
authorities. 

(2) A blood smear is to betaken from the ear and immediately 
after that the carcase must be disposed of in a proper 
manner, either by burning or burial. . 

(3) Compulsory vaccination within fourteen days after notIfica
tion by the Government veterinary officer has to be carried 
out. Vaccination must be repeated thereafter annually 
until the owner is notified that this is no longer necessary. 

(4) No transport animals unless vaccinated within the previous 
twelve months shall be allowed to be outspanned or to 
graze in such an area. 

(5) Similarly, no stock unless vaccinated during the preceding 
twelve months are allowed to graze there. 

(c) On the Witwatersrand special regulations exist as 
follows :-

(1) Compulsory notification of all deaths to the nearest police 
officer. 

(2) The carcase shall not be incised in any way, blood smears 
in this case being taken by an officer of the Department or 
a police officer. Only the Government veterinary officer 
has the right to carry out further dissection. 

(3) In the event of an authorized officer not attending to take 
a blood smear within twelve hours aIter death the owner 
shall have the right to do so and immediately after that 
the carcase may be disposed of, subject to bye-laws of the 
local authority. 

Analysing these regulations we find that all the necessary powers 
for the suppression of the disease are provided. and that the provisions 
are particularly stringent as far as proclaimed infected areas and the 
\Vitwatersrand are concerned. 

Certain areas are declared anthrax "infected" when the 
prevalence of the disease and local conditions are such that :wtive 
steps have to be taken by the State. In such cases extra veterinary 
supervision is provided in connection with the disposal of carcases~ 
quarantine regulations and) above all, compulsory vaccination. J3y 
adopting' these methods it is possible to get the disease under proper 
cont-rol in an,V particular area. Regarding the special regulations in 
force in the Witwatersrand area reference hasi already heen made to 
the peculiar conditions existing' there. 

Apart from the regulations already referred to, one or two others 
deserve special mention. Under the J1'ertilizers, J1'arm Foods, Seeds 
and Pest Remedies Act (1917), it is laid down that artificial fertilizer 
and bonemeal must be submitted to efficient sterilization, the method 
of sterilization being clearly defined. :M:oreover, under the provisions 
of this Act buyers of bonemeal can demand from the vendors a 
certificate of sterilization. 

Reg-ulations prohibiting the importation of vaccines, excepting 
under official permit, are now also in force. These are of the utmost 
importance, because unsafe and inefficient vaccines can be excludeu 
from the country. 
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Earlier in this report we showed no hesitation in supplying the 
fullest details concerning the prevalence of anthrax in this country; 
we did this knowing full 'well that in spite of the marked prevalence 
of the disease, it is at the present time probably under better State 
control than in most other parts of the world. 

rrhat the Union Government has been fully alive to the serjous
lless of the position and that it means to suppress anthrax was 
explained in the introductory remarks to this article. When it is 
remembered that the average annual issue Qf free anthrax vaeeine 
exceeds two million doses and that a great proportion of this vaccine 
is used under the personal supervision of Government officials it 
will be understood to what extent the Union Government assists and 
controls the campaign which is being carried out against the disease. 
Vaccination is, after all, the finest weapon we have against anthrax 
and if this weapon is used wisely we can ~afely hope to' see a great 
improvement in the position in a few years' time. 

Although anthrax is a disease largely affecting livestock and 
thus comes under control chiefly of the veterinary branch of the 
Department of Agriculture, its appearance now and again in human 
beings has brought about the necessity of legislation being passed ~Hld 
applied by departments other than that of Agriculture. rrhus, "l.llder 
the Public Health Act anthrax in human heings is a notifiable diseas'<~ 
and every case has to be reported to the local authority who, agmn, 
is required to send a weekly return to the central authority, the Chief 
Health Officer. Provision is made for mutual notification and consul
tation between the Public Health and Agricultural Depal'bnellt'3. 
The Department of Public Health exercises control overlhe importa
tion of certain articles made from animal products and inten,leu. fill' 

use by persons, e.g., shaving brushes. It may be ment:oned that in 
1920 anthrax was detected - in a consignment of shaving brushes 
imported from ,Japan and that further importation. was ihen 
prohibited under proclamation by the Public Health Department. 

Under the Department of Labour the protection of workers in 
factories was sought for by the promulgation of regulations in 1920 
under the Fadories Act. Persons suffeting from abrasions on exposed 
11arts of the body are prohibited from working with hides and skins. 
Provision is also made for washing facilities and for storage of food 
nnd clothing. 

The transport of animals or animal products by rail, places in 
-the hands of the Railway Department a certain amount of control. 
Where infection is discovered to be present in animals or ani.mal 
products conveyed in railway trucks, the latter have to undergo 
thorough disinfection and this is done according to methods laid 
down hy the Veterinary Division. Of course, suspected cases that 
have died in railway trucks or on railway premises have to be reported 
immediately to the veterinary authorities. 

IlL-Protective Inoculation. 
(1) Introduction.-We have already referred to the fact that 

vaccination with a reliable vaccine is the most effective weapon we 
-can employ in our fight against anthrax. The importance of this 
weapon cannot be over emphasized. Provided vaccination can be 
applied regularly at least once annually, and provided care is taken 
to prevent further infection on the farm, it is reasonable to assume 
that the disease can be eradicated from any locality after a certain 
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number of years. Owing to our lad\: of knowledge of the biology of 
the causal organisms under natural conditions, it is not yet possible 
to give even an approximate estjmate of this period. In any case it 
is safe tOo say that losses from the disease can he kept down to .a 
minimum-or even av()ided altogether-by the regular and systematIc 
employment of a reliable vaccine. What \ve understand by a reliable 
vaccine is one that possesses all the following properties:-

(a) It must he perfectly safe for use in anim~ls since othel'wi~e 
the "cure might be worse than the du:;ease." '1'lere IS 

nothing that discourages preventive inoculation so much 
as a vaccine which is likely to be follmved bv undesirable 
sequelae. ~ v 

(b) It must possess good immunizing properties and the 
immunity conferred must last for a reasonably long 
period, nine to twelve months. vVhen a farmer goes to 
the trouble of inoculating his stock, he has the right to 
expect the vaccinated animals to be protected against tb e 
disease in practically all cases. 

Failure to protect is not only a great disappointment, 
but definitely discourages the farmer to repeat the inocu
lation. 

(c) It must have good keeping properties, especially under 
the conditions prevailing in this country, where very often 
the vaccine has to be sent long distances and where 
farmers are inclined to keep supplies on hand fOol' some 
time. 'Vith a vaccine of doubtful keeping qnality, the 
producer is never certain of the results he is going to 
obtain from its use in practice. Failure to confer ..-he 
desired immunity is a common complaint and this in spite 
of the fact that the original tests showed the immunizing 
properties to be gond. This was a common experience 
\vith the vaccines prepared according to Pasteur's method 
and containing few or no spore-bearing organisms. 

Apart from these points, there is the question of cost to the stock 
owner, which determines to quite an appreciable extent the reg·'.i.lar 
and systematic manner in which vaccination should he carried out. 
This factor is of special importance in a country like ours whel'e 
large numbers of livestock are kept by individual owners and w.hen~ 
farmers very often are loth to spend any appreciable amount of money 
on the purchase of vaccines. The only ·way to overcome this difficulty, 
which may provide a real obstacle to successful vaccination, is fol' 
the State to consider the advisability of supplying anthrax vaccine 
free of charge to all bona fide stock nwners. To avoid wastage, etc., 
vaccination should, of course, be carried out under veterinary super
vision as far as possible. This is actually what the Union Govern
ment has decided upon and proof is a1read~c forthcomiIlg' that jt was 
a wise step, vaccination being practised more extem;ively and reports 
of large outbreaks 0'£ the disease shmving a marked decrease. 

(2) Historical S'llr'lJey.-Under this heading it is proposed to give 
a short historical review of vaccination against anthrax up to 1920, 
when the so-called" Spore-vaccine" was first introduced. At a later 
stage the development of spore vaccine-i.e. vaccination during the 
last few years -will be discussed in detail. Pasteur vaccine was used 
by Hutcheon in the Cape Province as long ago as 1882. At that time 

Digitised by the University of Pretoria, Library Services



411 

he was investigating the cause and nature of Heartwater and believing 
it to. be a fDrm Dr anthrax he accDrdingly attempted prDtective 
inDculatiDn. The experiment was repeated the fDllDwing year and 
the cDnclusiDns arrived at are best given in HutcheDn't:; Dwn wDrds: 
" But although heartwater is thus satisfactDrily shDwn to. be a distinct 
disease frDm anthrax Dr charbDn, I am still strDngly Df opiniDn that 
its cause is an agent Df a character similar to. the Dne which prDduces 
anthrax." He also. tried anthrax vaccine as a prDphylactic against 
horsesickness, inDculating nine hDrses 6f which three died frDm the 
effects Df the vaccine. As far back as 1883 vViltshire in Natal 
appeared to. have been very anxiDus to. Dbtain the necessary authDrity 
to impDrt anthrax vaccine for use in that cDlony, hut he apparently 
received no. encouragement from the local administration. By 1890 
he appeared to. have had some anthrax vaccine in his pDssessiDn, but 
no records are available to. show the extent to which it was used. 

In 1894 Henning advised the farmers of Griqualand 'Vest, where 
anthrax was very prevalent, to. adopt preventive inDculatiDn and two. 
years later a snpply Df vaccine fDr use in this area was Drdered from 
EurDpe. 

FrDm 1897 Pasteur anthrax vaccine was prepared at Grahams
tDwn and supplies frDm there were despatched during the same year 
to neighbDuring territDries, rrranskei. Rhodesia, and Orange Free 
State. rrWD yea:rs later a supply waR also. sent to. the Transvaal. rrhe 
preparation of anthrax vaccine at GrahamstDwn continued until 1905 
after which the necessary supplies were obtained from EurDpe. 

During- thiR periDd protective inoculation against anthrax galIle(l 
somevvhat in pDpularity, but it ·was never really practised on a large 
scale until SDme time after UniDn in 1910. That even in the earlier 
days the results obtained from the use Df Pasteur vaccine were not 
always satisfactDry, can be gleaned frDm the following: -In 1904 
DixDn noted that anthrax vaccine to. be efficaciDus should he " fresh" 
and" full doses" used. In 1905 the same authDrity expressed the 
opinion that the usual dose Df vaccine dDes nDt confer immunity 
where the infection is "strong." In such cases he used double the 
dORe generally employed. 

As a result Df reDrganisatiDn following on Union, Onderste
poort LabDratDries, PretDria, hecame the headquarters Df Veterinary 
Research in this cDuntry, and cDnsequently assumed cDntrDl of the 
preparatiDn and issue Df vaccines emplDyed against stDck diseases. 
Anthrax vaccine CDntinued to. be impDrted frDm the Pasteur Institute 
until 1914 when its IDcal preparatiDn was recDmmenced. More atten
tiDn was paid to. the cDntrol Df anthrax which seemed to. be becDming 
increasingly prevalent, and in cDnsequence there was a cDrrespDnding 
increase in the demand fDr vaccine. FrDm a few thDusand dDses the 
annual issue increased to. 190,605 dDses for the financial year ended 
alst March, 1915. 

With the greater experience gained in the use Df Pasteur 
vaccine, unsatisfactDry results became mDre and mDre apparent. 
'rhus, in the repDrt Df the DirectDr Df Veterinary Research fDr the 
year endf'd 31st March, 1914, reference was made to. failures on the 
part Df Pasteur vaccine to. confer the necessary immunity. This 
infDrmatiDn was cDnveyed to. the Pasteur Institute, which prDvided 
material "\vhich was stated to. be mDre efficient. but field experience 
in this country failed to suppDrt this cDntentlOl:. 
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It was then believed. that the lack of immunizing value might 
probably be due to bad keeping properties, that, in other words, the 
vaccine contained very few or no living organisms after its long 
journey from France. The underlying principle on which the 
preparation of Pasteur vaecine is based, is the complete avoidance 
of spore formation in cultures, the vaccine containing only vegetative 
forms. In this form it is generally accepted that anthrax organisms 
do not remain alive for more than a few weeks, and it stands to 
reason, therefore, that to be of any value such a vaccine must be used 
fresh. .A_s a matter of fact, it can be accepted that spores are not 
entirely absent from Pasteur vaccine, and that the small immunizing 
value which is still present in "old" vaccine is due to these spores. 

It was now decided to prepare Pasteur vaccine locally, with the 
object of having fresh material for issue to the stock owners. More
over, the difficulty Gf Gbtaining regular supplies from Europe during 
the war period (1914-1918) was another deciding factor. 

Up to March, 1911, both locally produced and imported Pasteur" 
vaccines were used, but apparently there was very little to choose 
between these two products. In both cases the results continued to 
be rather unsatisfactory, in some cases excessive swellings being 
prGd uced while in others the resulting imm uni ty appeared to' be nil. 
In this connection it should be pointed out that, although the vaccine 
was produced locally, in some cases several weeks or even a few 
months might elapse before it was actually injected by the farmer, 
so that even 'here some of the unsatisfactory results might be put 
down to the bad keeping properties. On th e other hand, the particular 
strains used for vaccine production--they originated from Pasteur 
Institute-may not have had sufficient immunizing properties to 
protect against local virulent strains, thus accounting for its failure 
In so many cases. 

In 1918 Kehoe described in great detail the results obtained from 
the use of Pasteur vaccine. so that it seems to be unnecessary to pay 
much more attention to this side of the question. We might add, 
however, that since Kehoe's article was published. much additional 
information in connection with this matter has been collected and 
that, briefly stated, the results obtained from the use of Pasteur 
vaccine were in many cases extremely disappointing. To quote Gnly 
a few examples:-

(1) During November-December, 1922, a severe outbreak of 
anthrax occurred in the Kimherley district, involving a 
number of farms in a wide area. Horses were the principal 
sufferers, but cattle, goats, sheep and wild herbivora were 
also attacked. In some cases the affected animals had been 
inoculated with Pasteur vaccine a few months previow:;ly, 
while in others the vaccine was used as soon as cases of the 
disease appeared. In no instance did vaccination seem to 
have the slightest influence on the course of the disease, 
and it only abated after the use of spore vaccine. One 
farmer used double Pasteur vaccine 5-6 months before the 
outbreak on 500 horses, and the same animals were again 
vaccinated as soon as the first cases of anthrax made their 
appearance. In spite of this he lost 320 out of 500 
horses during' this single outbreak. Another farmer 
inoculated 400 horses with Pasteur vaccine soon after the 
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disease made its appearance and in this case 105 died from 
anthrax within a few weeks. 

(2) In the Griqualand West area where Pasteur vaccine has 
been in use for a number of years, very similar experiences 
can be related. 'ro quote only a few recent instances:
(a) One farmer inoculated about 100 equi::'les with Pasteur 

vaccine, soon after the disease had broken out. 
During the next month his losses amounted to 44 
per cent. and the disease showed no signs of abating 
until after the use of spore vaccine. 

(b) Another farmer inoculated 32 donkeys with Pasteur 
vaccine and two months later moved them to an 
infected farm. A week after arrival the disease broke 
out amongst them and was only stopped after reinocu
lation with spore vaccine. 

As a result of similar experiences in many parts of the country 
the demand for Pasteur vaccine has hecome so small that it no longer 
pays agents to import it. 

This vaccine has certainly been of service in the past, when there 
was no. better available, hut under our South African conditions a 
much more stable and reliable product is required. 

(3) Spore Vaccine.-'rhis is an old estahlished method of prepar
ing anthrax vaccine, it having been used for many years, particularly 
in Russia. During recent years it has been employed extensively in 
Australia, Japan and North America. A certain amount of prejudice 
against the method has existed for some time, because it was believed 
that the introduction of resistant spores under the skin of an animal 
would he attended by a considerable risk of setting up infection. 
This suspicion appears to be groundless, since there is no reason to 
believe that infection is more likely to result from spores than from 
vegetative forms, provided they are from the same anthrax strain. 
On the contrary, our experience with virulent anthrax strains has 
taught us that young cultures, containing mostly bacillary forms, 
are more dangerous than old cultures, containing only spores. When 
spores are injected into the tissues of an animal, they very soon 
vegetate and thereafter behave in the same way as bacillary forms, 
being subject to attacks on the part of the body tissues to the same 
extent as the latter. Both forms must multiply to some extent at 
the site of inoculation, since otherwise it is not conceivable that much 
reaction on the part of the body, with the production of immune 
hodies. \yould result. 

There appears to be no essential difference in the reaction pro
duced in, and the immunity conferred on, animals by freshly pre
pared Pasteur and spore vaccines. In practice the only real difference 
is that in the case of spore vaccine the number of living organisms 
contained in the vaccine remains fairly eonstant for many months 
and that consequently the results obtained from its use in animals 
are much more reliahle. From the practical point of view, however, 
this factor makes all the difference between success and failure, 
because with a spore vaccine, containing- a fairly constant number of 
live organisms, failure to confer immunity is rarely met with, 
provided, of course, the initial tests of the vaccine showed it to 
possess a good immunizing value. A further advantage is provided 
by the fact that infection of the finished product can be avoided 
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altogether by the addition of a fairly strong preservative agent, e.g., 
glycerine, which would prevent multiplication of any organisms. 
Such a preservative agent would not for some time, affect the 
highly resistant anthrax spores. Work in connection ·with the 
production of a spore vaccine was first commenced in South 
Africa in 1920 by Kind (1922). Kind aimed at the produc
tion of a very high degree of immunity in animals; in this 
he succeeded, but only by sacrificing one of the most essential 
characters of a good vaccine, namely its safety. The batches 
of vaccine prepared by Kind, with the exception of one, undoubtedly 
protected animals against anthrax, but in many cases they were also 
responsible for mortality which was sufficiently serious to demand 
immediate investigation; The worst sufferers in these cases were 
animals of the l110re susceptible species, goats and horses, but fatal 
results were alAo produced in sheep and cattle. 

In spite of these unsatisfactory results, it was felt that the 
solution of our difficulties still lay in the discovery of a safe and 
efficient spore vaccine, and ,vith this object in view anthrax experi
ments were continued by us. rrhe strength of the vaccine was 
gradually reduced, either by using weaker attenuated strains or by 
reducing the number of spores contained in the dose of glycerine
saline emulsion. At the same time, efforts were directed to the 
improvement of the technique employed in its preparation. 

(4) Selection of Strains.-To be able to prepare an efficient spore 
vaccine, one must be i:p. possession 0'f an anthrax strain that has been 
attenuated properly and which has a high immunizing value. Such 
strains can be obtained from other bacteriological institutes or one 
may undertake one's own attenuations with local virulent strains of 
anthrax. 

It is not considered necessary to describe the meth0'd of attenua
tion in any detail, but the more important steps may be referred to 
briefl.y, a s follows:-

(a) From the virulent culture available a single colony lH 
obtained by plating out several times. By starting with a 
single organism one is less likely to encounter great 
yariations in subsequent attenuations. 

(b) An absolutely reliable incubator which can be regulated 
in such a way that a temperature of not less than 42 and 
not more than 43° C. is constantly maintained, is essential. 

(c) For the actual attenuation broth cultures are made use of 
and these are incubated at the above temperature either 
(a) continuously, 0'1' (1)) intermittently for periods varying 
up to eighty days or longer. In the former case 
(continu01lS) the organisms arf' kept in the same medium 
during the whole period. At daily intervals or longer, if 
desired, subcultures on agar are made, grown at an 
ordinary temperature 0'f 37° C. and put away at room 
temperature for subRequent testing. In our experienee 
the required attenuation rarely takes place before the 30th 
day, so that one need not pay particular attention to 
cultures that have heen grown for, say, up to 20 days. 
When taking out a broth tube for subculturing on agar, it 
Rhould be replaced in the special incubator as Roon as 
possible, since otherwise sporulation might take place. 
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The tubes are marked so that later on one ,vould know 
exactly how long they had been attenuated. In theinte't
m1:ttent method, only one or two broth tubes containing 
virulent anthrax bacilli are placed in the incubator at 
42-43° C. and after an interval of four or five days further 
broth tubes are inoculated from these. Subculturing is 
done quickly and the new tubes placed back in the special 
incubator at 42° C. immediatelv. In this case the under
lying idea is to provide fresh :ii.utriment for the growing 
organism as soon as the old medium is thought to have 
become exhausted. There is a further possible advantage, 
namely, that the organisms are not allowed to remain in 
their own products for too long a period. The further 
steps are essentially the same as those employed in the 
continuous method; subcultures are made on agar at 
inter:rals of a day or longer and, after these have grown 
suffiCIently at 37° C. they are put away at room tempera
ture for subsequent tests. 

{d) Having now obtaine~ a big range of agar slopes of varying 
virulence, it is necessary to determine the extent to which 
attenuation of the organisms has taken place. It would 
be too wearisome and costly to submit every tube to a test, 
so that at this preliminary stage only certain likely tubes, 
say, those attenuated for 25, 30, 35, 40, 50 and 60 days, 
respectively, are selected. The test is carried out on small 
animals, t C.c. of a 24-hour old broth culture being 
injected subcutaneously into Dne or two rabbits and 
guinea-pigs. .A. properly attenuated strain, i.e. for cattle 
and sheep will still kill guinea-pigs, but not rabbits. If 
none of the tubes selected show this degree of attenuation, 
others that have been incubated longer must be tried; 
similarly, if no guinea-pigs are killed. attenuation must 
be considered to have heen carried too far. 

<e) Having obtained a number of tubes which seem to show 
the desired degree of attenuation, the next step is to 
determine their immunizing value. In our experience 
neither guinea-pigs nor rabbits lend themselves to 
immunization, and hence another spe~ies h:lS to h' 
employed; we have found the sheep the most reliable and 
under our conditions the cheapest animal to use for this 
purpose. A small trial batch of vaccine is prepared from 
each attenuated strain, according to the method to be 
described later. and is injected into a few (four to six) 
sheep 1n varying doses; about three weeks later the 
immunity of these sheep is tested against from 500 to 1,000 
~I.L.D. for sheep of virulent anthrax. If the immunity 
conferred by any particular strain is considered to be 
satisfactory, a further batch of vaccine is made from that 
strain and tested on a larger number of sheep and goats. 
If the results are still satisfactory, the test is repeated in 
different species of animals running under natural field 
conditions, and the vaccine is issued for general use to 
farmers only if this last test proves the vaccine to be 
ahsolutely s'afe. Such precautions are always necessary 
when onp bas to deal with new vaccine strains. 
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