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REPORT OF THE GOVERNME~T VETERINARY BACTERIOLOGIST. 

Division of Veterinary Science, 
Pretoria, 12th November, 1906. 

·To THE DIRECTOR OF AGRICULTURE, PRETORIA. 
Sir, 

I have the honour to submit the annual report of the Government Veterinary 
Bacteriological Division for the year 1905-6. 

In accordance with our usual practice this report is divided into two 
'.Sections: (a) routine work, and (b) research experiments. 

I take the liberty of briefly commenting on the various articles which 
formed the subjects of our investigations during the past fiscal year, pointing 
-out our achievements and also the further research work necessarv to elucidate 
,doubtful points on the va1ious subjects. ., 

PIROPLAS~fA l\luTANS n.spec., AND THE DISEASE CAUSED BV IT. 

Wjth this name I now designate the small pirop\a~ma which, as a rule1 

:is met with in cattle injected with the blood of a South African redwater immune 
.animal. In laying stress on the origin of the immune animal, I wish to point 
•out that a similar occurrence has not been met with in other parts of the world 
where Texas fever exists, and where the inoculation against this disease is used 
in practice. In my article on the " Piroplasma, Bigeminum of the Immune 
,ox" I have largely dealt with the appearance of the small endoglobular 
parasites, and have also shewn that they cannot be identified with the piro
plasma parvum of East Coast Fever. Immunity against the former does not 
protect against the latter. In my experiments I particularly noticed the 
regular appearance of these small endoglobular parasites, and I was inclined 
to believe that they were only a form in the life cycle of piroplasma bigeminum. · 
The experiments of last year have, however, clearly disproved this theory 
and, further, indicate a new species of piroplasma for which I propose the 
above name. The two organisms-piroplasma bigeminum and piroplasma 
•mutans-were separable, and this affords sufficient proof of their duality. It 
was accordingly shewn that an animal can be infected with piroplasma 
bigeminum by itself, and later with piroplasma mutans. The reverse experi
ment has not yet succeeded, as I have not yet noted an animal which was 

;infected exclusively with piroplasma mutans. 
Piroplasma mutans has all the characteristics of the piroplasma of the 

·type of ordinary redwater, since it remains in the immune animal, and can be 
·transmitted with the blood. Indeed when we inoculate against red water, 
we usually inoculate against .this latter parasite. 

In my notes on UNCLASSIFIED DISEASES IN CATTLE several cases occurred 
which I n~w give in e:rten30, as they seem to be typical for the disease caused 
exclusively by piroplasma mutans. There is no name for this disease, and in 
the language of the farmer it would probably be called "galziekte." I have 
-repeatedly pointed out the vagueness of this term, which is applicable to almost 
.any disease in which there is a deranged condition of the liver and bile pro-
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duction. In my experience the name has been applied to redwater, rinderpest,. 
east coast fever, heartwater, gastro-enteritis due to vegetable poisoning, and 
other kinds of illness. The three former are diseases of recent occurrence· 
and the term galziekte has been applied to them on account of one predominant 
symptom, namely, the deranged bile: which must have been noticed in a 
-disease of the country previous to the introduction of the above-mentioned· 
plagues. Formerly I have endeavoured to identify this gall sickness observed 
in earlier days with a trypanosomiasis due to the trypanosoma theileri (Brue e· 
an,d Laveran), because I met similar lesions in animals inoculated with that 
parasite. I am now inclined to believe that this was due to the same disease 
described here, and that the trypanosoma was only a complication. There 
is, however, one difficulty in accepting this theory, as, so far, I have only noted· 
piroplasma mutans in cattle, which at the same time are immune against 
piroplasma bigeminum, and not in cattle which are not immune against this 
latter parasite. In other words the geographical distribution of both parasites, 
appears to be the same; thus where redwater is found, piroplasma mutans
is also present and vi0e Vff,'111,. This would infer that the introduction of piro
plasma bigeminum and piroplasma mutans has taken place at the same time, 
and probably by the same tick. The experiments with Madagascar cattle, 
seem to support this conclusion, as these cattle, which were directly imported 
from Madagascar, were infected with both parasites. Historically the intro
duction of redwater into South Africa can be traced back to the importation, 
of Madagascar oxen, hence it is quite feasible that piroplasma mutans was 
also imported at that time, in view of the fact that the immune oxen experi
mented with contained both parasites. If it were possible to discover 
piroplasma mutans in districts of South Africa where piroplasma bigeminum 
is absent, then the identification of gall sickness with the former parasite would 
be practicable. 

Piroplasma mutans plays a very important role, from a practical point 
of view, as its shape closely resembles piroplasma parvum, and a frequent· 
occurrence of the former may lead to confusion with the latter. As far as I 
am aware this has not yet happened in our own experience, because we took 
the precaution to postpone the diagnosis of east coast fever in cases where only 
a few parasites were present, in order to obtain smears at a later date when 
piroplasma' parvum would be morP. frequent. Another distinction is that as a rule 
animals infected with piroplasma mutans recover, whereas those infected with 
piroplasma parvum usually die. It is the imported animal, which survives 
or escapes an attack of redwater, that is liable to suffer from piroplasma mutans, 
and not the country-bred animal which becomes immune as it grows up. 
Another important point is that imported cattle have to be rendered immune 
against redwater and also this second piroplasmosis. Experience has proved 
that this may be accomplished by one and the same inoculation, as redwater,. 
having a short incubation time, appears first and when it is over the second 
disease appears. This latter must not, however, be mistaken with the secondary 
reaction of redwater, due to piroplasma bigeminum, and from the effect of 
which an animal may die. An inoculation with redwater immune blood may 
have three reactions in its course when the blood of the immune animal con
tains the two parasites. Under these circumstances the inoculation of cattle· 
in South Africa deserves further careful study. 

Attention has also been drawn to a certain phenomenon which is fre-
quently observed in connection with redwater inoculations, viz., the occurrence· 
of marginal or peripheral points, which, although their nature is not yet clear,. 
undoubtedly have a protozooic character. 
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They are sometimes encountered in blood preparations forwarded to this 
laboratory for diagnostic purposes, and until recently we have considered them 
to be a sequel of ordinary redwater infection, and recorded the diagnosis to 
·that effect, but in view of the recent investigations it is advisable to devote 
more attention to these parasites in the future. 

INOCULATION AGAI:SST HORSE SICKNESS. 

At the end of last year the method of inoculating mules against horse
: sickness consisted of a subcutaneous injection of serum together with a 
:simultaneous injection of virus into the jugular vein. The various Govern
ment Veterinary Surgeons were instructed in this method, and carried it out 
in practice. The intrajugular injection was recommended, because we noticed 
that in the case of various horses the subcutaneous injection of virus, simul
taneously with serum, failed to react, · and when the animals were tested later 
·they did not prove to be immune. 

The experiments which are enumerated in my article, "Further Experi-
,ments with Mules" were then undertaken on a larger scale with these animals, 
which proved that the mules inoculated subcutaneously, reacted in the same 
·way as those injected into the jugular vein, and mules which shewed very 
Jittle or no reaction were nevertheless immune. It was found that the blood 

,of a mule shewing a very slight reaction can be virulent; in other words the 
mule passes through a very mild disease. Under these circumstances, and 
·since a subcutaneous injection is much simpler, it was found advisable to 
.introduce this method into practice. The Government Veterinary Surgeons 
,vere informed to this effect, by a circular emanating from this division, and 

,during the latter portion of the inoculation period all injections were made 
according to these directions. A further improvement to this method was 
the partial suppression of the second injection of serum, which, according to 
our original directions, had to be made on the fifth day. Experiments proved 
·that this secondary injection could be omitted without increasing the first 
-close of serum, and accordin~ly the Veterinary Surgeons were further advised 
·to this effect, with instructions to introduce it into practice. The second 
injection was recommended to be retained for the injection of large animals. 

Up to the present time we recommended all inoculated animals to be kept 
wel1 sheltered whilst they were undergoing reaction. Experience has shewn 
-us that the shelter accommodation was not always of the best, and that, from 
a practical point of view, it would be more advantageous if inoculated animals 
-could be turned out. An experiment was undertaken to this effect. The 
inoculated mules were kept in a paddock, clay and night during the rainy 

·.season, and at a time during indifferent weather. The outside conditions 
did not influence the reacting animals in any way, so that in cases of urgency 
I am prepared to recommend the turning out of inoculated mules, especially 
when stabling means that animals are 1-ept under hot-bed temperature, as 
is often the case in the badlv built and unventilated tin sheds sometimes met 

·with. · 
The inoculation of mules for the r~1blic ,.,as i-tarted at the Pnd of 

· Nl'vember, after the various Government Veterinary Surgeons had underg-one 
-a course of instruction in the Laboratory. This course was intended not only 
to shew the Government Veterinary Surgeons the technique of the inocula
tion, but more especially to give them the necessary confidence for their 
practice, by an ocular demonstration of the development taken by the disease 

:in inoculated animals, whilst undergoing the immunisation process. (During 
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the time these gentlemen were in Pretoria, advantage was taken of g1vmg 
them-under the supervision of 1'Ir. Dodd-a short instruction in micro
scopical and diagnostic work.) l\Ir. Sinclair, the Principal Veterinary Surgeon, 

, of Rhodesia, also attended one of the horse sickness courses, and subsequently 
introduced the inoculation in Rhodesia. 

The inoculation had to be carrie(1 out by a Government Veterinary Surgeon, 
and the animals were retained for a period of three weeks on such a place as. 
would allow the officer to inspect them in a proper manner. }?or this purpose 
the mules were brought to a central place. The hiring of stabling and feeding 
had to be borne by the proprietor o! the mules. The inoculation fee was £1 10s .. 
per animal, which included the cost of serum and an insurance guarantee value of 
£15 per animal in the event of any dying from the effects of the inoculation, 
within the three weeks it was in our charge. Any death from piroplasmosis. 
would be considered to be an accident of the inoculation. \Ve were quite avrnre· 
that the insurance not only covered animals against death dne to the inocula
tion, but also against death contracted from spontaneous infection. The· 
incubation time of horse sickness averages between 7 and 9 days, and it is 
therefore evident that animals infected previous to inoculation would. on the· 
day of entry, pass as absolutely healthy and yet die on a date typical both for· 
horse sickness contracted in the natural way, or by inoculation. There is no, 
possibility of distinguishing the two, and the Government Veterinary Surgeon 
could only protect himself against inoculating an already sick animal, b~· taking 
the temperature previous to the inoculation, as animalR during the hea:innirn:r 
of the disease, although not visibly sick, would shew a fever, in whirh case, 
the operation would not be performed 

The co1lection of mules from various parts of a district into a central place· 
involved a certain risk of spreading glanders, if occult cases happened to be-· 
amongst them. The Principal Veterinary Surgeon therefore insisted on a1I 
animals being malleined before they ,vere inoculated, alHl in my opinion this: 
was the only correct course to take. 

During the last year the wishes and wants of the farmers in regard to the· 
inoculation, were sounded by the various Government Veterinary Surgeons; 
and laid before the Principal Veterinary Surgeon and myself, at a rneetin~ 
in the Laboratory in June, 1906. It appeared therefrom that the great maJority 
of farmers and proprietors preferred to bear the risk of loss from inoculation,. 
provided a reduction could be made in the fees, and in the condition of keeping 
the animals. The proprietors desired that the immunisation be performefl 
in the stables on the farms, where it would be easier to attend to animals anJ1 

further that their feeding would be cheaper. With the experience of the 
previous year in front of us, it ·would he more advisable to meet the wishe8 of 
the farmers as far as possible. It must, however, be borne in mind that the· 
production of serum is still a somewhat costly process owing to the fact that 
we have to feed all the animals during the greater part of the year, and, in the 
event of the insurance scheme being abandoned, the fee must not be reduce,1' 
beyond the amount necessary to cover our actual expenses. 

During the year 1905-6, in the various districts of the Transrnal :2,;~25• 
mules were inoculated with a loss of 3·8 per cent. from inoculation : in Rhodesia 
388 mules with a loss of 2·3 per cent. Thus in practice, mortalit_v due to the
operation resulted in the same average as in the Laboratory. In all 3,235' 
mules were exposed to horse sickness in the various parts of the Transvaal 
and Rhodesia; included in this figure are 522 mules which were immunised' 
at the Laboratory. The mortality from horse sickness after inoculation amounts
to 0·6 per cent., but it should be noted that this includes the death of any mule, 
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even ~hen the cause of death could not be confirmed with certainty. The 
benefit of the doubt was given to the statements of the farmers. There was 
a return of 1.3 per cent of animals which shewed symptoms of the disease, 
the so-called "aanmaning." This latter statement must, however, be taken 
cum grano salis, as it is only natural that during the horse sickness season any 
illness of an immunised mule would be regarded as "aamnaning." These 
statistics were supplied to the Government Veterinary Surgeons by the proprietors 
of the mules. A return of almost every animal was obtained, so that the 
figures may be considered as reliable. 

In the circular which was issued for the purpose of obtaining the above 
figures in connection with the mortality, etc., information was also requested 
regarding the severity of horse sickness in the various districts, together with 
a return of mortality amongst non-inoculated mules and horses. It appeared 
that horse sickness was scarcely observed in the districts of Pretoria, south 
of the Magaliesberg, Krugersdorp and Potchefstroom, but was very virulent 
in the northern and eastern districts. The mortality amongst horses and mules 
not inoculated was returned by the Government Veterinary Surgeons at 78:! 
animals, but they all state that this number does not accurately represent 
the total mortality in their districts ; the returns recorded only represented 
the cases which came to their personal knowledge. Mr. -Sinclair, of Rhodesia, 
reported that the horse sickness in that country was a very bad one, indeed 
as bad as any on record, and that none of the inoculated mules ,vhich were 
exposed to very severe tests contracted the disease. l\lr. ,v ebb, of Lyden burg, 
also reported that in his district the disease was exceptiona11y virulent, quoting 
one particular case where an animal had salted in previous years; again con
tracted the disease. In other districts it was found that only inoculated 
animals died off, whereas the immunised ones remained. 

The point now at issue is whether horse sickness is responsible for animals 
reported to have died from this disease. In order to settle the question, the 
various Government Veterinar:v Surgeons and other men who had immune 
annnals in thPir charge forwarded to this Laboratory blood obtained from 
Rick animals. In some cases, but not in all, this blood proved to be virulent 
for susceptible animals. We accordingly obtained from Tzaneen, Lydenburg, 
Piet Retie£, W aterberg, Pretoria and Rhodesia, virus of immune animals which 
had either suffered or- died from horse sickness, and it was found that these 
various kinds of virus were indeed more virulent than the one we had in use 
at the station, or than any other rollected from spontaneous cases and obtained 
from Swaziland, Rarberton, Zoutpansberg, Potchefstroom, Middelburg or 
Pretoria. This difference of virulencv was found out in connection with the 
inoculation of serum, when virus of ii;;_mune animals would always shew a more 
severe reaction than the one obtained from not immune animals. One kinrl 
nf Yirus was more fully experimented with, and it was found that the immunity 
of an inoculated mule would not protect against this virus, a fact which hitherto 
had never taken place. By hyperimmunisation we were able to infect the 
Rame animal with horse sickness twice and even three times, and some of the 
infused animals died of this llisease. In the light of this new experience we 
understand the phenomenon of a relapse, or "aanmaning." The truth is 
not that the animals lose immunity, but that various degrees of virulent horse 
sickness exist which do not immunise one against the other. The old farmers 
of the Transvaal knew this from practical experienee when stating, " that 
an animal may be salted for one dic;trict and not for another.'~ Our experience 
is the experimental proof of this observation, hut if this is really the case, the 
question naturally arises why only 0·6 per cent. of our immune animals 
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contracted horse sickness. The reason is that under natural conditions smaller 
doses of virus are used than those utilised for infusion ; that the reaction will 
only be a light one, and in- all probability pass unnoticed, unless the animal 
worked hard. We have also every reason to believe that the extreme virulent 
virus is of rare occurrence. This extraordinary experience will naturally 
influence our future proceedings. Accordingly our first object is to immunise 
against this stronger virus in order to reduce future relapses. It wi11, there
fore, prohabJy become necessary to again alter our method of inoculation. 
inasmuch as T anticipate that a larger amount of ·serum wi11 have to be injected 
to pass a mule through a reaction. 

This new experience has, however, thrown us back in our efforts to adJust 
the inoculntion to horses, whose immunity is obtained by ordinary Yirus-as 
shewn in the article on the sub1ect-does not protect against the stronger virus. 

Experiments in connection with the inoculation of horses against horse 
sickness will accordingly have to be repeated. 

The knowledge obtained this year will be of considerable value; it was 
only gained through the present system of immunising mules. 

ON THE CoRRELATION OF V ARious DrsEASES IN STOCK IN SouTH AFRICA. 

In my article on the above subject a question has been dealt with on the 
identity of horse sickness with other stock diseases, principally heartwater. 
According to Dr. Edington, horse sickness would be inoculable into goats, 
sheep and cattle, producing heartwater, and from statements made by this 
scientist, one would be inclined to conclude that whilst inoculating goats with 
horse sickness the virus vrnuld become attenuated and act as a vaccine. It 
was, therefore, important to settle these points experimentally. Stockman 
and myself had previously taken exception to several of Dr. Edington's state
ments, and we maintained the duality of the two diseases on the grounds of 
both practical and experimental experience, the former for the reason that 
heartwater is a tick-borne disease and only occurs in such parts of the Trans
vaal ,vhere Amblyomma hebraeum (bont tick) is present; horse sickness 
appearing, however, also in such parts where both heartwater and the ticks 
are absent; the latter from the fact that we were never able to produce the 
disease by inoculation in goats or cattle. Dr. Edington's statement is, how
ever, to the effect that the inoculation of horse sickness into goats is commonly 
met with numerous failures. I therefore repeated the experiments on a 
somewhat larger scale. For this purpose animals were selected in which, 
in all likelihood, immunity to heartwater or horse sickness could be excluded, 
and were obtained from such parts of South Africa where both diseases were 
absent. The net result is that I again failed to transmit the disease into oxen 
and sheep, but succeeded in producing febrile reactions in Angora goats. The 
blood of several goats taken during the febrile reaction proved to be virulent 
in only two cases, although almost every goat showed a reaction. From this 
it appears that fresh blood from a horse suffering from horse sickness produces 
a reaction when injected into goats whose blood in the majority of cases is 
not virulent for equines. I am unable to determine the cause of the reaction 
and more experiments will be necessary. It is, however, quite clear that the 
reaction did not cause any immunity in the goats against heartwater, all of 
which died when tested with heartwater virus, or exposed in a heartwater 
field. On the other hand, inoculated horses and mules which contracted the 
disease from goats' blood developed a deadly disease, and the animals which 
did not contract it proved to be susceptible to the ordinary horse sickness 
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-virus of this station. The conclusion may accordingly be drawn that horse 
sickness and heartwater are not identical ; that horse sickness virus, while 
passing through a goat does not lose its virulency ; it is, however, quite excep
tional that a goat can be infected with horse sickness. 

A further interesting fact was elucidated, viz., that horse sickness is trans
missible into dogs. Several dogs died when injected with virulent blood, 
.and the disease runs a much quicker course in these animals. The pathological 
lesions are almost identical in both. It does not follow from this, however, 
·that dogs suffer from horse sickness, but the fact that this disease is trans-
missible to both goats and dogs, points to the possibility that herbivorous 
.and carnivorous animals may be susceptible to the disease. 

These experiments throw some light on the existence of horse sickness 
virus under natural conditions. Both from a practical and experimental 
experience the theor:? was formed that the propagation of horse sickness takes 
place by means of insects, especially mosquitoes. Some difficulty, however, 
was experienced in explaining the fact that horse sickness may be contracted 
in parts of the low veld where an equine had not been for some years, but, 
'in view of the fact that other animals besides equines can suffer from horse 
sickness, this difficulty is now overcome. 

In co-operation with th~ Government Entomologist-)Ir. C. B. Simpson
a series of experiments were undertaken with mosquitoes, some species of 
-culex, anopheles and stegomya in order to see whether the~? would act as 
hosts for the horse sickness virus. Unfortunately the experiment failed, 
because it was not possible to keep mosquitoes alive in the stable, and only a 
few actually engorged. The conditions of a stable atmosphere seem to be 
adverse to the well-being of a mosquito. Guided by this experience a careful 
search was made in our stables for several evenings in order to discover these 
insects. Although the private dwellings were swarming with mosquitoes, 
none were encountered in the stables. This observation is worth recording. 
since it is in accordance with the theory of the transmission of horse sickness 
by mosquitoes; stabled horses do not ~s a rule contract the disease. It. still 
remains to be proved whether a mosquito is the host of horse sickness and, 
if so, to discover the particular specie or species. 

In concluding these commentary notes on the experiments with horse 
sickness, I wish to place on record the good work accomplished by the various 
Government veterinary surgeons who carried out the inoculations, and to 
whose attendance and care part of the success is undoubtedly due. 

EQUINE PIROPLAS'.\IOSIS. 

This disease, commonly known as biliary fever, has formed the object 
• of further research. The importance of the disease is illustrated in the various 
articles on this subject. We have noticed that this disease complicated the 
horse sickness inoculation in mules to the extent of O · 8 per cent. It was also 
responsible for 14 · 3 per cent. due to the hyperimmunisation. 

The cause of the occurrence of this malady remains in the fact that an 
immune horse retains the piroplasma in its blo~d in the same way as all the 
hitherto known piroplasmoses, with the one exception of East Coast Fever. 
·Hence the disease is produced in susceptible animals by the injection of fresh 
blood, which is utilised as virus and often contained in serum, both utilised 
in connection with horse sickness. This year's experience has shown that 
·preserved serum containing red corpuscles may retain its virulency for nearly 

. a month. In practice, however, we have completely excluded the possibility 
•()f transmitting equine piroplasmosis, by using well seasoned serum and virus. 
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which as a rule are over three months old. The appearance of biliary fever 
in practice cannot, therefore, be due to the infective power of the material 
used, but to the fact that under the influence of the horse sickness reaction,. 
immunity against the piroplasma breaks down and piroplasma equi again 
meets with suitable conditions for its recrudescence. Several of the cases I 
have quoted in my article must be explained in this way. The fact that the 
disease is inoculable with immune blood was demonstrated last year. At that 
time the suggestion was made that this might be used with advantage to 
immunise mules and donkeys against this disease. This has been tested during 
1905-6 to a certain extent. The inoculation of mules with immune blood 
has proved a complete success. The mortality in donkeys was five per cent., 
but some of the animals suffered somewhat severely, so that only under the 
most favourable conditions can the inoculation of imported donkeys be advo
cated. The inoculation of susceptible horses with immune donkey blood 
has proved a complete failure, whereas there is a better prospect in utilising 
the blood of immune mules .. For the purposes of the laboratory, the inocula
tion of horses with mule blood has been introduced, but it was discovered 
that, due to the infusion of large quantities of blood, piroplasmosis may occur 
in animals which were immune, and did not react to the previous inoculation 
of immune blood. Nevertheless the danger of causing the disease has in this. 
way been reduced, which for practical purposes is quite sufficient. Since the 
immunity under influence of adverse conditions can break down, we must. 
always expect, after excluding all possibility of a direct transmission, a certain 
percentage of the animals to die from this disease. 

We anticipated that equine piroplasmosis was a tick-borne disease, but 
it is only during the last year that we experimentally proved the fact. For 
practical reasons two species of ticks were considered to be the hosts of piro
plasma equi, viz., (1) Rhipicephalus decoloratus, or the common blue tick; 
and (2) Rhipicephalus evertsi, or the so-called red leg tick. Experiments. 
clearly demonstrated that the former has nothing to do with the dissemination 
of piroplasma equi, but that it is the latter one which is principally respon
sible. It was found that Rhipicephalus evertis takes the infection whilst it, 
is in its larval and nymphal stage, and transmits it during the adult stage. 
Only one experiment was made-resulting in a failure-to see whether the· 
infection will go through the egg. This one negative result must not be taken 
as conclusive. The proof that equine piroplasmosis is a tick-borne disease 
will undoubtedly give a further argument in favour of the eradication of ticks, 
which is advocated in certain quarters, as the panacea of clearing all South 
Africa of so many diseases. But here again a simple reflection will show that 
this supposed remedy will fail in connection with this disease. All, or most 
South African born equines, including the zebra, carry the piroplasma equi 
in their blood and therefore will infect the tick. The red tick on the other 
hand is not only found in all kinds of stock, but also on game. Its eradica
tion will, therefore be impossible, and the immune animal will keep up its 
virulency. In my opinion a horse breeder would be unwise to attempt to• 
eradicate this red tick at the present time. It is the very means by which 
his horse becomes immune and retains its immunity against piroplasmosis, 
because foals suffer very little from the disease. During all my experience
I have never yet heard of a foal that died from this disease, and this is also• 
another hint for horse breeders to import principally young horses, as they 
are better able to resist the disease than older ones. 

We still hope, however, to overcome this drawback to horse breeding 
by improving the inoculation, so that it can advantageously be introduced 
into practice. 
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TREAT:MENT OF EAST COAST FEVER. 

These experiments were undertaken in the first instance at the suggestion· 
of l\Ir. Gray, the Principal Veterinary Surgeon, who at the time of Professor 
Koch~s presence in Rhodesia assisted in experiments of a similar nature. This 
latter scientist observed that a microbicide serum could be produced by for
tifying immune animals with clefibrinated blood of sick animals, but such a. 
serum had pronounced haemol.vtic action, and the injected animals died of 
haemolysis. Having o-vercome the haemolytic effect of horse sickness serum, 
principally by fortifying the animals by infusion, it was deemed advisable 
to apply the same process to east coast fever. If a ha~molytic serum could 
be produced which would exercise a preventive action lasting only a fortnight, 
this would help considerably towards eradicating the disease. It was this 
object :Mr. Gray and myself had in view. 

The experiments, however, resulted in a complete reverse of Professor 
Koch's experience. His serum was haemolytic and microbicide, ours was. 
neither one nor the other. From a scientific point of view this is ver~· interest
ing, although from our side of the question very disappointit1g. The experiment, 
however, is not without practical value. The enormous extent an infusion 
from one animal into another can be carried out has been demonstrated, and 
is a fact well worth knowing in connection ,vith the production of rinderpest. 
serum, and which may be utilised in the latter with advantage. 

SWINE FEVER AND SWINE PLAGUE. 

Until recently these diseases were considered to be caused by specific· 
organisms belonging to the bacteria, the former being described as bacillus. 
suipestifer (bacillus cholera~ suis), and the latter as bacillus suisepticus. The 
swine fever bacillus was found in the cas ~ated lymphatic glands of the diseased 
intestines and the swine plague parasite in the diseased lungs and its lym
phatic glands and also in the blood. When swine fever was noticed in this 
country and attracted our attention we were looking for the confirmation of 
the diagnosis by tracing the specific bacillus. We failed in every instance, 
whereas in cases diagnosed as swine plague, we found bacillus suisepticus 
without exception. At about that period a publication appeared b~- three 
American scientists, Dorset, Bolton and McBryde, stating that ~\merican 
hog cholera was caused by an ultravisible micro-organism and could be inocu
lated with blood, which always contains this unvisible organism. As we 
identified our swine fever with hog cholera, the new facts noted by the· 
Americans must also be traceable in our disease. It was accordingly our 
object to prove this. 

The Americans' statements were· confirmed, and we also arri-vecl at 
another conception regarding the causJ of swine plague in this country. For 
some time on the European continent, especially Germany, the idea was 
expressed that an epidemic disease of swine caused by the bacillus suisepticus 
does not exist, but that this bacterium rather complicates diseases due to, 
other causes. Our observations seem to support this view, since we observed 
that, with the exception of one single outbreak, all our cases of swine plague 
were complicated with swine fever; in other words, the s,vine fever was the 
disease and the swine plague the complication. 

These new developments in the etiology of swine fever will necessitate 
further investigations; in order to adapt legislation to the new scientific data► 
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THE CoNGRESS IN BunA-PESTH. 

As the representative of the Transvaal Government, I attended the 8th 
International Veterinary Congress, which was held in Buda-Pesth from the 
2nd to 9th September, 1905. This congress was particularly attractive for 
•Colonial veterinary surgeons, inasmuch as one of the four sections was devoted 
.to tropical diseases. The following papers were submitted for discussion:-

Ligniere, of Buenos Ayres 
Piet Bey, of Cairo .. 
Theiler, of Pretoria .. 
Laveran and Vallee, of Paris; 

Motas, of Bucharest 

" Tropical Diseases." 
" Diseases of Egypt." 
"Diseases of South Africa." 

"Protozooic Diseases of Domesticated 
Animals." 

The meeting was attended by representatives of the various colonies 
•co-operating on the congress, and a number of well-known scientists who 
interested themselves in the development of tropical veterinary science. Your 
representative was in the fortunate position of being able to place his know
ledge of the three principal languages at the service of the meeting, by trans
lating the discussions on the various subjects. The subject which seemed 
to be of most importance and interest was the different piroplasmoses, 
principally those of cattle. Dschunkowsky demonstrated both pathological 
specimens and blood preparations, and stated that the disease observed in 
the Trans-caucasus, called "Tropical Piroplasmosis," identified at one time 
with east coast fever, should no longer be considered as the same disease, 
as he had succeeded in transmitting tropical piroplasmosis into susceptible 
-cattle derived from parts of the country where there were no piroplasma 
-observed. Similar to our experience in South Africa, it was noted that the 
tropical piroplasmosis was very frequently accompanied by Texas fever, 
which is also met with in that country. A further communication was made 
that the trypanosoma, described in the first instance by myself as specific 
for cattle, was also encountered in the cattle of the Trans-caucasus, but this 
parasite did not appear to cause any specific disease. 

Further interesting communications were made by Bitter, of Cairo, regard
ing a piroplasmosis in Egypt, which is exclusively observed in imported cattle 
and distinct from Texas fever, this latter being also met with in Egypt'. 

From the descriptions and photographs produced by Bitter, this North 
African piroplasmosis seemed to be identical with either the tropical piroplas
mosis of the Trans-caucasus, or the African Coast fever. The evidence seems 
to point to this latter one, as Bitter states that the disease is not inoculable. 
Ducloux, of Tunis, states that the tropical piroplasmosis of Dschunkowsky 
is also observed in his country, since he saw similar parasites and pathological 
,.changes as those demonstrated. (Reference is made to these various com
munications in my article on "Piroplasma Mutans.") 

From these communications it is evident that the piroplasmoses deserve 
a good deal of attention, since they seem to form the principal cattle diseases 
,of warm countries. Our knowledge regarding them is as yet very meagre, 
but sufficient to realise a great danger which ·would result from indiscriminate 
1importation of cattle from tropical countries. Acquirement of knowledge in 
<·onnection with the nature of the various tropical diseases becomes, therefore, 
.a necessity for the Colonial veterinary surgeons. 
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The tropical section of the congress has seen the importance of the-
development of this particular branch of veterinary science in accepting the
following resolution :-

" Tropical Diseases." 

H Tropical diseases should form a subject for special instruction in the, 
veterinary schools of tropical countries, and of countries possessing tropical 
colonies. 

" The individual llovernments should investigate the sanitary condition 
of the domestic animals in- their colony, and especially enquire into the· 
existence of diseases produced by protozoa. 

" It is desirable that the geographical distribution of different infectious: 
diseases, and the general laws relating to their spread, should be defined. 

" In every colony a central institution for parasitiology should be founded, .. 
provided with ample means and a technical staff of specially qualified investi
gators in bacteriology, mycology, parasitology and entomology. 

"In colonies which are not yet provided with a veterinary police staff, 
such a body should be constituted. This staff would control the operations 
of experts appointed to deal with disease ; it should possess the most e:-tten
sive powers for combating infectious diseases. 

"The institute for parasitology, the sanitary police staff, and the staff 
for dealing with epizootics should possess the most complete autonomy, and 
should only be answerable to the highest civil power. 

"Finally the scientiilc and administrative officers of these different 
institutions should pass their entire careers in the same colonies, or at least 
within colonies comprised within the same geographical region, inasmuch. 
as success can only follow methodical work by those accustomed to tl:ie 
sanitary conditions of a given country." 

It is very satisfactory to note that the principal South African colonies. 
have acted in the spirit of the above resolution during the last few years. 

In addition to the deliberations of the tropical section, which was of 
primary importance to your representative, the congress has offered several· 
other discussions which deserve our interest. In the pathological section 
the principles of the application of the serotherapie were d1scussed, and con
siderabie attention was given to the tre:itment of rinderpest by ser11m. There 
were two opin;ons expressed : (I) that the applir.ation of serum againElt 
rinderpest iR folJowed by excellent results and therefore its application is to• 
be recommended ; and (2) no noticeable result was observed from a pre
ventive point of view, when serum was utilised. 

These two opinions are, of course, in direct opposition to one another ; 
the former view was upheld by Dschunkowsky from Trans-caucasus, Bitter· 
and Littlewood of Egypt, by Stockman, our late Principal Veterinary Officer, 
by Rassau of German South-West Africa, and by your representative. Piet 
Bey of Cairo, and Professor Arloing took the opposite view. It is noteworthy 
that this conflicting evidence emanates from Egypt, where serum of various 
origin was utilised. It is possible that this fact accounts for the diiierence 
in results. 

Of the various resolutions which were passed at the congress and which 
embrace the majority of the subjects of the veterinary science, I select those 
which are of most Jmportance to our Government veterinary surgeons, namely,. 
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•one dealing with the prindples regarding the mallein reaction, and the other 
·in connection with the estimating of the tuberculin reaction:-

" Uniform Principles Regarding the Mallein Reacti'on. 

"(1) Unless the results following the injection of mallein exhibit the 
characteristics of a typical reaction, they must not be regarded as indicating 
the existence of glanders. 

" (2) A typical reaction comprises a rise in temperature of at least 2°0. 
'The rise would extend above 40°0; during the course of the first day, the 
temperatme curve usually exhibits e. plateau of two peaks, and en the second, 
and sometimes even on the third, a more or less marked rise. This rise in 
temperature is accompanied by a local and general reaction. 

"(3) Any rise of temperature which falls short of 4occ., and higher 
atypical reactions, necessitate a second test. 

"(4) A gradual rise of temperature sustained for some time is indicative 
• of glanders, even though it differs from the ordinary type of diagnostic 
reaction. 

" (5) The local typical infiltration at the point of injection is a certain 
indication of glanders, even when the rise in temperature and the general 
•organic reaction fail. 

" (6) Animals which have undergone the mallein test, whether or not 
without reaction, should always be tested a second time, after an interval 

• of ten to twenty days. 
"(7) The preparation of mallein should be entrusted to scientific Govern -

ment institutions recognised and controlled by the State. 
" (8) With the object of determining the full value of mallein, and of 

· clearing up many still unexplained points in regard to the mallein reaction, 
the congress requests the various European Governments to appoint com
mittees to study the question.'' 

" Uniform Principles for Estimating the Tuberculin Reaction. 

" (1) The preparation and supply of tuberculin should be controlled by 
the State. 

"(2) No animal whose temperature exceeds 30 · 5°0. is a fit subject for 
the tuberculin test. 

"(3) A rise of temperature to above 40°0. in any animal whose temperature 
at the moment of injection was below 39 · 5°0. is to be regarded as a positive 

·reaction. 
"(4) Any rise in temperature between 39·5°0. and 40°0. must be regarded 

as of doubtful significance; animals exhibiting such require special study." 
Since rabies is threatening to invade this colony from Rhodesia, and 

probably will have to be dealt with in the future, I consider it opportune to 
repeat here the views expressed by the congress on this subject. 

'' Measures against Rabies, including the Stamping Out Method. 

" (1) The struggle against and stamping out of rabies in a Continental 
State can only prove successful when appropriate veterinary police measures 
are strictly carried out in all the neighbouring countries. It is, therefore, 
urgently necessary that, as regards rabies, the work of the veterinary police 

· should be undertaken in all countries simultaneously and on the same principles. 
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" (2) The duty of reporting, which up to the present has only been com
·pulsory as regards rabid dogs and dogs suspected of rabies, must be extended 
to include all animals which have been bitten by rabid or suspected rabid dogs. 
Not only must the owner of the aniinal and the persons mentioned in Para. 9 
of the German Contagious Diseases Act be required to give notice, but all 
those who have knowledge of animals which have been bitten by such dogs. 

"(:3) It is an open question whether it might not be ·desirable to extend 
the muzzling order over a larger area than hitherto, and for a longer time than 
three months. 

" (4) It is desirab\e that a uniform law relating to the ownership of dogs 
.and containing the following conditions should be introduced into all countries 
..and severely enforced. 

"(a) All dogs, both in towns and in the country, shall be reported, 
registered and taxed. 

"(b) Every such animal shall be provided with a metallic ticket attached 
to the collar and bearing the name of the owner, and the number 
of the dog in the tax list. 

" (c) Dogs without such metallic tickets and without muzzles shall be 
taken charge of by the police, and if not claimed within a stated 
time shall be killed." 

Before concluding my remarks on the proceedings of the Veterinary Con
gress, I must express my high appreciation for the consideration which was 
shown to your delegate, both by the organising staff of the congress and the 
representatives of the Hungarian Government. 

The Congress of Buda-Pesth gave me an opportunity of making the 
acquaintance of many distinguished scientists who were engaged in investiga
tions of tropical diseases, an opportunity which only a congress of this kind 
is in a po~ition to offer. 

ROUTINE WORK. 

A tabulated record is attached shewing the results of the examinations 
of pathological specimens and blood smears addressed to this Laboratory for 
diagnosis, shewing a total number of examinations amounting to 1,111. The 
list is headed by east coast fever, this being the principal disease we have to 
deal with. The return of negative results amounts to 708, and applies either 
(1) to a blood smear, or (2) to scrapings from goats or sheep. The former were 
taken in the majority of cases from suspects of east coast fever and the latter 
from animals suspected of suffering from acariasis (scab). The negative results 
are due to several causes; in some instances the blood smear is made too thickly, 
in other cases it is derived from an animal some time after death, when the 
blood corpuscles have dissolved. In both cases the return of the examination 
is given with the cause of the negative result, thus warning the man who sent 
it m to be on the look out for another opportunity, because, nevertheless, east 
coast fever may be present. In the majority of cases the smears are taken 
as precautionary measures from an animal reported to be sick. In these 
instances a return of negative result usually signifies absence of the disease. We 
have not yet heard of a single instance where, notwithstanding the absence 
of piroplasma parvum, east coast fever has appeared. Undoubtedly many 
of the smears were taken from sick animals, but naturally we are only able 
to diagnose such diseases as are caused by visible parasites, or in which certain 
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blood changes occur, and accordingly furnish the clue to the previous infec-• 
tion. These blood changes are also registered with the diagnosis of the disease· 
the animal was probably suffering from. A return of basic, nucleated and 
polychromatic cells and poikilocytosis in all likelihood means that cattle were· 
suffering from redwater, whereas the similar return in equines and dogs refers= 
to a previous infection of piroplasma equi and piroplasma canis respectively. 

1t remains with the Government Veterinary Surgeons to elucidate· 
symptoms and pathological lesions in such diseases of animals where the 
examination of the blood gave negative results. I have at repeated intervals
drawn the attention of these gentlemen to this field of research. 

A considerable number of smears are sent in by the farmers themselves, 
especially from districts in which east coast fever is present, or from farms 
from which the disease has disappeared. A large number of preparations 
are received from the South African Constabulary made by the troopers of 
that corps. The resourcefulness of farmers and South African Constabulary 
troopern iR best demonstrated by the fact that in many cases of urgency and' 
in the absence of proper slides, the smears are made on pieces of window glass: 
or on portions of broken bottles. The farmer is thus proving not only his 
care for his stock, but also confidence in our knowledge. The South African 
Constabulary trooper shews his sense of dnty and interest in the work he has, 
to perform. Accordingly both classes of men have earned our highest 
appreciation. 

Notwithstanding the difficulty in exammmg such preparations, in 
many cases we have been able to arrive at definite conclusions, confirming
either a suspected diagnosis or allaying anxiety in doubtful cases. 

During the past year we had occasion to make a diagnostic examination 
in a case of suspected rabies in two dogs, forwarded by the Government Veterinary· 
Surgeon of tbe Zoutpansberg District, but fortunately the results proved 
negative in both cases. It is quite natural to expect the disease in this particular· 
district, since the adjoining territory of Rhodesia has bPen infected for some 
years. The presence of rabies Just beyond the border of the Transvaal is, 
however, a constant warning to be on tbe look out for its introduction, which 
is bound to occur sooner or later. It is for this reason that Mr. Grav and myself 
have to make arrangements for the necessary preparation of anti-rabies vac~ine, 
m order to be ready for all emergencies. 

The preparation of black quarter or sponziekte vaccine was undertaken, 
this year at the r<-quest of various farmers who have had former experience; 
450 double doses were issued. The inoculation is usual1y done by the farmer· 
himself; the Government Veterinary Surgeon assists in the inoculation and 
gives the necessary instructions when requested. The preparation of this, 
vaccine is under the charge of Mr. Dodd. 

The issue of calf vaccine amounts to 566,717 tubes This constitutes a 
record issue since the manufacture was started. It is due to the fact that the
Cape Colony, who in their former days used to prepare t-heir own lymph, have· 
now become our client. We are now supplying all South African States with 
ca1f vaccine. 

In the statements given on the following pages you will find, in addition 
to the usual calf vaccine returns, a statistical table shewing the results obtained 
by the various vaccinators, according to the schedules received from them. 
These do not by any means represent the total number of vaccinations which 
have been performed, but it furnishes a medium for judging the effectiveness· 
of the lymph. Attention is also drawn to a striking feature in the fact that 
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in a few instances the statistics of one and the same calf lymph shew a result 
of 100 per cent. in the hands of one vaccinator, and anything from nil to 50 
per cent. in another. This is no doubt the result of the lymph deteriorating 
after it has left the laboratoy and whilst in the possession of the vaccinator. 

The preparation of blue-tongue serum was also undertaken during this 
vear, but so far little use has been made of it. I consider it necessarv to 
~ndertake a test in practice, on a somewhat larger scale, in order to mak; the 
inoculation of this serum familiar to the farmer. 

The amount of horse sickness serum for preventive purposes prepared 
during the year amounted to 6,871 litres; of this supply 2,127 litres were 
utilised in the Transvaal and in Rhodesia ; 21 litres were despatched 
to German West Africa. 

INCREASES AND ALTERATIONS IN STAFF. 

In November, 1905, Mr. Sydney Dodd, M.R.C.V.S., Demonstrator of 
Pathology and Bacteriology at the Royal Veterinary College, London, and 
assistant of Professor Sir J. M'Fadyean, 1\-1.B., B.Sc., M.R.C.V.S., was engaged 
to fill the new position of Assistant Government Veterinary Bacteriologist. 
Mr. Dodd is well acquainted with bacteriological research and also with the 
manufacture of quarter evil vaccine, the preparation of mallein and tuber
culine. As the necessary incubators for the preparation of mallein and 
tuberculine have not been fixed up during the year, the manufacture of these 
has not, therefore, been started. Mr. Dodd has also undertaken the superin
tendence of some of the research work; he has worked out the etiology of a 
skin disease in pigs, the cause of which is the presence of a spirillum. The 
details of his investigations have been published in the "Journal of Comparative 
Pathology and Therapeutics." 

The work in connection with swine fever was principally carried out by 
Mr. Dodd. This appointment has relieved me of a considerable amount of 
ordinary routine work, such as the veterinary supervision and inspection 
of the live stock necessary for the experiments. 

The lay staff of this division was increased by the addition of three men, 
viz., Mr. R. White, Mr. W. D. van der Berg and Mr. Herman Oett]i, whilst one 
member of the old staff, Mr. A. von Bergen, resigned. We were again 
unfortunate this year in losing one assistant from enteric fever, Mr. Herman 
Oettli. 

On account of the prevalency of enteric fever in our establishment, which 
proved to be so virulent in the last three instances, the Medical Officer of Health 
for Pretoria, Dr. Boyd, has recommended the evacuation of the present premises. 

ADMINISTRATION. 

The increase of work in connection with the administration necessitated 
the creation of the post of Superintendent, whose duties consist of superin
tending the commercial side of the Laboratory work. This institution has 
also relieved me of a great amount of routine work which previously required 
my attendance. The position is filled by Mr. E. B. H. Parkes, who was 
appointed at the beginning of January, 1906. 

During the year a considerable amount of correspondence was dealt with, 
and numerous interviews were granted to f~rmers and others who were 
interested in the work of the Laboratory and desired information regarding 
animals and their diseases. 
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The following is a return of the number of letters received and despatched, 
as compared with the previous year 1904-5 :-

l!W-!-5. 1905-6. Increase. 

Letters received 2,257 2,517 260 

Letters despatched 1,857 1,952 95 

Telegrams despatched 581 885 304 

LEAVE OF ABSENCE. 

I was absent on leave in Europe from the latter end of the last fisca~ year, 
and returned early in November, 1905. The superintending of the Laboratories 
during that period was undertaken by Mr. R. S. Garraway, the Government 
Veterinary Surgeon for the District of Pretoria ; the preparation of horse 
sickness serum and the hyperimmunisation of horses and mules, was carried 
out by Mr. Favre; Mr. Heron attended to the diagnostic routine work; Mr. 
Gray, the Principal Veterinary Surgeon, and Mr. Christy, the Assistant Principal 
Veterinary Surgeon, placed their assistance at the disposal of the Laboratory 
whenever it was required. It gives me great pleasure to acknowledge the 
good work performed by my staff during the whole year, more especially during 
the period of my absence. 

My presence in Europe was made use of to visit the various laboratories 
in different countries, and in this way I was able to view the following 
laboratories :-In London, the Lister Institute and its dependence at Elstree 
the Bacteriological Laboratory of the Royal Army Medical Corps; the 
Pasteur Institute at Paris and its dependence in Garches; the Bacteriological 
Laboratory of the Veterinary College in Alfort, in Zurich; the Bacteriological 
and Therapeutic Institute of Berne; the Veterinary Colleges of Buda-Pesth 
and Vienna. These visits were made in order to collect information regarding 
the latest improvement in bacteriological institutions. I may state,. that 
my ob1ect was, in the main, achieved. New acquisitions were then made, 
based on the observations made at the other laboratories, which have already 
proved very successfu1. 

I have the honour to be, 

Sir, 

Your obedient Servant, 

A. THEILER, 
Government -Veterinary Bacteriologist. 
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Su~nf:ARY OF RESULTS OF MICROSCOPICAL AND PATHOLOGICAL ANATOMICAL 

EXAMINATIONS FOR THE YEAR ENDED 30TH JUNE, 1906. 

East Coast Fever, Piroplasma Parvum 
Doubtful, East Coast Fever, Piroplasma l\iutans ? 
Ordinary Redwater, Piroplasma Bigeminum 

Cattle 

" 

152 
l 

25 
East Coast Fever and Ordinary Redwater, Piroplasma Parvum 

and Piroplasma Bigeminum 
" 

5 
Marginal Points, Sequel of Ordinary Redwater 
Basic :N"ucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Equi : 
Poikilocytosis, Sequel of Piroplasmosis 
Piroplasma Canis 
Basic, Nucleated and Polychromatic Cells, sequel of Piro-

plasmosis 
·Swine ]'ever 
·Swine Plague 
Pneumonia (Swine Plague 1) Cysticercus Cellulosre .. 
Necrosis in Lung, Sequel Swine Plague ? 
'Traumatic Pneumonia .. 
Bronchial Pneumonia 
Bronchial Interstitial Pneumonia 
Pleuritis and Chronic Pneumonia 
.Pulmonary Oedema 
Basic, Nucleated and Polychromatic Cells, 

of Blue Tongue? .. 
Abscess due to Bacterial Infection .. 
Abscess due to Coccus Infection 

Anremia, Sequel 

Abscess of Spleen, due to Perforation by Spiroptera from 
Stomach 

.Acariasis, Sarcoptes of Africander Goats 
~i\.cariasis, Psoroptes of Sheep 
Actinomycocis 
Aenurism of Aorta 
Amphistomum Conicum 
•Cysticercus Tenuicollis 
Anthrax 

" 
" Equines 

Dogs 

Pigs 

Ox 
Sheep 
Mule 
Goose 
Cattle 

Sheep 

" 
Horse 
Goats 
Sheep 
Cow 
Heifer 

Antelope 

Cattle 

" 

,.. 
' 

29 
20 
11 
3 
2 

5 
3 
1 
1 
1 
1 
3 
1 
1 
1 

2 
10 

1 

1 
21 
10 

1 
1 

1 

9 
5 Black Quarter 

Callus Rib Bone of Mare 1 
Chronic Interstitial Nephritis 
Cirrhosis (Liver) .. 
·Congestion of Lungs 
Dermoid Cyst 
Epizootic Lymphangitis, Saccharomyces 
Echinococcus Cyst 
Fatty Infiltration of Liver 

farciminosus 

Pig 1 
Ox 1 
Fowl 1 
Horse 1 
Equines 30 
Horse 1 
Hen 1 
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Fibrous Tumour 
Fibrous Tumour 
Icterus 
Mummified Foetus 

20 

Necrosis of Liver, due to Bacillus Necrophorus 
Parasitic Nodules in Lung 
Parasitic Nodules in Muscle 
Pthiriasis .. 
Septicremia Hemorrhagica 
Spiri1losis .. 
Streptococcus Infection 
Tuberculosis 
Necrosis of Liver 
Traumatic Pericarditis 
Basic, Nucleated and Polychromatic Cells, cause unknown, 

Worm Infection ? 
Negative Result .. 

Total 

Monthly Summary. 
July, 1905. 

East Coast Fever, Piroplasma Parvum. 
Basic, Nucleated and Polychromatic Ce1ls, Sequel of Ordinary 

Redwater 
Aneurism of Aorta 
Anthrax 
Chronic Interstitial Nephritis 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Pthiriasis .. 
Septicremia Hemorrhagica 
Negative Result .. 

Augu&t, 1905. 
Total 

East Coast Feyer, Piroplasma Parvum 
Abscess due to Bacterial Infection 
Swine Fever 
Swine Plague 
Amphistomum Conicum } 
Cysticercus Tenuicollis ? 
Congestion of Lungs 
Epizootic Lymphangitis, Saccharomyces Farcirninosus 
Fatty J nfiltration of Liyer 
Neciosis of Liver, due to Bacillus Necrophorus 
P]euritis and Chronic Pneumonia 
Tu ber,~nlosis 
Nega-u:v~ Result .. 

Total 

Horse ll 
Cow IL 
Calf 1 

1 
Cattle 3. 
Equine 1 
Ox l 
Goats 3. 
Antelope 1 
Heifer 1. 
Equines 3, 

Cattle 4 
Equine L 
Cow 1 

Pigs s: 
7081 

l, ll l,! 

Cattle 91 

" 
3-

Heifer 1 
Cattle 1 
Pig 1 
Equines 2'. 
Goats 3: 
Antelope 1 

64 

85 

Cattle 8 
Dog 1 
Pigs 2: 

" 
l 

Antelope 1 

Fowl l 
Equines 3: 
Hen 1 
Cattle 1 
Goose 1 
Cattle 1 

72 

9:t 
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:Septcmbtr, 1905. 
East Coast Fever, Piroplasma Parvum . . Catt]e 21 

] 

2 
1 
1 
2 
l 
1 
5 
2 
] 

East Coast Fever and Ordinary Redwater, Piroplasma Parvum 
and Piroplasma Bigeminum . . . . ' . . . . 

Ordinary Redw'ater, Piroplasma Bigeminum 
Piroplasma Equi .. 
Piroplasma Canis 
Basic, Nucleated and Polychr. Ce1ls, Sequel of Piroplasmosis 
Abscess due to Coccus Infection 
Abscess due to Bacterial Infection .. 
Acariasis, Sa.reoptes of Africander Goats 
Acariasis, Psoroptes of Sheep 
Anthrax .. 
'Fibrous Tumour 
Fibrous Tumour 
Epizootic Lymphangitis, Saccbaromyces Farciminosus 
Spirillosis .. 
Negative Result .. 

rOctober, 1905. Total 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Abscess due to Bacterial Infection .. 
Acariasis, Sarcoptes of Africander Goats 
Anthrax .. 

" 
" Equine 

Dog 
Dog 

" Goats 
Sheep 
Cattle 
Horse 
Cow 
Equines 
Heifer 

Cattle 

1 
1 
7 
1 

67 

115 

15 
1 

2 
2 

" 1 
Goat 1 
Cattle 1 

Dall us Rib Bone of Mare 1 
Epizootic Lymphangitis, 'Saccharomyces 
Streptococcus Infection 

Farciminosus Equine 1 

Basic, Nucleated and Polychromatic Cells, cause unknown, 
Worm Infection 1 

Negative Result .. 

.November, 1905. Total 

East Coast Fever, Piroplasma Parvum 
East Coast Fever, and Ordinary Redwater, Piroplasma 

Parvum and Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequal of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Canis 
Basic, Nucleated and Polychr. Cells, Sequel of Piroplasmosis 
· Swine Fever 
Pneumonia in Pig, Cysticercus Cellulosoo, Swine Plague 1 
Acariasis, Sarcoptes of Africander Goats 
Acariasis, Psoroptes of Sheep 
Anthrax .. 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
:Negative Result .. 

Total 

Equine 1 

Pigs 

Cattle 

" Dog 

" Pig 

Goats 
Sheep 
Cattle 
Equine 

8 
83 

117 

6 

1 

1 
1 
1 
1 
1 
1 
3 
1 
1 
1 I 

41 

60 
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December, 1905. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 

.. Cattle T 
J; 

East Coast Fever and Ordinary Redwater, Piroplasma Parvum 
and Piroplasma Bigeminum 

Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 
Redwater 

Piroplasma Equi 
Pulmonary Oedema 
Acariasis, Sarcoptes of Africander Goats 
Necrosis in Liver, due to Bacillus Necrophorus 
Tuberculosis 
Negative Result .. 

Total 

January, 1906. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Marginal Points, Sequel of Ordinary Redwater 
Doubtful, East Coast Fever, Piroplasma Mutans 1 
Piroplasma Equi. 
Basic, Nucleated and Polychromatic Cells, Sequel of Piro-

plasmosis 
Acariasis, Sarcoptes of Africander Goats 
Anthrax .. 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Tuberculosis 
Traumatic Pericarditis 
N ega ti ve Result .. 

Total 

February, 1906. 

" 

Equines 
Cattle 
Goats 
Cattle 

Cattle 

" Equine 

Dog 
Goats 
Cattle 
Equine 
Cattle 
Cow 

l 

1 
z 
1 
2: 
1 
1 

48-

65, 

9, 

6-

z 
2. 
1 
1 

1 
2; 

I 
I 
I 
I 

5& 

86, 

East Coast Fever, Piroplasma Parvum .. Cattle 17 
Ordinary Redwater, Piroplasma Bigeminum 4 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 3-
Piroplasma Equi. 
Necrosis in Lung, Sequel Pneumonia, Swine Plague '? 

Abscess, due to Bacterial Infection .. 
Dermoid Cyst 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Necrosis in Lung of Bull, due to Bacillus Necrophorus 
Parasitic Nodules in Muscle 
Negative Result .. 

Total 

Equine l 
Pig I 

2, 
Horse 1 
Equines 2-
Bull 1 
Ox I 

56, 

89, 
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March, 1906. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 

.. Cattle 

Basic and Polychromatic Cells, Sequel of Ordinary Redwater 
Marginal Points, Sequel of Ordinary Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Poikilocytosis, Sequel of Piroplasmosis 
Traumatic Pneumonia .. 
Bronchial Interstitial Pneumonia 

.Abscess of Spleen, due to Perforation by Spiroptera from 
Stomach 

Basic, Nucleated and Polychromatic Cells, Anremia Blue 
Tongue? 

Anthrax .. 

Abscess due to Bacterial Infection 
Black Quarter 
Cirrosis 

Mummified Foetus 
Negative Result .. 

Apri'.l, 1906. 

Total 

" 
" 
" 
" 

Equine 
Cattle 
l\Iule 

Sheep 

Cattle 

Cattle 

Ox 

East Coast Fever, Piroplasma Parvum 

Ordinary Redwater, Piroplasma Bigeminum 

. . Cattle 

East Coast Fever and Ordinary Redwater, Piroplasma Parvurn 
and Piroplasma Bigeminum 

Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 

Marginal Points, Sequel of Ordinary Redwater 

Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Equi 

Poikilocytosis, Sequel of Piroplasmosis 
Basic, Nucleated and Polychromatic Cells, Sequel of Piro-

" 

" 

" 
" 

Equines 

" 

plasmosis Dog 
Bronchial l'neumonia Sheep 

Acariasis, Sarcoptes of Africander Goats Goats 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Negative Result .. 

Total 

12 
3 

6 

2 

4 

1 
1 
1 

1 

I 
2 
5 
1 

1 
I 

78 

120 

7 

7 

I 

6 

l 

5 

2 
1 

1 
1 

2 
3 

48 

85 
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May, 1906. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 

.. Cattle 

East Coast Fever and Ordinary Redwater, Piroplasma Parvum 
and Piroplasma Bigeminum 

Basic~ Nucleated and Polychromatic Cells, Sequel of Ordinary 
Redwater 

Marginal Points, Sequel of Ordinary Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Equi 
Poikilocytosis, Sequel o [ Piroplasmosis 
Basic, Nucleated and Polychromatic Cells, Amemia, Sequel 

of Blue Tongue ? .. 
Abscess, <lne to Bacteri.tl Infection .. 
Acariasis, Sarcoptes of Africander Goats 
Acariasis, Psoroptes of Sheep 
Black Quarter 
Streptococcus Infection 
Parasitic Nodules in Lung 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Negative Result .. 

Total 

June, 1906. 

East Coast Fever, Piroplasma Parvum 
Poikilocytosis., Sequel of Ordinary Redwater 
Piroplasma Equi. 
Bronchial Pneumonia, 
Acariasis, Sarcoptes of Africander Goats 
Acariasis, Psoroptes of Sheep 
Actinomycosis 
Anthrax .. 
Black Quarter 
Ecinococcus Cyst 
Epizootic Lymphangitis, Saccharomyces Farciminc•sus 
kterus 
Tuberculosis 
Nee-nti~.,~ ~~':',_~lt .. 

" 

" 

Equines 

Sheep 

Goats 
Sheep 
Cattle 
Equines 
Horse 
Equines 

Cattle 

Equines 
Sheep 
Goats 
Sheep 
Cow 
Cattle 

Equines 

Oalf 
Cattle 

21 
1 

1 

5 
2 

4 

3 

I 

I 

1 
4 

2 

1 
2 

1 

7 
41 

98 

20 

4 

1 

2 

2 

5 
1 

2 

3 

1 

3 

1 
I 

52 

98 
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District Summary . 
. Barberton. 

East Coast Fever, Piroplasma Parvum Cattle 4: 
Basic, Nucleated and Polychr. Cells, Sequel of Piroplasmosis Dog 1 
Negative Result . . 13 

Total 18 
Ermelo. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
East Coast Fever and Ordinary Redwater, Piroplasma Parvum 

and Piroplasma Bigeminum 
Piroplasma Equi 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Traumatic Pneumonia .. 
Abscess due to Bacterial Infection 
Actinomycosis 
Echinococcus Cyst 
Icterus 
Tuberculosis 
Negative Result .. 

Heidelberg. 

Total 

Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Bronchial Pneumonia 
Abscess due to Bacterial Infection 

Cattle 

" Equines 

Cattle 

" Ox 

Cow 
Horse 
Calf 
Cattle 

Cattle 

" 
" Sheep 

8 
2 

2 
2 

1 
1 
1 
1 
1 
1 
1 
1 

42 

64 

3 

5 
3 
1 
1 

Sheep 1 Acariasis, Psoroptes of Sheep 
Callus Rib Bone of Mare 1 
Necrosis of Liver, due to Bacillus Necrophorous 
Streptococcus Infection 
Tuberculosis 
Negative Result .. 

Total 
. Johannesburg. 

Doubtful, East Coast Fever, Piroplasma Mutans 1 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Pirop~.:~ma Equi 
Abscess du..:- to Bacterial Infection .. 
Anthrax .. 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Streptococcus Infection . . . . 
Negative Result .. 

Total 

Cattle 1 
Equine i 
Cattle 1 

Cattle 

" Equine 

Cattle 
Equines 

20 

38 

1 
1 

2 
1 
2 
4 

10 
2 

72 

95 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



2ti 

Krugersdorp. 

Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 
Redwater 

Poikilocytosis, Sequel of Ordinary Redwater 
Poikilocytosis, Sequel of Piroplasmosis 
Abscess due to Coccus Infection, 
Cirrhosis 
Negative Result .. 

Total 

Lichtenburg. 

Fibrous Tumour 
Traumatic Pericarditis 
Negative Result .. 

Total 

Lydenburg. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Negative Result .. 

Total 

Middelburg. 

  

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Basic, Nucleated and Polychromatic Cells, Sequel of Piro-

plasmosis 
Swine Fever 
Pneumonia, Cysticercus Cellulosre, Swine Plague '? 

Dermoid Cyst 
Negative Result .. 

Total 

Cattle 

Equine 

Ox 

Cow 

Cattle 

Equines 

Cattle 

" 

Dog 
Pig 

Equine 

r 
1 
1 

1 
1 

34, 

39 

1! 

l' 

3 

2: 
li 

3;-

2. 
5, 

15 

28: 

14 
l 

4 

1 

1 
1 

1 
1 

51 

75, 
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Waterberg. 

E-ast Coast Fever, Piroplasma Parvum .. Cattle 
East Coast Fever and Ordinary Redwater, Piroplasma Parvum 

and Piroplasma Bigeminum 
Parasitic Nodules in Muscle 
Negative Result .. 

Zo ut pans berg. 

Total 

" Ox 

East Coast Fever, Piroplasma Parvum .. Cattle 
East Coast Fever and Ordinary Redwater, Piroplasma Parvum 

and Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Equi 
Basic, Nucleated and Polychromatic Cells, Anremia, Blue 

Tongue? 
Abscess due to Bacterial Infection .. 
Acariasis, Sarcoptes of African<ler Goats 
Acariasis, Psoroptes of Sheep 
Chronic Interstitial Nephritis .. 
Epizootic Lymphangitis, Saccharomyces Farciminosus 
Fibrous Tumour 
Pthiriasis .. 
Negative Result .. 

Total 

Piet Retie/. 

Sheep 

Goats 
Sheep 
Pig 
Equines 
Horse 
Goats 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 

. . Cattle 
Cattle 

Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 
Redwater 

Negative Result .. 

Total 

Potchef st room.. 

Marginal Points, Sequel of Ordinary Redwater 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Poikilocytosis, Sequel of Ordinary Redwater 
Anthrax .. 
Mummified Foetus 
Necrosis of Liver, due to Bacillus Necrophorus 
Necrosis of Lung, Sequel Pneumonia 
Necrosis of Liver . . . . . . 
Fatty Infiltration of Liver 
Negative Result .. 

Total 

Cattle 

" 
Cattle 
Pig 
Equine 
Hen 

1 
t 

35, 

57 

1 

1 
2. 
4 

2 
2, 

17 
4 
1 
9 
1 
3-

101 

205,, 

15-
1 

2 ·, 
" 

15, 

33. 

1 
2, 
1 
1 
2·· 
1 
1 
1 

29 .. 

41 
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Rusten.burg. 

East Coast Fever, Piroplasma Parv11m . . Cattle 21 
East Coast Fever and Ordinary Reclwater, Piroplasma Parvum 

and Piro plasma Bigemin •1m 1 
Basic, Nu~Ieated and Polychromatic Cells, Sequel of Ordinary 

Redwater 1 
Anthrax . . 1 
Black Quarter 5 
Negative Result . . 59 

Total 88 

Pretoria. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Marginal Points, Sequel of Ordinary Redwater 

Cattle 

" Basic, Nucleated and Polychromatic 0ells, Seauel of Ordinary 
Redwater 

Poikilocytosis, Sequel of Ordinary Redwater 
Piroplasma Equi 
Poikilocytosis, Sequel oi Piroplasmosis 
Piroplasma Canis 
Swine Fever 
•Swine Plague 
Bronchial Pneumoni'-t 
Bronchial fnterstitial Pnenmonh 
Pleuritis and Chroni~ Pneumovia 
Pulmonary Oedema 
Abscess due to Bacterial Infection 
Acariasis Sarcoptes of Africaniler Goa.ts 
Acariasis, .Psor optes of Sheep 
Aneurism of Aorta 
Amp'1ietomum Conic1.~m } 

·Cysticercus TenuicolFs 
Anthrax .. 

· Congestion of Lungs 
Epizootic Lymphangitis, Saccaaromyces iarciminosus 
Spirillosis .. 
' Tuberculosis 

" Equines 

" Dc,gs
Pig~ 

" Sheeo 
Mule· 
Goose 
C:1ttle 

G,m.ts 
%eep 
Reifer 

Antelope 

Cattle 
Fowl 
Equines 
Cattle 

" Basic, Nucleated and Polychromatic Cells, cause unknown 
Worm Infection ? Pigs 

Negative Resi1lt .. 

Total 

,,Standerton. 

14 
11 
5 

6 
8 
4 
I   

3 
~ 
1 
2 
1 
l 
1 
3   

2   

5 
1 

1 

2 
1 
6 
1 
2 

8 
144 

236 

Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 
Redwater Cattle 1 

Abscess due to Bacterial Infection 1 
Negative Result. . 9 

Total 11 
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Swaziland. 

East Coast Fever, Piroplasma Parvum 
Poikilocytosis, Sequel of Piroplasmosis 
Basic, Nucleated and Polychromatic Cells, Sequel of Piro-

plasmosis 
Acariasis, Sarcoptes of Africander Goats 
Parasitic Nodules in Lung 
Septicremia Hemorrhagica 
Negative Result .. 

Total 
V olk.srust. 

Ordinary Redwater, Piroplasma Bigeminum 
Anthrax 
Negative Result .. 

Total 
Zeerust. 

East Coast Fever, Piroplasma Parvum 
Ordinary Redwater, Piroplasma Bigeminum 
Basic, Nucleated and Polychromatic Cells, Sequel of Ordinary 

Redwater 
Abscess of Spleen, due to Spiroptera 
Negative Result .. 

Total 
Cape Colony. 

Negative Result 

Madagascar. 
Negative Result .. 

VACCINE. 

Cape Orange Portuguese 1 !)05-6. Transvaal. River Colony. Colony. 
Territory. 

-
i 

' Tubes. Tubes. Tubes. Tubes. 
July ... 41,550 6,000 2,000 6,000 
August "' 

I 38,215 18,000 1,000 6,000 
September ... I 46,li45 24,000 10,500 6,000 
October ... I 16,015 3,000 5,000 6,016 
November ... 8,115 18,000 2,000 6,000 
December ... 10,04i5 6,000 2,000 -
January ... 14,321 12,000 - 6,000 
February ... 10,315 24,000 1,000 6,000 
March ... 1.\615 60,000 1,000 6,000 
April ... 15,215 42,000 1,500 6,000 
May ... 9,32i5 ti,010 1,000 6,000 
June ... 9,065 18,000 1,000 6,000 

--- ·------.-----
TOTAL 

I 
234,441 

I 
237,010 28,000 66,016 

)Iozam-
bique. 

Tubes. 
-
-
-
-

50 
-
-
-
-
-
-
-

50 

56(i,717 tubes at 2d. each-£4,722 12s. 10d. 

I 

Cattle 
Equine 

Dogs 
Goats 
Equine 
Antelope 

Cattle 

" 

Cattle 

" 

2 
2 
1 
1 

40 

57 

3 
1 

i2' 

16, 

2 
2 

1 
1 

11 

17 

1 

~atal. TOTAL. 

Tubes. I Tubes. 
- 55,550 
- i 63,21.5 
- 87,145 
- 30,031 
- 34,165 
- 18,045 
- 32,321 
300 41,615 
350 82,965 
250 ti4,965 
300 22,635 
- 34,065 

: 

1,200 

I 
566,717 
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CALF VACCINE LY.MPH. 

_Analysis from Reports Recei?:ed on Re.~ults of rar:cination with (a[,/_'.f!S 1Yo.~. 118 to 158, 
i.~sued d1t1·in,q the Year 1905-6. 

NL"l\IIlER.. 

118 
119 
120 
121 
12, 
124 
12:, 
126 
127 
128 
12!1 
130 
131 
132 
133 
134 
13,, 

'136 
137 
138 
139 
140 
141 
142 
143 
144 
14:, 
146 
14i 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 

PBUIAHY YACCIXATIOXS. SECOXDAHY YACClXA'l'JOXS. 

3i 

116 
229 

33 

21 

!16 
108 

177 47 

8 5 
13 3 

ll5 41 

7;:, 4 
218 16 

30 2i 
28 20 

194 21 
1 1 1 

18 1 
;-,8 26 

222 88 
5 4 

72 72 
74 23 
20 20 
2;:, 14 

129 68 
2 2 

36 34 
199 138 
168 40 

20 

9;:, 
101 

4 

2i 

39 

4 
14 

2;:, 
20 
l!l 
1 
l 

26 
86 

4 
71 
23 
13 
13 

67 
2 

33 
132 

29 

9!1 
94 

100 

57 

100 
100 

200 

168 
38i 

11 

97 138 

100 
88 i 

91 6:\ 
100 30 

90 ii 
100 
100 
100 260 

97 1,044 
100 

98 40 
100 203 
6ri 23 
93 

98 721 
100 4 
97 46 
96 286 
ii 211 

100 70 

9() I iO 
194 lt2 

11 4 

131 !13 

65 3r, 
lfi I 4 
77 62 

98 80 
446 333 

39 14 
77 77 
23 10 

30;:, 172 
4 

46 34 
144 72 

2;:, 24 

70 

78 
i4 

36 

71 

82 
75 

36 
100 

43 

56 
l'>O 
74 
50 
96 

No returns received. 

S~e hel~•w. 
No returns received. 

See below. 

No returns received. 

See below. 

---------------------------------------------
Total 2,302 944 877 93 j 3,914 1.890 I 1,298 

I 
69 

The following results from Calves Nos. 131, 151 and 158 are shown more fully, and it 
will be noticed that whereas one vaccinator obtains a very high percentage of successful 
results, another only obtains a very low figure, thus reducing the percentage on the total 
•results:-
-------~--~--~-~o/~o-----, -------: -~o---,-/ o--.-------·--·-----· 

10 10 10 ~ ,I i 131 
40 I 1 100 
69 3 3 100 I 

----1--5_8 ___ 3_3 ___ 1_3 ___ 4_0__ ! 

Total 

151 

177 

11 
9 

47 27 57 I I 

~--i-~i i 
__ T_o_ta_l_1 ___ 2_0 ___ 2_0_ ---13---;--1 ! 

158 

Total 

153 
7 
8 

168 

I I 
25 --24- __ 9_6_1 210 I 24 24 100 

~ ! !~ _1~1~ --=:_ -~ --- ---------
40 29 77 -I 211 I 25 24 96 
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RECORD OF THE PRODUCTION OF BLUE TONGUE SERUM, HORSE SICKNESS 

SERUM AND QUARTER EVIL VACCINE. 

Blue Tongue Serum.-Amount manufactured, 77,487 c.c. 

Horse Sickness Serum.-Manufactured from the 1/3/05 
to the 30/6/06 
Issued during the same period :

Transvaal 
Rhodesia 
German West Africa 

l:sed on the Station 

litres. 
1,384 

297½ 
21 

litres. 
6.871 

1, 702½ 

5,168½ 
445½ 

Quarter Evil Vaccine.-The manufacture of this vaccine was started in 
March, 1906, and from that date to the 30/6/06, the total number of double 
-doses issued wa.s 450. 
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DR. 'l1HEILER'S RES:FJAROH. 

PIROPLAS:MA MDT.ANS, n.spec., A NEW SPECIES OF 
PIROPLAS:MA ASD THE DISEASE CAFSED BY IT. 

In my annual report for the year 1904-5 I publishe<l an article 
on the piroplasma bigeminum of the immune ox in which I 
demonstrated that the inoculation of blood of au ox immune against 
ordinary redwater into susceptible animals cause<l the appearance of 
one or two reactions followed by the presence of endoglobular parasites 
resembling, in shape and size, the piroplasma parvum of East Coast 
fever. It has been repeatedly pointed out that the correct diagnosis 
of this latter disease is of the utmost importance from a legislative 
point of vim,·, and, further, that the possibility of mistaking piroplasma 
parvum with those small parasites is considerable. 

It was accordingly necessar~· to collect further evidence for 
differential diagnostic purposes, and a series of experiments with fresh 
susceptible animals were made. Captain Olver, of the A. V.D., who 
interested himself in microscopical work of this station, carried out 
part of this investigation, and his results are included in these notes. 

The question of small encloglobular parasites in the shape of rods, 
rings and flagellated bacillary forms has lately assumed quite a new 
aspect. 

At the last International Congress of Veterinary Surgeons 
(Section of Tropical Disease) held in Buda Pesth, Dsclrnnkowsky from 
Transcaucasus, who (as I mentioned in the article referred to above) 
discovered "tropical piroplasmosis " in the Transcaucasus, stated that 
this disease should not, as we were formerly inclined to believe, be 
considered identical ·with the one commonlv known in South Africa 
as East Coast fever. In their first puhli;ation, Dschunkowsky and 
Luhs stated that the disease studied by them and caused by small 
endoglobular parasites was not inoculabl~ into cattle, and this ~bserva
tion was a further argument in favour of connecting the two diseases 
"tropical piroplasmosis " and "East Coast fever." 

Subsequently, however, Dsclnmkowsky inoculated fresh cattle 
derived from other not infected regions, and found that he could 
inoculate susceptible cattle with the disease. This new discovery, 
accordingly separates the two diseases. Consequently, we have two 
distinct diseases due to small endoglohular parasites, one inoculable 
and the other not. l\fr. Bitter, of Cairo, made a communication to 
the effect that in Egypt he noticed a piroplasmosis also clue to· small 
piroplasms and he exhibited photographs. These small endoglohular 
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parasites are found iu importeJ cattle, et3pecially in calves; country
bred cattle being immune. He further stated that this piroplasmosis 
could not be produced in susceptible cattle by inoculation of b]ood 
from sick cattle. He also mentioned a characteristic lesion found in 
calv.es, which succumbed to this disease, iu the presence of numerous 
small hemorrhagic ulcers in the ahomasmn almost identical to those 
Dschunkowskv demonstrated in natura. 

Ducloux; of Tunis, reported a similar disease in that country. 
Since then he made a communication to the Societe de Biologie of 
Paris ·wherein he says the disease principally attacks young animals. 
The post-morteni lesions described resern ble those of East Coast fever, 
especially those of the stomach and intestines. In my opinion, how
ever, it has not yet been demonstrate<l ,vith which disease that of 
Egypt and Tunis-which two are probably one and the same-are 
identical. To judge from the assertion of Bitter, who, when questione<l 
on the subject, insisted on the non-inoculahility of the disease, one 
is inclined to be]ieve that this 1atter one, if not identical with East 
Coast fever, nevertheless belongs to that group which is caused by 
small piroplasms. 

The piroplasmata of cattle would thus he grouped as follows:-

Type. Piroplasma Bigeminwn. 
Piroplasma bovis (Babes), found in the European 

hemoglobinuria of cattle. 
Piroplasma bigerninum (Smith and Kilborne) of Texas 

fever. 

Type. Piroplasma Pa1Tum. 
A. Inocula ble piroplasmosis. 

Tropical piroplasmosis of Transcaucasia. Piroplasma 
annulatum (Dschunkowsky).* 

B. :N on-inocn1ahle piroplasmosis. 
Piroplasma parvum (Theiler) of East Coast fever. 
Piroplasma of the North .African disease (Bitter and 

Duclonx.) 
In the face of these new discoveries of various piroplasmoses due 

to small parasites, the question immediately arises whether ring and 
. rod-sha1wd parasites found by us in calves after inoculation of blood 
derived from redwater iunnuue animals are really forms of the 
piroplasma bigeminum-which, hitherto, I have considered them-or 
whether we have to contend with still another form of piroplasmosis 
caused by small piroplasmata and inoculable with the blood of immune 
animals, such as in the case of Texas fever. Accordingly, the animals 
from which we derived onr redwater blood for the inoculation would 
have had the germs of hoth diseases in their blood, and, further, it 
would follow that cattle horn and bred in redwater areas of South 
Africa would probably he immune to two different kinds of 
piroplasmoses. 

* It was urnler this name that Dschunkowsky described the parasite as a new species at 
the Congress in Buda Pesth. 
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The point at issue at the present time is to determiue whether 
such is the case. 

It has been noted by Australian and American* investigators that 
the injection of blood from a Texas fever immune animal produces in a 
susceptible calf two more or less distinct reactions during ·which the 
number of red corpuscles decreases. Some of the animals may die 
during the first reaction and some during the second. The first rise 
of temperature, viz., at the beginning of the primary reaction, ·was 
usually noted to occur on or a bout the 8th or Dth day, sometimes a 
little earlier and sometimes a little later; it usually continued for 
seven or eight days. In some cases it may not exceed four days, and, 
in others, it may be prolonged to fifteen days. The daily average of 
the temperature during the primary fever period, counting all animals 
that had a distinct reaction, ,vas about 104.5 ° F. The second reaction 
begins about the 25th to B0th clay after inoculation and continues for 
seven to eight clays. (This secondary reaction was not, as a rule, so 
severe as the primary.) In some animals which received but one 
inoculation no appreciable reaction appeared at the usual period of 
primary fever, hut came up strongly at the secondary period. The 
suggestions arise that a tertiary and succeeding recurrences of fever 
take place, each milder than the preceding one, nntil immunity is 
finally attained. In my publication quoted earlier in these remarks, 
and also in an article on "redwat.er" which appeared in the 
" Agricultural Journal," I alluded to these observations, especially to 
the two reactions which also often occur in susceptible calves injected 
with South African red,vater, and the observations were thus 
confirmed. 

In the Ame1:ican investigations quoted above we miss a description 
of the changes the blood undergoes during these two reactions, and 
we must, therefore, conclude that no particular stress was laid on 
microscopical examinations. Hence we cannot expect to obtain 
information regarding the rings, rod-shaped and flagellated forms 
which I found, as a rnle, in South African redwater. 

In connection with our examination of the blood from cattle 
injected with blood of immune oxen, we occasionally noticed the 
appearance of coccus-like bodies almost without exception situated on 
the margin of the reel corpuscle and deeply staining when any of the 
modern stain (Laveran, Giemsa) was applied, thus shewing that they 
consist of pure chrornatine. On this account we have considered them 
to be of protozooic nature, and by this stain easily distinguishable from 
basophile granulations which may be present at tho same time. These 
granula take the blue stain and are of various sizes. The "marginal 
points," as we ca11 them, are almost of the same size, and, as nwntionecl, 
always sitnated on the periphery. These marginal l)oints are fre<7uently 
met with after inoculation of immune reclwater blood and are some
times present for a considerable time. I verv often saw them hv the 
side of the small piroplasmata, with which they cannot he mist.aken, 
being easily disting-nishable by their described characteristici;. 

* T. W. Connaway an1l M. Francis: "Texas Fever," Columbia, Missouri, 1899. 
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In pernsing the literatnre on Texas fever, reference is made to 
the presence of these peripheral points by various authors, and this 
observation may be considered as a proof that the examination of 
blood after the appearance and disappearance of piroplasma bigeminum 
was continued for some time. The allusion to the presence, or other
wise, of these parasites in works on Texas fever put us in the position 
to say that those observers who noted the marginal points in the blood 
would also have seen the ring, rod and flagellated forms of the 
piroplasma which I haw described to be present in Sonth African 
inoculated cattle if they had been present in their cattle. Tlrns, the 
mention of the appearance of peripheral bodies on one hand, and not 
mentioning small endoglobnlar parasites on the other, can only be 
interpreted by the fact that these latter were not seen by the authors, 
hence they were not present. Thns we must indirectly accept that 
the rina:s, rods and flagellated forms have nothing to do ·with 
piroplasma bigeminnm, and probably represent another species of 
piroplasma. 

Smith and Kilborne were the first to notice the marginal points,. 
and they refer to them as "peripheral bodies or peripheral coccns-like 
bodies." Thev found these forms in connection with a form of Texas 
fever called t'he mild type. Here they found from 5 % to 50 % of 
the rerl corpuscles in the circulating- blood infected for a period of 
one to five weeks. In stained preparations, these coccus-like bodies, 
varying in size from 0.2 to 0.5 micro-millimetre in diameter, are seen 
situate(l within the corpuscle on its border. The~~ sometimes appear 
sitnated on the border, but outside of the corpuscle, and, as a rnle, 
only one is found in a single corpnscle. In many cases a division of 
the coccns-like bodies into two conld be clearly made out, and thes.e 
were found in 

(1) Animals exposed to Texas fever late in the season (October 
and K ovem her) ; 

(2) Animals which passed throngh an acute attack earlier in the 
summei· (second attack or relapse in Octoher and N ovemher); 

(3) Animals which contract a mild disease dnring or previous to 
the season of the acnte disease. 

Smith and Kilborne also point out that these peripheral bodies. 
must not be mistaken for the granules (punctate. cells) which are 
found in connection with Texas fever, and with ·which these granules. 
might possibly be mistaken. That they are different from these 
follows from the fact that they appear with, or immediately before, 
the destruction of the red corpuscles, whereas the granules appear 
after the number has fallen below half the original number, and when 
the destruction ceases the punctate cells still increase and the coccus
like bodies disappear. The bodies are all the same size in the same 
preparation of blood, hut the granules differ considerably in this. 
respect. 

These hvo investigators leave the question open as to whether 
these bodies are stages of the Texas fever parasite or of another 
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parasite transmitted with it, but are inclined to believe in the unity 
of both. Ligniere, who studied Texas fever in the Argentine Republic, 
remarks, after quoting the statement of Smith and Kilborne regarding 
these pnnctiform bodies, that these scientists were probably mistaken 
in their observations, due to their method of staining, by which 
sometimes intraglobular bodies appear closely resembling parasites. 
Ligniere asserts that the benign form of Trystezza is due to the 
presence of the ordinary pear-shaped parasite. 

nr. Knuth, who studied Trystezza in the La Plata States in 1D04, 
states that he also saw these peripheral bodies and devoted some 
attention to them. They appeared frequently, but principally after 
Texas fever. These points, when snbmitted to the Homanowsky 
method, stain red, and, consequently, consist of chromatin. Accord
ingly, the~· cannot be considered as either the products of destruction 
-0r as cocci. He did not see them in animals of countries free of ticks, 
hnt in animals after natnral as ,vell as artificial infection. He quotes 
the historv of one observation of an animal in which he first saw 
the piropiasma bigemimnn, when, on the 41st day after infection, 
these parasites appeare(l again accompanied with high fever. They 
were frequent in this case, having from two to four points in one 
and the same corpnscle. This animal died after an almost complete 
dissolution of the blood corpuscles accompanied with the appearance 
of many punctate cells (basophile granulations). 

A second animal which had be-en inoculated with the same sample 
of blood shewed these parasites 46 days after infection, after which 
time they gradnally disappeared. ·when the peripheral bodies were 
present in the blood of the former animal, it was tapped and injected 
into six fresh animals, four of which could be considered to be immune, 
whereas two were not. These two latter animals shewed peripheral 
bodies, but not piroplasma bigeminum, on the 10th and 18th day after 
infection. The punctiform parasites were very frequent, and, on the 
28th day, the basophile granulations became very noticeable. 

Dr. Knuth considers these peripheral bodies as belonging to the 
cycle of development of the piroplasma and not as a separate species. 

Dschunkowsky and Luhs also describe these punctiform piroplas
mata, and ascribe the cachectical form of tropical piroplasmosis to 
th~ir presence. They appear as ronnd or oval points, consisting of 
chromatin, frequently in the shape of a diplococcus. From 10% to 
40 % of all erythrocytes may be infected in the cachectical form 0£ 
tropical piroplasmosis. 

From the foregoing notes we see that the peripheral bodies 
which were noticed in North America by Srnith and Kilborne, and 
in South America by Dr. Knuth, were considered to belong to the 
development of the piroplasma bigeminum. 

Ligniere consi<lers them as basophile granulations, au<l the Russian 
investigators identified them with a form of tropical piroplasmosis 
which they name the "eachectic form." 

I have laid particular stress on the commnnications of these 
various observers because, as I have already stated, the £act that these 
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peripheral bodies were noticed by them means that the blood examina
tions have been carried out over a long period, during which, 
according to our South African experience, rings, rods and flagellated 
forms are present and would have been seen by the above-mentioned 
scientists if they had been present in their cases. 

These peripheral points deserve, however, more attention than 
hitherto, since their exact nature has not yet been elucidated. 

I consider it advisable to giv.e the experiments undertaken for 
the purpose of the c>lnciclation of this subject in extenso. 

(1) lleifer 278.-lnoculatecl with blood of ox 3-±7 which contained 
rods and flagellated forms in its blood. 

The temperature rose the 7th <lay and remained high for about 
a week, after which it dropped to normal, but rose for the 
second time on the 21st day after inoculation and maintained 
a high level for five clays. It again dropped to normal and 
a third reaction could be distinguished on the 20th day. 

Piroplasma bigerninum appeared on the 7th clay and was present 
in rare munbers during the fever period. It appeared during 
the second reaction on the 25th clay, bnt disappear.eel with 
the drop of temperature. 

Poikilocytosis was observed one clay after the appearance of 
piroplasma bigerninum-Sth day-and four days later baso
phile granulations made an appearance, the poikilocytosis 
increased, and, simultaneously, a marked drop in the count 
of red corpuscles took place. The number of these latter, 
on the second clay of the appearance of poikilocytosis, was 
5,600,000 per c.m.m., and dropped to 2,776,000 per c.m.m., 

. which was the lowest record. For a considerable time the 
number of reel corpuscles stood at a rather lmv mark, and, 
dnring this time, piroplasma was constantly present, only 
disappearing when the number of reel corpuscles increased 
to about 5,000,000 per c.m.m. during the second reaction. 

In this case the small endoglobular parasites in the shape of 
flagellated and bacillary forms began to appear on the 29th 
day, viz., at the beginning of the third rise of temperature. 
This third reaction surpassed in length the primary and 
secondary ones. The number of red corpuscles again 
increased during this reaction. 

(2) II eifer 270.-Inoculated with blood of ox 347 as above. 

Irregular temperature shortly aft.er the inoculation. 
Distinct reaction began on the 11th day; it reached the highest 

temperature-105° F.-on the 20th day, and gradually 
descended, marking the lowest morning temperature on the 
26th day. 

A second reaction followed almost inunediatelv with the highest 
rise of temperatnre to 105° F. on the 29th day, from which 
date the cluve a.gain descended. 
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Neither piroplasma bigemimnn or poikilocytosis-with its sequelrn 
of basophile granulations-were observed during these 
reactions. 

The lowest reading of the red corpuscles at 5,300,000 per c.m.m. 
was noted on the 19th day. 

The first ring and bacillary-shaped small piroplasmata were seen 
on the 35th day, almost at the time the second reaction was 
passing over. 

(3) Heifer 273.-Inoculated with blood of calf 241. 
First reaction began on the 7th clay, the temperature reaching 

106 ° F. on the 8th day. It dropped to normal on the 14th 
day. 

A second reaction, although not very typical, began on the 21st 
- day and lasted until the 34th clay, whereupon a third rise 
of temperature became noticeable. 

Piroplasma bigeminum and poikilocytosis appeared on the 9th 
day. These parasites were noticed in rar.e numbers during 
the apyretical stage, and disappeared with the third reaction. 
Rare basic cells put in an appearance on the 14th day after 
inoculation, viz., on the day the first reaction finished! 

On this date the number of red corpuscles amounted to 4,554,000 
per c.m.m., and the basophile granulations were seen daily 
in small numbers up to the 22nd day. 

Poikilocytosis was observed up to the 25th day. 
In this heifer the first ring-sh a peel piroplasma was seen on the 

25th day-when the second reaction had already started. 
They considerably increased during the second reaction, 
notwithstanding which the number of reel corpuscles 
gradually rose to 5,924,000 per c.m.m. on the 36th day, 
when the small piroplasma infested from about 6% to 7% 
of the red blood cells. 

An analysis of the three preceding instances shews that, in each 
case, _yv-e are able to distinguish a primary and secondary reaction, 
and, in the first and last cases, even a third one. 

They all differ, however, in the length of the second reaction, 
which, in the case of the last two, is much longer than in the first 
one. 

·with regard to piroplasma bigeminnm, we distinguish three 
defined phenomena. It appeared in the first case twice, viz., with the 
typical reaction, in the second instance it did not appear at all, and 
in the third instance it was observed ·with the first reaction. 

Poikilocytosis and its sequehe were most pronounced and lasted 
the longest in the first case, ·which corresponds in respect of the length 
of the reaction to the typical case described by the Americans. 

The small piroplasma appeared respectively on the 29th, 35th 
and 25th day, viz., in the first instance at the beginning of the third 
reaction, in the second instance at the beginning of the second 
reaction;· and, thirdly, at the end of the second reaction. 
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There was no decrease of red corpuscles noticed corresponding to 
the appearance of the small piroplasmata. 

(4) Calf 284.-lnoculated with blood of ox 347. 
Irregular temperature started the first ·week after inoculation. 
The first reaction began about the 10th day and lasted for a 

week, the second reaction started on the 23rd day and lasted 
about 12 days. Closely following this, a third and more 
pronounced reaction took place, lasting about five days. 

There was nothing noticed during the first reaction, the number 
of corpuscles averaging from --!½ to 5½ millions per c.m.m. 
On the 25th day after inoculation-two days after the 
second rise of temperature-poikilocytosis was noticed and 
a drop of the corpuscles to about 4 millions per c.m.m. took 
place two days later. The poikilocytosis continued during 
the second reaction. 

In this case ring-shaped small piroplasmata appeared on the 34th 
day after inoculation, viz., at the encl of the second reaction. 
These small piroplasmata were still noticed on the 60th clay. 

Basic cells wer.e also noticed after the third reaction and at the 
time when the number of reel corpuscles had again decreased. 

(5) Calf 285.-Inoculate<l with blo'o<l of ox 3--!7. 
Irregular temperature to begin ·with; the first reaction began_ on 

the 10th day and lasted 7 days. 
A second reaction began about the 2--!th clay and lasted until the 

34th day. 
A third reaction began about the 50th day. 
Poikilocytosis was noticed for two days during the first reaction 

when the temperature was at its highest. 
It appeared for the second time on the 26th day, vif., during the 

second reaction, and lasted for four clays. 
It was again noticed on the 36th day, between the second and 

third reactions, lasting for a few days. 
In this case rings appeared on the 2Dth clay and considerably 

increased during the third reaction, when polychromatic red 
corpuscles and hasophile granulations appeared. 

The drop in the number of red corpuscles was, during the last 
reaction, corresponding to the increase of small piroplasmata. 

(6) Calf 286.-Inoculatecl with blood of ox 347. 
Very irreg;ular temperature started about three days after 

inoculation, hut no definite primary reaction was noticeable. 
This irregular temperature kept on for the following three 
weeks, and, accordingly, a second reaction could not be 
distinguished. 

Poikilocytosis was only noticed on one day-14th. The number 
of red corpuscles at that time was about 5,200,000 per c.m.m. 

The second appearance of poikilocytosis was noticed on the 26th 
day, from which date it continned for the next ten days. 
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Piroplasma bigeminum was seen on the 32nd day, and again on 
the 47th day after inoculation. 

In this case ring and bacillary-shaped parasites were noticed on 
the 41st day after inoculation. They increased considerably 
during the next 14 days, the number of red corpuscles 
decreasing with the appearance of the small piroplasmata_, 
but, later again, increasing, and at a time when the small 
piroplasmata became more frequent. 

Analysis of the Cases of Calves Nos. 284, 285 and 286. 

Of the three animals inoculated with blood of ox 347 two shewed 
no piroplasma bigeminmn, and the third one not until the 32nd day 
for the first time, and the 4 7th day for the second appearance. 

In the first case there ·was a distinct reaction without any blood 
change, which only put in an appearance during the secondary reaction. 

In the second case there was a primary reaction with blood 
change, and a secondary one in which the blood change increased. 

In the third case there ·was no distinct reaction, but at the time 
when primary and secondary reactions appeared in other animals, 
blood changes were noticeable. 

The small piroplasmata appeared on the 34th, 29th and 41st day 
respectively, either at the conclusion or following the conclusion of 
the second reaction. There was a decrease in the number of the red 
~orpuscles either at the time of the appearance or during the increase 
of the small piroplasmata. 

(7) Heifer 281.-Inocnlated with the blood of heifer 200. 

Irregular temperature the first week after inoculation. 
A primary reaction was noticeabl.e from about the 14th <lay, the 

temperature on that date reaching 105.4 ° F. It lasted 
about six days; a second reaction started about the 24th 
day, but only Jasted three days; a third reaction began about 
the 37th day and continued for about 8 days. 

There was a slight drop in the number of erythocytes during the 
time of the highest fever reaction, and, at the same period, 
poikilocytosis was noticed. 

At the end of the second reaction-20th day-poikilocytosis was 
again visible and continued for some length of time, the 
number of reel conmscles being reduced to between 4¼ and 
4¾ millions per c.m.m. 

The small rings and bacillary-shaped forms appeared on the 34th 
day after inoculation, three days before the third rise of 
temperature became distinct. 

Piroplasma bigerninum was noticed on the 47th day and 
occasionally after this. The small piroplasrnata increased 
during this period. 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



42 

Three days later-50th day-the number of red corpuscles 
dropped lower than on the previous occasion, maintaining at 
a lower average, whilst the rings were frequent, and rising 
again when the small piroplasma decreased. 

(8) Heifer 282.-Inoculated with blood of heifer 200. 
Irregular temperature became noticeable about the 10th day. It 

was not well marked, the morning temperature remaining 
normal. 

A slight drop in the number of red corpuscles below 4 millions 
per c.m.m. occurred, lasting for the same period as the 
reaction. 

Basophile red corpuscles and poikilocytosis were noticed on the 
17th day. 

The secondary reaction started about the 25th day and was of 
the same character as the first one; it continued with an 
intermission of two days into the third reaction, which 
started about the 35th day. 

The number of red corpuscles during this time averaged about 
4f millions per c.m.m. 

Poikilocytosis was noticed during the second reaction, and was 
again present after the third reaction had passed. 

Piroplasma bigeminum ·was noticed on the 33rd day after 
inoculation, together with the small ring-shaped bacillary 
forms, viz., during the intermittent period of two clays 
between the second and third reaction. These small 
parasites were present during the following weeks, and the 
red corpuscles dropped as the small piroplasmata incre.ased 
in numbers. 

(9) Heifer 27 4.-Inoculated with blood of heifer 200. 
Irregular temperature started the first week after injection. 

There was no distinct primary reaction, but a slight drop of 
the red corpuscles from the 10th to the 14th day was 
noticeable, the munber on the latter date being 4 millions 
per c.rn.m. 

There was no change in the blood corpuscles during this period, 
neither was there any distinct secondary reaction. From the 
30th day, however, the morning temperature kept higher 
than usual, and, on the 35th day, the evening temperature 
rose to a distinct reaction, dropping to normal on the 41st 
day, when rings and bacillary forms appeared. These were 
not so frequent as in other cases, and the reel corpuscles 
maintained at normal figures. 

Analysis of the Three Cases of Heifers Nos. 281, 282 and 274, 
Inoculated with the Blood of Heifer 200. 

Three reactions were noticed in the first case, and three could be 
distinguished in the second case, whereas in the third case, only one 
reaction was distinguishable. 
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Piroplasma bigeminum ,ms not seen in heifer 281 ; in heifer 282 
it appeared on the 33rd day, and in 27 4 on the 32nd clay. 

Poikilocytosis was noticeable in the first two cases at the time 
of the first a;1d second reaction, and at the time of the second reaction 
in the third case. 

There was a drop in the number of reel corpuscles at the time 
when the first reaction is usually observed. 

The small piroplasmata appeared on the 3-!th, 33rd and 41st clay 
respectively, after inoculation. The pr<'sence of the small parasites 
was accompanied with a drop in the mnnber of the red corpuscles in 
the two first eases. 

(10) Heifer 312.-Iuoculated with 10 c.c. blood of calf 241. 
There ·was a primary reaction noticeable beginning about the 10th 

clay marked by high evening eleYations, the morning 
temperatures keeping about normal. 

Poikilocytosis was obserwd for about six days during this 
reaction. 

On one occasion a trypanosoma theileri ·was noticed. 
There was no drop in the number of the red corpuscles until the 

reaction ,vas oYer. 
A second reaction started soon after the conclusion of the first 

one; it was not well pronounced in its course, but the 
evening temperatures kept, with only one intermissiou, at 
above 104 ° F. 

At the beginning of the second reaction-on the 26th day
poikiloc,vtosis was obserYed again, and, on the same clay, 
the first ring and bacillary-shaped piroplasmata ,Yere sePn. 
These small .piroplasmata increased iu number during the 
next fourteen cla~·s, while th<' rise' of temperature still 
increased-so that the second reaction continned into the 
third one without any intermission. 

The number of red corpuscles decreased to about 2½ millions per 
c.m.m. on the 41st dav after inoculation. 

Basophile red cells were al;o notic.ed during this latter period. 

(11) Heifer 315.-Inoculatecl with 10 c.c. blood of calf 241. 
Irregular temperature cm•ye noticed the first few days after the 

injection of the blood. 
There was no rise of temperature to indicate a primary reaction, 

notwithstanding ·which piroplasma bigeminum made its 
appearance on the 15th clay and a slight poikilocytosis was 
also noticed on the 13th day. 

The number of red corpuscles decreased subsequent to this 
phenomenon. 

No second reaction could he distinguisha hle, but poikilocytosis 
again appeared on the 24th clay, and, two clays later, the 
ring and bacillary-shaped forms were present and remained 
for the rest of the time the animal was under obserrntion. 
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While these rings and rods were increasing, the morning 
temperature kept higher than normal; the evenmg 
temperature, how.ever, maintained a normal average. 

During this latter period the red corpuscles dropped to under 
3 millions per c.m.m. 

(12) Heifer 313.-Inoculated with blood of calf 241 to the extent 
of 10 c.c. 

Irregular temperature reaction during the first few days. No 
distinct primary reaction was noticeable. 

On the 13th day piroplasma bigeminum and marginal points 
were observed. 

A slight reaction was observed which started about the 25th day, 
and, on the 2Gth <lay, poikilocytosis made its appearance. 

Two days later the small rings an<l bacillary-shaped piroplasma 
were seen. Xo high temperature noticeable after this, but 
a tendency to a third reaction was marked. 

During this last period basophile cells were seen, and a <lrop in 
the number of red corpuscles to below 4 millions per c.m.m. 
,vas noticed. The small piroplasms increased in number 
during the time poikilocytosis was present. 

Analysis of the Three Cases of Heifers Nos. 312, 315 and 313, 
Inoculated with Blood of Calf 241. 

Piroplasma bigeminum was only seen in one instanc.e-heifer 313. 
In all three cases changes in the blood were noticeable at the 

time of the first and second reaction which was not marked by a 
temperature elevation corresponding to those described in other cases. 

The small piroplasmata appeared on the 26th, 24th and 28th day 
after inoculation, and in all three instances the number of reel 
corpuscles dropped considerably whilst the piroplasms increased. 

(13) Heifer 314.-lnj.ected with blood of calf 242. 
Irregular temperatnre cnne followed, hut not distinct to mark a 

primary reaction. 
Poikilocvtosis noticed on the 18th clay after inoculation and 

last~d for a week. 
Trypanosma theileri was noted on the 15th clay. 
Secondary rise of temperature-more distinct than the primary 

-about the 26th day; rings appeared on the same day for 
the first time. 

Distinct tertiary reaction from about the 34th <lay and lasting 
6 clays. 

The number of red corpuscles decreased during this last reaction 
and, on the last day, numbered 3 millions per c.m.m. 

(14) Heifer 316.-Injected with blood of calf 242. 
Irregular temperature followed, but no distinct rise to mark a 

primary reaction. 
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Poikilocytosis noticed on the 12th, 13th and 15th clays. 
Second and tertiary reactions, but slightly marked, were obserrnd. 
Poikilocytosis present for the second time ou the 25th day and 

continued for about a fortnight. 
Rings appeared on the 31st clay after inoculation, and, on the 

40th day, were fairly frequent. 
The reel corpuscles were but little affected <luring this period. 

(15) Heifer 317.-Injected with blood of calf 242. 

Irregular reaction for the first 7 days after this inoculation. 
On the 15th day the morning temperature remained higher than 

normal. 
Piroplasma bigeminum was noted on the 17th clay. 
Poikilocytosis ,,·as not obserYecl until the 26th day. 
Rings appeared the following day, and, from this date to the 41st 

day, a distinct reaction was noticeable. 
At the time when the number of rings began to increase.,. 

chromatic and basophile cells made their appearance, and 
the number of red corpuscles dropped as low as 2,440,000 
per c.rn.m. on the 45th day. 

Analys,is of the Three Cases of Heifers Nos. 314, 316 and 317, 
Inoculated with Blood of Calf 242. 

Only in one case piroplasma bigeminum appeared at the time
of the primary reaction, which, however, was but little pronounced. 
In the other two cases, no distinct . prirnary reaction was noticed, the 
usual blood change, however, being present. 

The secondary reaction was but slightly pronounced in heifer 31G
when poikilocytosis was again noticed. A second and tertiary 
reactions were found in the case of heifer 314, and, in both instances~ 
poikilocytosis was noticed. The secondary reaction continued into 
the tertiary one in the third case-317. Rings and rods appeared 
on the 26th, 31st and 26th day respectively. In two instances the 
increase of rings ,vas accompanied by the decrease of the number of 
reel corpuscles.* 

Remark.-The fifteen calves were inoculated with blood of cattle 
which we were certain to be immune against redwater. Their blood 
had either been utilised before for similar experiments or on micro-
scopical examination proved to contain ring forms. _ 

The blood of ox 347 was utilised for ox 6 ( compare article on 
the "Piroplasma Bi.geminum of the Immune Ox," Case No. 4); it 
was an animal which had recovered from redwater, and its blood 
produced piroplasma bigeminum and rings in the ox 6; it was also 
utilised for calves 240 and 241 (compare same article, Case No. 5), 

*The preceding experiments with twelve animals, Nos. 284, 285, 286, 281, 282, 274, 312, 
315, 3_13, 314, 316, 317, were carried out in this Laboratory by Captain Olver of the Army 
Vetermary Department. 
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both calves she"·ing piroplasrna bigeminum and rmgs from the 
injection. 

Heifer :WO (compare same article, Case No. 10) shewed the 
small piroplasms as the result of a heartwater reaction. 

Calf 241 is mentioned above. 
Ualf 243 had been injected with blood of calf 240 whilst it was 

undergoing the secondary reaction. It shewed piroplasma bigeminum, 
an<l, later, rings, as the result of the injection. The calves which 
were used for these experiments were purposely selected from a 
<listrict-Aliwal X orth-in which we were certain that re<lwater did 
not exist. 

Oo;lclusions to be Drawn from the 1 noculation of the .Fifteen Oalves. 

J._ distinct primary reaction was noticed in nine cases, three of 
which were accompanied with the appearance of piroplasma 
bigeminum and eight with the appearance of poikilocytosis. Six 
animals shewed no primary reaction, notwithstanding which 
poikilocytosis was noticed in five cases. 

A secondary reaction could be distinguished in thirteen cases ; 
two had no distinct reaction and shewed either piroplasms or 
poikilocytosis at the time of the second reaction. 

\Vith the exception of one case, where there ,vas a distinct 
secondary reaction-calf 270-poikilocytosis was always present. 

The first fever reaction started in the shortest instance at the 
seventh <lay-two cases; the average was 10 days, and the longest 
15 clays-one case. The poikilocytosis of the first reaction started in 
the shortest instance on the 8th day, and, in the longest instance, on 
the 17th day; the usual period was from 12 to 14 days. 

The second reaction began, in the shortest instance, on the 22nd 
day, and, in the longest, on the 30th day. Its usual appearance was 
after the 24th, 25th and 26th <lays. 

The poikilocytosis, which disappeared after the first reaction, 
began again on the 25th and 26th clay, and the piroplasma bigeminum, 
when it appeared, did so at the same time. The only exceptions to 
this were in two cases, firstly, when it appeared on the 32nd day, and, 
secondly, when the secondary reaction started on the 30th day. 

The tertiary reaction-when it could be distingnished-was, in 
the shortest instance, noted to start 011 the 29th day, and, in the 
longest, on the 37th day; it was accompanied in tlu.ee cases with 
piroplasma bigeminum, and, in all cases, the period c01responding to 
the third reaction, whether the fever reaction was noticeable or not, 
was accompanied with the appearance of poikilocytosis, basophile 
gTaunlations, polychromatic cells, norrno and megalo-blasts, and 
marginal points. 

During this period-but not always coinciding with the rise of 
temperature-the small piroplasrns made an appearance, sometimes 
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before, and sometimes after; only in two cases, however, no rise of 
temperature was noticed. The piroplasmata appeared as under:-

On the 25th day rn 1 case. 
,, 26th ,, 4 cases. 
,, 28th ,, 1 case. 

" 
" 
" 
" 
" 
" 

20th 
31st 
33rd 
34th 
35th 
41st 

" 
" 
" 
" 
" 
" 

2 cases. 
1 case. 
l case. 
2 cases. 
1 case. 
2 cases. 

The most remarkable phenomenon with the appearance of the 
small piroplasms was the decrease of the red corpuscles in the majority 
of cases, a decrease much more marked than in the primary and 
secondary reaction due to piroplasma bigeminum. Although there 
was not a pronounced fever curve during this period, there was, not
withstanding, a febrile elevation in the course of the temperature 
during that period in the majority of animals. The fever was the 
highest in the cases where the decrease of the red corpuscles was 
most pronounced and the small piroplasms were very numerous. ....\ .. 
tertiary reaction as a sequel to the inoculation of redwater immune 
blood has been described to occur occasionally by the Americans. 
The third reaction observed by these investigators cannot be due to 
the appearance of small piroplasms, and we must accordingly admit 
that, in some cases, the tertiary reaction may be observed after 
injection of Texas fever immune blood where small piroplasmata are 
absent. 

In South Africa this tertiary reaction may be accompanied ·with 
the appearance of a small endoglobular parasite. \Ye are quite 
justified in accepting that the tertiary reaction due to the infection 
with piroplasma bigeminum is sometimes overlapped by the tertiary 
reaction due to the small piroplasmata which frequently appears 
before that time, so that a distinction between the secondary and 
tertiary reactions is impossible. With this we express the view that 
the small piroplasmata, hitherto described as rings and rods, have 
nothing to do with the piroplasma bigeminum, but represent a species 
of its own. Thus we change our former theory that rings and rods 
are the immune form of piroplasma bigeminum. \Ve are led to this 
conclusion by (1) the occasional typical fever, following the second 
reaction, due to piroplasma bigeminum; (2) the increase and 
subsequent decrease of small piroplasmata after their first appearance; 
(3) the marked decrease of the red corpuscles during the third 
reaction, and at the time when the small piroplasmata are increasing; 
and ( 4) the very pronounced alteration of blood during this period. 

A still · more convincing phenomenon is the appearance 0£ small 
rosettes similar to those described in piroplasma equi. They must be 
considered as multiplying forms of the piroplasmata, and are not very 
frequent, but were fonnd, in each case, sometimes more often than 
in others. 
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Dschunkowsky, at the congress of Buda-Pesth, has already drawn 
attention to these crosses, and, lately, Professor Koch, who observed 
t1iem in what he considered East Coast fev.er in German East Africa, 
is of the opinion that they are typical, and proposes to distinguish a 
group of piroplasmoses clue to the small endoglolmlar parasites and 
found along the Mediterranean, Trans-Caucasus, New Guinea, and the 
}:ast Coast in which these are present. 

• In my previous article on the same subject, I have shewn that 
animals which have these rings and rods in their blood, very closely 
resembling piroplasma parvmn, could easily be infected with pathogenic 
brown ticks, thus shewing that piroplasma parvum was not identical 
with the disease in question, and, in vielv of the fact that the new 
piroplasma is neither identical with the Dschunkowsky piroplasma of 
tropical piroplasmosis, and also on account of the various shapes it 
takes, viz., rings, rods and flagellated forms, · I propose to call it 
"piroplasma mutans" n. spec. 

In the experiments quoted, blood of immnne animals was used 
for inoculation, and which blood we were certain contained the 
piroplasma higeminum and piroplasma mutans. The former was not 
always observed in the inoculated animals, but there was a febrile 
reaction, or blood lesion, as occur after inoculation of redwater blood. 
The latter was present in every case. 

The question nmv arose whether the piroplasma mutans is really 
so frequently met with as piroplasma bigeminum, and whether an 
animal which is immune to redwater is also i11unune to this new 
piroplasmosis. Since both diseases are inoculable, this question can 
easily be settled by the inoculation of blood from animals born in 
redwater areas, and which had never before been injected with 
immune blood. If such an animal is immune to ordinary redwater, 
then piroplasma bigeminum will only appear in the inoculated animal. 
On the other hand, if it is immune to piroplasma mutans, then this 
parasite will only appear. If immune to both diseases, both 
piroplasmata will appear. In the first instance, the animal which , 
supplied only piroplasma bigeminum must he susceptible to piroplasma 
mutans when injected, and, in the second instance, the reverse holds 
good. 

Bull calf 269, Africander, about two years old, born in the 
Transvaal, was tapped and 10 c.c. defibrinated blood was injected into 

(16) Calf 341.-Born on the premises, and 8 months old. 
Primary reaction from the 0th day; piroplasma higeminum seen 

on the 20th day. From the 22nd day, poikilocytosis was 
noticed, and a secondary reaction, marked in the elevation 
of the morning temperature, ensued. 

Poikilocytosis was obsenecl dnring this period and continuing 
until the 67th dav. 

Marginal points were ;een on the 27th and 28th day, anrl agam 
on the 54th and 55th days. 

Piroplasma mntans was not noticed. 
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Bull Calf 269.-Injected with 10 c.c. blood of ox 347, which contained 
both piroplasma bigeminum and piroplasma mutans. 

No reaction, blood parasites or changes of the blood were found 
in this ox after the injection. 

Result.-Oalf 341 shewed only piroplasma bigemi~nun in its blood. 
Piroplasma mutans was absent, therefore 341, when re-injected ,vith 
blood containing piroplasma mutans, should develop this parasite after 
the usual incubation time. 

(17) Calf 341.-Injected on the 1/2/06 with 10 c.c. defibrinated 
blood of heifer 317, which at that date, had still a few ring 
forms in the blood. 

No characteristic change in the temperature. curve ensued during 
the time it was under observation-1/2/06 to 18/4/06-
except that the morning and evening records sometimes 
shewed remissions varying 5 ° F. Changes in the blood in 
the shape of poikilocytosis were noticed from the third week 
after inoculation, and, from the 30th clay, the small 
endoglobular parasites made their appearance, beginning as 
flagellated forms. 

\Vith their appearance the morning temperature rose above the 
usual morning curve and continued above normal for over 
a week. 

The flagellated forms were soon associated ,vith rings; rosettes 
were also noticed. These small piroplasmata ,vere present 
for over three weeks, when they became rarer, but had not 
completely disappeared when the examination of the blood 
was discontinued. 

The blood of bull 269 did not cause the appearance of piroplasma 
umtans in calf 341, hence it should be concluded that his blood did not 
contain the parasites; therefore, bull 269, when injected with blood 
containing piroplasma mutans, should contract an infection from such 
an injection. It proved, however, to be refractory to the injection, 
and there is some difficulty to explain why this should be, unless it 
is by the fact, which is admitted in East Coast fever, namely, that 
some animals cannot be infected and prove completely immune. 

The appearance of the small piroplasms in the blood of calf 341 
should demonstrate that the injection from bull 269 did not produce 
any immunity against the small piroplasms, and this fact is in favour 
of the theory that the small piroplasma has nothing to do with 
piroplasma bigeminum, but is a species of its- own. 

Texas calf 322, two years old, and born in Potchefstroom, ,vas 
tapped and 10 c.c. o~ its blood injected into 

(18) Calf 343.-Africancler, about one year old and born on the 
station. At the same time, calf 322 was injected with blood 
of calf 241, which blood had previously been utilised for 
inoculation and contained rings and rods. 
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The temperature of cal£ 343 rose three <lays after injection and 
shewed slight poikilocytosis on the 6th day. The £ever 
reached 106 ° F. on the 8th <lay. 

The first temperature curve ended about 15 days after inoculation. 
On the 21st day a second reaction began, and, on the 23rd· 
day, piroplasma bigeminum was noted for the first time. 
This second reaction was marked by an increase of the 
poikilocytosis, which was very strong on the 26th day after 
inoculation. From the 34th day after inoculation, marginal 
points and basophile granulations were observed, which, 
together with poikilocytosis, increased during the next few 
days. 

The marginal points were noticed for -about 20 days. 
A third reaction appeared 42 days after injection, and basophile 

granulations, marginal points and poikilocytosis were all , 
present, remaining until the 60th day. 

No small piroplasmata ··were observed during this period. 
Calf 322.-which was injected at the same time as 343-shewed 

on the 27th and following days after injection a slight 
poikilocytosis, and on the 27th day a few rings were 
present, but very rarely. 

Result.-The same phenomenon, as in calf 341, was noticed here. 

Piroplasma bigeminum, poikilocytosis, and the other blood 
changes ,vere present during the second reaction, but piroplasma 
mutans was not noticed. 

The appearance of rings and rods in calf 322 on the 34th day, 
coincides with the period observed in the other calves; these rings 
and rods were, however, only present for one day. 

The same argument, as in calf 341, holds good here, namely, if 
the blood changes in 343 are not due to the presence of the piroplasm 
mutans then a second injection of blood containing this piroplasma 
should produce them. 

(19) Accordingly, calf 343 was inj.ected on the 1/2/06 with 10 c.c. 
blood of heifer 317, which at that time still had a few ring 
forms in the blood. 343 did not shew any change in its 
temperature curve during the first few weeks after 
inoculation. 

At the end of this time the morning temperature shewed a 
continual rise, lasting 10 days and rertesenting a typical 
curve. 

Flagellated forms and rings made their appearance from the 26th 
day. 

They were preceded by the usual blood changes, such as 
poikilocytosis. Rosettes were noticed when the number 0£ 
the parasites were most frequent. These parasites were still 
present 49 <lays after their first appearance, when the 
examination of the blood was discontinued. 
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No marginal points were noticed as a result of the second 
injection. 

If the blood of calf 322-which after its injection causes the 
appearance of piroplasma bigeminum in calf 343L__had contained 
piroplasma mutans they would, in all probability, have also appeared, 
but such was not the case. 

The injection of blood containing the piroplasma mutans caused 
this parasite to appear in calf 343 which, by the first injection, had 
become immune against piroplasma bigeminum. The appearance of 
rings in calf 322, due to the injection of blood of calf 241, may be 
interpreted in accepting that it was neither previously infected by this 
parasite nor immune. 

Texas calf 323, born in Potchefstroom District, was tapped and 
10 c.c. defibrinated blood was injected into Africander 

{20) Calf 344, 4 months old, and born on the premises. 
Irregular temperature ensued 3 days after injection. 
Poikilocytosis was present on the 7th day. 
Low fever reaction started from the 22nd day, during which 

poikilocytosis marginal points and basic cells were noted. 
The poikilocytosis was very pronounced, and increased from 
about the 34th day after injection; a fever reaction was 
also noticed during this period. 

The marginal points were noticed for one day on the 24th and 
again for the 37th clay, continuing for 24 clays. 

Poikilocytosis was still present on the 60th day. 
No rings and rods ·were observed. 

(21) Calf 323.-Injected with blood containing the small piroplasms 
from calf 242. 

Irregular reaction ensued lasting for about three weeks, but no 
blood changes were observed during this period. 

In the course of the next three weeks a reaction was noticeable, 
but no changes took place in the blood. 

From the 42nd clay a very irregular reaction started with high 
evening excursions. During this reaction-on the 49th day 
-slight poikilocytosis was observed, which was present for 
the following 14 days, and a few rings were noted on the 
56th day. 

The appearance of blood changes in calf 344 is explained in the 
·same manner as in the two previous cases, viz., due to piroplasma 
bigeminum, although not seen. 

The presence of rings and rods and blood changes in calf 323 
is probably due to the same cause as in calf 322, viz., it ·was not 
-previously infected with piroplasma mutans, and, consequently, not 
immune. 
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(22) Calf 344.-This animal only shewed blood changes and no small 
parasites. , 

Inoculated with 10 c.c. blood of heifer 317 on the 1/2/06, and 
should, consequently, shew rings. · 

The temperature shewed nothing abnormal during the following 
four weeks. 

On the 29th day after inoculation, flagellated forms and rings 
were seen and the typical changes of blood made a11 
appearance. 

Rosettes were also noticed. 
The temperature rose a little higher in the morning-29th day 

-and, later, shewed greater fluctuations from morning to• 
evening. 

The parasites were noticed for 27 days, after which they 
disappeared, and the examination of the blood was dis
continued. 

Result.-Oalf 344 shewed neither piroplasma bigeminnm or 
piroplasma mntans in its blood due to the first injection. 

It shewed, how.ever, blood changes such as are met with in an 
infection with the former parasites, viz., marginal points and basic 
cells. The second injection of blood, containing piroplasma mutans, 
caused the appearance of these parasites, hence again the conclusion 
that the animal had not become immune against this parasite from 
the first blood injection. 

Calf 323 could also be successfully infected with the small 
piroplasms as we had anticipated. 

Texas heifer 324, born in the Potchefstroom District, was tapped 
on the 15/11/05, and 10 c.c. defibrinated blood was injected into 
Africander 

(23) Calf 345.-About 8 months old and born on the premises. 
High temperature reaction started on the 9th day, the fever 

reaching 106 ° F. 
Piroplasma bigeminum was noticed on the following day and 

remained for two cla vs. 
Poikilocytosis appeared 3 ~lays after the appearance of piroplasma 

bigeminnm-13 days after the inoculation. It did not 
disappear but increased, basophile cells and marginal points 
appearing later; these appeared on the 25th day and 
remained . 11 days, and again, for the second time, on the 
39th and 40th day. 

Distinct secondary reaction during which poikilocytosis became 
stronger, the marginal points especially increasing. 

Third reaction was observed from about the 42nd day, from 
which date flagellated small piroplasms and ring forms 
appeared. 

Piroplasma bigeminnm was noticed for the second time on the 
55th day after injection. 
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(24) Texas Heifer 324, whose blood was used for the above inoculation, 
was injected with 10 c.c. blood of calf 312 ( compare the 
10th experiment). 

There was a pronounced reaction after this inoculation, and, for 
40 <lays following; the 7th day after inoculation, 
poikilocytosis was noticed. 

Distinct secondary reaction about 24 days after the inoculation, 
when poikilocytosis was again noticed, and rings and 
flagellated forms ,vere present for 4 days. They disappeared 
after this, but, from the 45th day, a third reaction ensued 
during which poikilocytosis and rare rings were again 
noticed for 10 days. 

The African<ler calf 345 shewed, what we may call, a more or 
less typical reaction clue to the inoculation of immune redwater blood. 

The Texas calf, of which the blood for the former one was taken, 
also shewed similar symptoms, and we must, therefore, conclude that 
either (1) the immunity of calf 324 was not sufficient to protect 
against the piroplasms of calf 312; or (2) that we have to contend 
,vith different varieties or species of piroplasms; or (3) that both 
})iroplasma bigerninum and piroplasrna mutans again appeared due to 
some other influence not controllable, a fact known to us from previous 
,experience. 

Texas calf 325, about two years old, was tapped on the 15/11/05 
and 10 c.c. blood was injected subcutaneously into 

(25) Africander Calf 346.-Six months old and born on the premises. 

Irregular temperature cmve for the following three weeks; the 
examination of the blood during this time gave negative 
results. 

Poikilocytosis was noticed from the 23rd day after inoculation. 
:Marginal points were also noticed during this period. 
Elevation of the morning temperature for some clays and basophile 

cells were present. · 
The marginal points-noticed for the first time on the 23rd day 

-were present daily from the 32nd to 48th day. 
:Flagellated forms and rings were noticed from the 44th day and 

were noted daily for the remainder of the observation period 
-over three weeks-and during this time a febrile reaction 
was present. 

(26) Texas Calf 325 was injected on the same clay as 346 with 10 c.c. 
blood of calf 317 ( compare experiment 15). 

Irregular reaction ensued, but a slight continuous rise was notice
able for about 15 days after inoculation, the temperature at 
that period reaching 106 ° F. ; poikilocytosis was noticed on 
one dav. 

Secondary ~·eaction was noticeable 25 clays after the inoculation, 
but only lasting a few days. No changes in the blood took 
place. 
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A distinct tertiary reaction started about 47 days after inoculation,. 
when a slight poikilocytosis was noticed; rings appeared and 
were present for 8 days. 

The same explanation as in the previous case holds good here. 
Conclusion.-The inj.ection of blood taken from calves born in 

the Transvaal into susceptible stable-born calves ·was, in all cases, 
followed by the appearance of piroplasma bigeminum or such blood 
changes as· are typical to its presence. 

As a result of the injection, piroplasma mutans appeared in two 
cases, viz., 324 and 325; it did not appear in the other three animals, 
341, 343 and 344, but these latter could, subsequently, be successfully 
infected with blood of an ox which contained piroplasma mutans. 

,Ve may, therefore, conclude that a Transvaal calf can be immune 
to piroplasma bigeminum and not to piroplasma mutans. Immunity 
against the former does not protect against the latter, hence a further 
support ·to the duality of the two piroplasmata. 

Clinical Observations. 

In the experiments quoted before, none of the injected animals 
died from the effects of the inoculation, and, naturally, the question 
arises ·whether the piroplasms have really such a slight virulency that 
it does not cause death. It must be borne in mind that only young 
animals under two years old were used, animals ·which ,ve were certain 
would not die from redwater due to the same injection of blood. 
Since the animals did not die from the second piroplasrnosis, we may,. 
therefore, infer that young animals have about the same resistance 
against piroplasma mutans as they have against piroplasma bigemimnn. 

I have, however, some clinical observations shewing that adult 
cattle may ·Mntract this second piroplasmosis and die. These observa
tions were made some time before East Coast fever had reached 
Pretoria, but, nevertheless, were for some time mistaken for this 
latter disease. They were noticed amongst cattle which had anivecl 
from the border of Basutoland in the Orange River Colony. Amongst 
this lot of oxen, redwater had broken out and carried off most of 
them. It was now noticed that, tmvards the end of the epidemic, the 
sick animals no longer shewed reel urine, although, on post-mortem,, 
the typical lesions of redwater were present. An examination of the 
blood of these animals shewed the absence of the typical forms of 
piroplasma bigeminum and the presence of small endoglohular rod-like 
parasites. It was about this time that the report of Gray and 
Robertson appear.eel, describing a virulent form of redwater in 
Rhodesia, together with similar parasites as those referred to above. 
This report and the communication of Professor Koch in regard to 
Texas fever in East Africa induced us to identify our cases with those 
described by the above-mentioned gentlemen. 

It was not until later that we discovered our mistake. At the 
time of the observation, East Coast fever had not reached Pretoria,. 
and it had never been on the pastnre on which our cattle had grazed. 
"re were not able to identif;v this disease, and were, later, under the 
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impression that the small parasites were identical with what we have 
described as forms of piroplasma bigeminum in the immune ox. 

Ox " Stomphorn."-Owners, S.A.0., stationed near the Laboratory; 
was found to be very ill on the 4/6/02. 

Redwater was suspected and the blood was .examined. 
Basophile granulations, megaloblasts and poikilocytosis were 

noticed. 
Piro plasma bigemin um was not seen. 
On the 5/6/02 a count of the red blood cells was made and the 

number found to be 1,300,000 per c.m.m. 
Basophile granulations and poikilocytosis were still present. 
The count on the following clay was 1,400,000 per c.m.m., and 

the same changes of blood were noticed. 
The ox died on the night of the 6-7/6/02, and post-mortem was. 

made .early on the following morning-7 /6/02. 

Post-mortem. 
Carcase in an emaciated condition. 
Jaundice well pronounced throughout the whole of the body. 
Blood waterish and had a brownish hue. 
Jelly-like infiltrations were present in the adipose tissue. 
Lungs shewed fibrous lesions of a former attack of plenro

pneumonia, otherwise normal. 
Pericardium was thickened by a jelly-like infiltration and con

tained luemorrhagic patches. 
Epicard had a brick-red appearance; one of the auricles was 

impregnated with blood throughout its walls, forming one 
continuous mass of blood. 

The hemorrhagic patches were present on the endocarcl of both 
ventricles. 

Liver was very much enlarged, contained a great amount of blood, 
and ,vas also stained deep yellow. 

The gall bladder was somewhat distended with viscid thick 
yellow greenish bile. 

The surroundings of the gall bladder were also infiltrated with 
yellow bile stain. 

The spleen ·was enlarged from twice to three times its normal 
volume. 

Pulpa soft. 
Kidnevs also shewed yellow discolouration, hut were otherwise 

n~rmal. 
The urine was clear, and, when tested according to Esbach's 

method, shewed but a slight precipitation of albumen. 
Reaction nentral. 
Specific weight, 1,010. 
All four stomachs and the intestines had a normal appearance. 
The rectnm contained dnng of normal consistencv and colour. 
The marrow of the big lJones was yellow, co~taining several 
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hemorrhagic patches, and, on microscopical examination, the 
blood shewed nucleated blood cells. 

A small preparation made from the cnt surface of the liver 
shewed threads of liver cells lined ·with engorged bile ducts. 

A careful examination of the blood from different parts of the 
body she·wed the presence of the rod-like endoglobular 
parasite. 

Ox B. 331.-0wners, S.A.C. 
On the 9/G/02 this ox was observed to be very ill, the symptoms 

pointing to some lnng troubles, and the diagnosis of pleuro
pneumonia suggested itself. 

The animal succumbed during the night, and post-mortem was 
made on the morning of the 10/6/02. 

Post-mortem. 
A general jaundiced condition of the skinned carcase was noticed. 
The lungs \Vere in the state of the inspirium-cedernatouSi-and 

the trachea was filled with foam. There were small greyish 
areas of varying size up to the circurnf erence of a sixpence 
and surrounded by a reddish zone. 

Lung tissue was soft and friable. 
Emphysematous visicules were present under the pleura of the 

lung. 
Pericardium contained a fair amount of brown yellow liquid. 

The epicard was of a brick-red colour and contained 
subendocardial hemorrhagic patches. 

Blood was coagulated and of a brownish hue. 
The spleen was enlarged and soft. 
The liver ,vas also enlarged, of a brownish yellow colour. 
Gall bladder was filled with yellmv bile, and its surroundings were 

discoloured with bile stain. 
Lymphatic glands were engorged. 
Kidneys cedematous hut of normal colour. 
U rina~v bladder was filled with clear urine of a brown colour; it 

co~ntained traces of albumen. 
Reaction, neutral. 
Specific weight, 1,016. 
l\Iesentry was infiltrated throughout its whole length with 

cedematous liquid, and the lymphatic glands were enlarged. 
The outer walls of the intestines were also infiltrated bv the 
same liquid. · 

Contents of the third stomach were somewhat dry. 
2\focosa of the abomasnm pale, the folds were cedematons and 

thickened, slightly reddened and covered with viscous 
mucous. 

The mucosa of the colon had a slate colour in patches; that of 
the ca-cum was quite black. 

Blood shewed basophile granulations and contained the small 
endoglobula1~ parasite in small numbers. 
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Ox No. 3.-Owners, S.A.C. 
On the 5/6/02 this animal was pointed out to have been ill for 

a few days, not to have fed well, and to lose condition. The 
blood was examined and basophile granulations were found. 

This ox ·was found dead in the morning of the 17 /6/02. 
Post-mortem was immediately made; rigor mortis was present. 

Post-mortem. 
Symptoms of anmmia and slight icterus were present. 
Lungs in a state of cedema, and liquid was observed m the 

pericardium. 
Epicard contained hemorrhagic patches, and there were also a 

few on the endocard. 
Peritoneal cavity contained some clear liquid. 
Symptoms of a muskat liver; it was enlarged and contained but 

little blood. 
The spleen was not enlarged, the pulpa soft. 
Kidneys pale, the cortex yellowish, and the urine normal. Blood 

smears were made from the various organs, and the small 
endoglobular parasites were present in all of them. 

Ox No. 114.-This was a full grown Cape ox, and was injected on 
the 18/11/02 with 50 c.c. blood into the jugular vein and 
subcutaneously with lO c.c. containing the piroplasms of 
East Coast fever. 

The blood hacl been taken from an ox ,vhich had died in Belfast 
and had been forwarded by a trooper of the S.A.C. 

The blood was sent in for cliagnostical purposes,. as the ox .was 
sick previous to its death. 

Ox 114 died on the 7 /1/03, viz., 47 days after inoculation, and 
is the same animal whose post-niortem has been mentioned 
in my article on " Spirillosis of Cattle." 

I alluded to this same case when quoting my doubts as to whether 
this ·was really a case of East Coast fever. 

In the light of ~ur experience gained in connection with East 
Coast fever and the inoculability of piroplasma mutans, I am 
now prepared to consider this case as being due to the 
inoculation with the blood from Belfast, which contained 
both parasites piroplasma parvum aml piroplasma mutans. 
The former, we know, is not inoculahle; the latter may be 
borne hv any ox of Transvaal origin. 

The lapse of 47 days from inoculation corresponds to about the 
time when these small endoglobular parasites were most 
frequently met with in the blood of our experimental calves. 

Post-mortem of Ox 114. 
Cadaver was very poor and the flesh pale. 
The subcutaneous tissue of the shoulder, breast and abdomen was 

infiltrated with gelatinous liquid. 
Blood was pale. 
The pleural cavity contained a large quantity of yellow liquid. 
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Lungs were cedematous. 
Pericardium vvas thickened by infiltration with a gelatinous

liquid and there was an increased quantity of serous liquid 
in the pericardium. 

The base of the heart and the sulci trans versales, together with 
the longitudinales, ·were also thickened with a similar· 
gelatinous looking flui<l. 

There was a coat of white fibrous-looking tissue on the 
pericar<lium, giving the surface a white patchy appearance. 

The myocardium was very pale. 
Endocardium normal. 
A well-formed clot was found in the ventricles. 
Spleen, slightly congested and soft, weighing about 2-½ lbs. 
The liver weighed 7 lbs. 12 ozs. ; it was hard and the section had 

a glossy appearance. 
Gall bladder ·was contracted and of a brown colour. 
Kidneys studded with white spots about the size of a pin's head. 
Urine of a normal colour, and, when tested according to Esbach's 

method, a slight precipitation was discovered. 
Specific gravity, 1,012. 
The omentum was covered with numerous hemorrhages averaging 

about the size of the diameter of a pea and containing a 
small clot of coagulated blood; in other parts it was 
infiltrated with liquid. 

The mesentry, serosa of the intestines, connective tissue of the 
kidneys and of the pekis were all infiltrated with the same· 
liquid. 

~he first two stomachs were normal, the third contained soft food. 
The mucosa of the fourth stomach was very pale. 
Duodenum, jejunum and ilium were slightly congested; at some 

places superficial necrosis of the mucosa were present. 
The mucosa of the colon and cmcum was somewhat thickened. 
The contents 0£ the bowels were soft. 
The peritonial cavity contained an enormous quantity of serous 

fluid. 
All lymphatic glands were enlarged. 
Smears were made of the different organs. 
There was a well-pronounced poikilocytosis, basophile granula

tions and the bacillary piroplasms were also present. 

ExPERil\IENTs WITH ~L\..DAGASCAR OxEN. 

It is a well-known fact in South Africa that cattle imported from 
Madagascar, and exposed in any part of this sub-continent, shew very· 
strong immunity against redwater and other indigenous diseases,. 
generally termed gall sickness. 

If we interpret this general experience scientifically, we must say 
that in :Madagascar redwater is prevalent; the cattle born and bred· 
there become vaccinated hy the ticks whilst young, and, accordingly," 
become immune, and retain the immunity against South African red~-
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water. If this is the case, then :Madagascar and South African 
redwater are identical. 

The introduction of the disease into Natal-as far back as the 
beginning of the seventies of the last century-can be traced to the 
importation of Madagascar oxen, which, being immune, infected the 
hitherto clean ticks of Natal. At that time, the causns connexus 
between the importation of ::Madagascar cattle and the originating of 
the disease was not even surmised, and this is only natural, since no
one knew of a precedent of health cattle acting as propagators of a 
disease. 

The very fact that our redwater is traceabl~ to ~Iadagascar leads 
us to surmise that piroplasma mutans may also be traced back to 
that country, viz., in other words, when we inject blood from. a 
:Madagascar ox into susceptible South African cattle, not only reclwat.er, 
but also piroplasma mutans, will result. 

I do not hesitate to state that, if this be so, the very fact may 
be utilised as an argument in favour of the theory that the piroplasma 
mntans is nothing else than another stage of the piroplasma bigeminum, 
as I was inclined to believe originally. But all the facts brought 
against this idea and gathered from experience of South African red
water may also be laid against :Madagascar redwater. Indeed, since 
we are able to trace the introduction of our redwater to :Madagascar, 
we are also justified in believing that piroplasma mutans also hails 
from there. In support of this idea would be the observation that, 
where redwater has not yet appeared, piroplasma mutans is also
nnknmvn, which, so far, seems to be the case. 

Accordingly, in inoculations of blood from l\:1adagascar oxen into
susceptible cattle, we must be prepared, in the first instance, for the 
appearance of piroplasma bigerninurn, and, in the second, for the 
piroplasrna mutans. On the other hand, the injection of blood of a 
South African animal which contains piroplasma bigeminurn and also 
piroplasma mntans into ~Iadagascar cattle produces neither of these 
parasites in them. 

For the purpose of these experiments, four oxen were directly 
imported from the :Madagascar Cattle Importation Company, and, by 
the courtesy of the Principal Yeterinary Officer of N atal.__:Mr. 
\Y oollatt-the oxen were directly entrained and forwarded to Pretoria 
where they were stabled in the Laboratory. 

"A." Madagascar Ox 347. 
On the 16/3/06 this ox was first tapped and the blood was 

inj.ected into Cape ox 355. 
At the same time, ox 347 was injected with 10 c.c. of ox 241, 

whose blood was known to contain both piroplasma bigerninnm 
and piroplasma mutans. 

Ox 347. 
On the 10th day after inoculation, one single small ring form 

was detected in its blood, and also one flagellated form on 
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the 30th day. The former observation already indicates that 
piroplasma mutans would be present in the blood. 

No variation in the temperature during the first three weeks; 
the evening records usually reached 102° F., and the 
morning ones varied between 98.4° F. and 100° F. 

The number of red corpuscles during this period never dropped 
below 6,500,000 per c.m.m. During the following three 
,,·eeks the temperature record was much the same, but a rise 
to 103° F. was noted on the 27th, 30th and 32nd day after 
injection. 

The number of red corpuscles was constantly above G millions 
per c.m.111., and this figure:.__the lowest mark-was reached 
on the 40th day, when trypanosoma theileri was noticed in 
the blood for a few <lays, which infection must have been 
contracted naturally. Hippobosca rufipes was very frequent 
during that time, and a further drop in the number of red 
corpuscles to 5,200,000 per c.m.m. on the 42nd day was 
probably due to the presence of this latter parasite. 

Slight poikilocytosis of then blood was noticed. 
·with the disappearance of the tr,vpanosoma the increase of 

erythocytes again followed. There was no distinct temp~ra
tnre curve after the sixth week, although, on one occasion, 
the evening temperature reached 105 ° F. and remained at 
103° F. during the next three days. 

Taken as a whole, the temperature during the 7 5 daJrs after the 
blood injection shewed no noticeable change. 

,Yith the exception of the microscopical result already mentioned, 
there was nothing else noted. 

"B." Jlf adagascar Ox 348. 
On the 16/3/06 this ox was first tapped and its blood injected 

into susceptible Africander ox 354. 
At the same time ox 348 was injected with blood containing both 

piroplasma bigeminum and piroplasma mutans from ..Afri
cander heifer 314. 

Ox 348. 
There was no definite temperature reaction during the first three 

weeks; the blood count was at its lowest mark on the 19th 
day after injection, recording 5,200,000 per c.m.m. It 
remained at G millions per c.m.m. during the following three 
weeks, whilst the temperature was oscillating between 
!18.4° F. and 103° F. The two extremes, however, were not 
the rule. 

The same observation was again made during the following three 
weeks, the number of red corpuscles never dropping below 
6 millions per c.m.m. 

Considered as a whole, the temperature curve during the 75 days 
iof observation kept normal. 

No microscopical changes were noted in the blood. 
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Control Experiments. 

In order to make sure that the blood of cattle 241 and 314 which 
were used for the injection into :Madagascar oxen 347 and 348, the 
same amount of blood-10 c.c.-was injected into two susceptible 
Cape oxen, 18 months old, obtained from Aliwal North. 

"C." Cape Ox 351. 
Injected on the lo/3/06 with 10 c.c. blood of ox 341. 
On the 26/3/06-10 days after injection-piroplasma bigeminum 

was noted. 
A distinct, although slight, temperature reaction followed; both 

morning and evening readings slightly higher than normal, 
reaching in the evening of the 1/4/06, 104.2° F . 

.. A..fter the appearance of piroplasma big.eminum, the lesions of 
poikilocytosis were noticed in the red corpuscles, and there 
was a distinct decrease in the number of erythocytes, the 
lowest record being 5,300,000 per c.m.m. on the 2/4/06. 

During the second three ,veeks after inoculation the temperature 
became very irregular, especially after the 35th clay. This 
irregular curve was present for the rest of the observation 
,_75 days. 

Flagellated and ring forms were seen in very rare numbers for 
the first time on the 32nd day after injection-17 /4/06-
but they increased daily from the 26/4/06 until the 2/5/06. 

The reading of the blood counts during this period reached the 
lowest mark of 4,300,000 per c.m.m. on the 29 / 4/06, and 
the numbers increased henceforward, not to drop helow 6 
millions per c.m.m. 

Coinciding with the increase of the red corpuscles, the small 
endoglobular parasites deer.eased and became very rare, but 
were still present on the 75th day after injection-30/5/06 
-when the observations were discontinued. 

"D.'' Cape Ox 352. 
Inject.eel on the 16/3/06 with 10 c.c. blood of heifer 314. 
Slight disturbance in the temperature after the 7th day, both 

morning and evening temperatures being slightly higher· 
than usual. 

There was no alteration in the blood count, nor did the· 
microscope reveal any blood changes. 

The number of corpuscles during the first three weeks did ~ot 
drop below 7 millions. At the beginning of the 4th 
week some extraordinarv oscillations between 98.4 ° F. and 
104.8 ° F. were noti~ed for two days, and a slight 
poikilocytosis became noticeable. 

The temperature continued oscillating for the next three weeks, 
averaging about 103° F. in the evening and fH)° F. in the 
morning. 
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On the 34th day after injection-ID /4/06-the flagellated forms 
were seen for the first time ; they increased during the next 
10 days, but were never numerous. 

During this period the blood count reached its lowest mark of 
4½ millions per c.m.m. on the 19th day, when endoglobular 
parasites appeared for the first time. The corpuscles remained 
at this figure-4½ millions-but rose to six millions per 
c.m.m. on the 50th day after injection-5/5/06-and when 
the endoglobular parasites had become very rare. 

These latter were, however, still present on the 7 5th day of 
observation-30/5/06. 

Conclusions.-The blood of animals 341 and 314 still contained 
the piroplasms in their blood, although there may be some doubt in 
regard to heifer 314. Nevertheless, sufficient proof is given that 
piroplasma mutans was present. It will a.gain be noticed that, 
coinciding with the increase of this parasite, a marked deer.ease of red 
corpuscles ensued. 

The injection of the same blood into two }Iadagascar oxen did 
not cause either the appearance of piroplasma bigeminum or piroplasma 
mutans, hence they must have been immune against both piroplasmoses. 
This fact could be anticipated since ox 347 shewed one single ring 
form in its blood the 10th day after injection, thereby indicating the 
presence of p. mutans. 

INJECTION OF BLOOD FROM :MADAGASCAR OxEN INTO SuscEPTIBLE 

AFRICAN CATTLE. 

The cattle used for this purpose consisted of 18 month old, cross 
bred shorthorn oxen, born and bred in the neighbourhood of Aliwal 
North, a stretch of country free of reclwater. 

"E." Ox 353. 
Injected on the 16/3/06 with 10 c.c. blood of 1Ia<lagascar ox 

350 belonging to the same lot as oxen 347 and 348. 
Disturbance in the course of the temperature starting on the 8th 

clay, both morning and evening readings being above normal, 
the latter reaching 104.6° F. on the 10th day. 

Towards the end of the reaction, and on the 12th day after 
injection, piroplasma bigeminum was noticed in rare numbers 
for two consecutive days. 

Poikilocytosis was noticeable after this, notwithstanding which 
the nmnber of red corpuscles kept at its normal average. 
This parasite was present for some time, during which the 
excursions of morning and evening temperatures were more 
irregular than before . 

.r1. few marg-inal points were visible on the 35th clay after 
injection, and on the 42nd day rmgs and fla.gcllated forms 
·were noticed for the first time. 
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Coinciding with these latter, a decrease in the number of red 
corpuscles took place. :Marginal points and small endo
globular parasites were noticed alongside for 20 days, when 
the former completely disappeared, and the piroplasma 
became very scarce; the latter were, however, still present, 
although in very rare numbers, on the 7 5th day after 
injection. 

·with the increase of the parasites, the temperature became very 
oscillating, on one occasion reaci1ing 105 ° F. iu the evening. 

'! F." Ox 354. 
Injected on the 16/3/06 with 10 c.c. blood of ~Ia<lagascar ox 

348. 
A slight disturbance in the morning temperature ensued for the 

11 days following the injection. The evening records were 
normal. 

Piroplasma bigeminum was found for two consecutive days. 
There was no decrease in the number of r-ed corpuscles. 
A very slight poikilocytosis followed and was noticeable for some 

time. 
The small piroplasms were met with for the first time in the 

shape of flagellated forms on the 34th day after inoculation. 
They were rare during the following days and increased but 
slightly. 

There was also a slight decrease in the number of corpuscles 
during that period, although hardly noticeable. 

The temperature again became very oscillating during this period. 
The endoglobular parasites were still present in very rare numbers 

on the 7 5th day after observation. 

" G." Ox 355. 
Injected on the 16/3/06 with 10 c.c. blood of :Madagascar ox 347. 
Temperature disturbance began on the 10th <lay, the evening 

record on the following day being 105° F. 
Piroplasma bigemimun ,vas present on the 12th day and remained 

for three days. 
Poikilocytosis was apparent after the piroplasma bigeminmn had 

disappeared. 
The number of red corpuscles slightly decreased for a few days 

to below 6 millions per c.m.m., but soon rose again above 
this number. 

:Marginal points were visible on the 30th day and were present 
for 22 days, after which they disappeared. 

Poikilocytosis was also noticed during this latter period. 
The small endoglo bular parasites only became noticeable on the 

47th day after inoculation, and were but rarely met with 
in the subsequent days. 

Their appearance was indicated by a decreas.e of the red corpuscles 
which, although not very marked, were, nevertheless, distinct. 
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The temperature during this period was very oscillatory. 
The encloglobular parasites were still noticed in large numbers, 

but gradually decreased and were present in rare numbers 
on the 7 5th clay after inoculation. 

"H." Ox 356. 
Injected on the 16/3/06 with 10 c.c. blood of l\Iadagascar ox 349. 
Distinct temperature reaction, chiefly noticeable by the evening 

exacerbations, which reached 104° F. on the 12th day. 
Piroplasma bigeminum appeared on the following day and was 

present for two days, after which the poikilocytotic changes 
appeared and were constantly noticed during the next few 
weeks. 

Coinciding with the appearance of piroplasma bigeminum was a 
slight decrease of red corpuscles, the number of which again 
increased after the lapse of a week; the temperature dnring 
this period became very irregular. 

Encloglobular parasites were noticed for the first time 011 the 
28th day. 

Marginal points were observed on the 37th day after inoculation. 
These latter were preceded by a decrease in the number of 

erythocytes. 
:Marginal points were present for 11 days. 
During this time the small endoglobular parasites and marginal 

points were present; the temperature became strongly 
·oscillating and passed 104 ° F. 

The parasites were still noticed in small numbers 75 days after 
inoculation. 

Conclusion.-The inoculation of blood from directly imported 
:Madagascar oxen produced the same alteration in the blood of 
susceptible .African cattle as that produced by blood from reclwat.er 
immune African cattle. 

It, therefore, follows that the l\Ia<lagascar cattle are immune 
against both piroplasmoses, the one caused _by piroplasma higeminum, 
and the other by piroplasma mutans. 

The microscopical examination thus supports the observation, 
made in practice, of the immunity of these cattle against our 
indigenous diseases. 

"liIARGIN AL POINTS." 

These bodies require some special consideration, inasmuch as, in 
the first instance, they might . be mistaken with the piroplasma 
mutans, or with the basophile granulations; and, secondly, that it 
has not, as yet, been ascertained ·what they really are. 

They are easily distinguishable from piroplasma mntans by their 
position, shape and staining character. They are situated on tlw 
periphery of the corpuscle, round or oval, without piroplasms, and 
exclusively take the chromatic stain. 
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Sometimes two are met together, which have probably arisen from 
-the p~rtition of one body. The authors, who have been working iu 
America, consider these forms to belong to piroplasma higcminum; 
the Russians identify them with the cachectical form 0£ tropical 
piroplasmosis, but it must be remembered that Dschunkowsky and 
Luhs also met piroplasma bigeminnm in their i11vestigations. 

The results of my own investigations may he classe<l into three 
groups:-

(l) Pfroplasma bigeminiun and marginal po,ints appearing in; one 
and the same anirnal. 

(Calv.es 343, 345, 35;3, 355 arnl 3;">6.) 

(2'\ Piroplasma bigem,inum alone. 
(Calves 351, 352 and 354.) 

(3) No pfroplasma bigeminu.rn but marginal points. 
(Calves 341, 344 and 346.) 

Considering the length of time which elapsed between the 
injection of redwater blood and of the appearance of marginal points, 
we notice the following periods :-

Calf 346. (1st appearance). Aftel' 2a Jays to remain for 2 days. 

" " 
(2nd 

" 
). 

" 
~ 

" " 
17 

" 
" 

345. (1st 
" 

). 
" 

25 
" " 

21 
" 

" 
:144. (1st 

" 
). 

" 
24 

" " 
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" 
" " 
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). '' -:+.;--,,; " 
2± 

" 
" 

343. (1st 
" 

). ,, i34-
" " 

20 
" 

" 
341. (1st 

" 
). 

" 
27 

" " 
2 

" 
" " 

(2nd 
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). 
" ~' " 

.2 
" 

" 
353. (1st 

" 
). 

" 
i35 

" " 
20 

" 
" 

3,55. (1st 
" 

). 
" 

ao 
" " 

22 
" 

" 
356. (1st 

" 
). 

" 
:n 

" " 
11 

" 
Seeing that some of the animals <lid not shew marginal points as 

:a result of the injection, the question natnrally arose whether these 
.animals would shew marginal points when injected with blood which 
had previously produced them. 

For this purpose we selected calves 351 and 354 which had only 
shewn piroplasrna bigeminum and calf ;352 in which no piroplasma 
bigeminum was observed . 

.Accordingly, on the 5/6/06, all three animals were injected with 
10 c.c. blood of :Madagascar ox 347 whose blood had produced marginal 
points in calf 355. 

A careful count and .examination was made for six weeks, but no 
marginal points were noticed nor was there any decrease in the 
number of the reel corpuscles. 

The inference to draw from these experiments is that a previous 
injection of redwater blood into -an animal gives immunity against 
marginal points; the fact that the injected blood does or dues not 
contain piroplasma bigeminum makes no difference whatever. These 
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marginal points, therefore, seem to be connected with the development. 
of piroplasma bigeminurn. 

In my opinion, how.ever, the experiments were not sufficient to 
arrive at any definite conclusion, and I am inclined to leave the 
question open. 

From a practical point of view we identify marginal points with 
piroplasma bigeminurn, and their appearance is returned as a sequel 
of ordinary redwater. 

Resume.-In the Transvaal, at the present time, there are three 
different piroplasmoses known to exist in cattle: (1) one due to piro
plasma bigeminmn, and commonly called "reclwater "; (2) one due 
to piroplasma parvum, and known by the name of East Coast fever; 
and (3) one clue to piroplasma mutans, for which a specific term for 
this disease does not exist, but it probably ranges under the name of 
" gall sickness." 

The first and third of these diseases are inoculable-piroplasma 
bigeminnm and piroplasma rnutans. Immune cattle contain the 
parasites in their blood. In both diseases calves easily recover from 
the infection, whereas, nuder natural conditions, adult cattl_e suffer 
more severely. Cattle born in the Transvaal usually acquire immunity 
against both diseases, hence the imported ones suffer principally in this 
respect. 

Piroplasma bigeminum causes a disease after a short incubation 
time, and, being deadly for imported cattle, destroys a large number 
before niroplasma mutans has time to develop, hence cases due to this 
latter disease are comparatively rare. It is also probable that this. 
second disease is constantly mistaken for redwater, and will continue 
unless microscopical examinations of blood are made. 

Piroplasma nrntans has a practical importance in connection with 
East Coast fever. 

Piroplasma parvum may easily, and has constantly, been mistaken 
at various times for piroplasma mutans. The presence of small 
piroplasmata in rare numbers is, therefore, not always indicative of 
East Coast fever. 

For diagnostical purposes in such cases, examinations of blood 
must be repeated. In East Coast fever the piroplasms will usually 
rapidly increase in numbers, whereas piroplaS(ma mutans increases 
slowly and is never present in large numbers. 

See Plates Nos. 1-4. 
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OX THE COHHELATIOX OF YARIOUS DISEASES OF 
STOCK IX socnr AFRICA. 

t· n<ler this title Dr. .Edington, then Director of the Bacterio
logical Laboratory, Urahamstowu, in 1H03, made a communication at 
a meeting of the Douth African Association for the Advancement of 
Science, held in Johannesburg, containing certain statements to which 
)Ir. Stockman and myself, present at the meeting, had to take 
exception for reasons of absolutely contrary experience to that quoted 
by the above investigator. Dr. Edington's article appeared later in 
the " Journal of Comparatin:> Pathology and Therapeutics," Volume 
XYIII., Part 2, .Tune, 1H04. Mr. Stockman and myself found it 
advisable to also lay our views before the readers of that journal, 
repeating· our previous arguments which, since the first publication, 
were again tested b~· experiments. Shortly after the publication of 
our joint article refuting Dr. Edington's statement, his annual report 
for the half-year ended 30th .Tune, H)04, appeared, containing the 
same article and thus maintaining the same statements. From a 
second article- of the same report entitled " Protective Inoculation 
against Horse Sickness in iI nles " it would appear that the outcome 
of this statement is an inoculation method of nmles against horse 
sickness by means of the injection of heartwater blood. 

In short, the statements of Dr. Edington are to the effect that 

(1) Horse sickness is inoculable into cattle, sheep and goats, and 
(2) Heartwater of goats is inoculable into horses and cattle. 

The conclusion is that horse sickness inoculated in cattle, sheep 
and goats correspond to the description of heartwater, that is to say, 
the two diseases " horse sickness " and "heartwater" are identical. 

,ye admitted the susceptibility of cattle, sheep, and goats to 
heartwater, but refuted the inoculahilitv of horse sickness into other 
than equine animals, and hence disap1;roved of the statement that 
horse sickness and heartwater are identical. One of our reasons was 
that, in a series of experiments, we were unable to inoculate horse 
sickness into cattle, sheep or goats, whilst these species of stock are 
usnall~· ,·er~· susceptible to heartwat.er and quickly die from the 
inoculation. 

In his report for the year 1004, page 2, Dr. Edington, while 
referring to the inoculahilit.Y of the various diseases which he identified 
as one and the same, stated that "the transference of horse sickness 
from horses to cattle or g·oats is connnonlv attended with numerous 
failures." ' · 

. In the face of this statement, and accepting that Dr. E<lington's 
nrws wrre correct, I deemed it a<lYisahle to again repeat the experi-
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ment, taking particular care to utilise only fresh imported stock 
preferably of young age. For this purpose, cattle and goats were 
obtained in the Cape Colony from regions ·where neither horse sickness 
or heartwater are known to exist. The sheep were all young animals 
horn on the strnl farm at Standerton, where both diseases are absent. 

Experiment No. 1 with Angora Goats. 

"A." The following goats were all inj.ected on the 14th November, 
1005, subcutaneously with 10 c.c. fresh virus horse 382. 

Ooat 371.-.A slight reaction was noticeable, starting on the 5th <lay 
-10/11/05-arnl lasting about 15 days. 

R1ed on the 10th day after injection-November 24th-and on 
the 24th day after injection-Dec.ember 8th. 

Goat 372.-A slight temperature reaction indicated by a higher 
elevation of the morning temperature, the evening tempera
tnre remaining normal. 

Bled on the 14th day after injection-November 28th-and 011 

the 24th day after inj.ection-December 8th. 

Goat 373.-Temperatnre reaction began on the 0th day after injection. 
This reaction, however, was slight and principally indicated 
by a higher elevation of the morning temperatur.e. There 
was a drop to normal about the 18th day. 

TI1ed on the 14th day after injection-28th November-and on 
the 24th flay after injection-8th December. 

"B." The fo11owing .goats were both injected on the 14th :N"ovember, 
1005, subcutaneously with 20 c.c. fresh vims of horse 382. 

Goat 37 4.-A reaction began about the ninth day and lasted for nine 
days-December 2nd, rno5. The temperature during this 
reaction was somewhat irregular. 

Blecl on the 10th-14th clay after injection-24th and 28th 
November. 

Goat 37 5.-The temperature rose on the 5th day after injection. 
Reaction lasted until the 14th day and was well pronounced. 

Bled on the 8th day after injection-November 22nd-the 10th 
day after injection-November 24th-and on the 24th day 
after injection-Decemher 8th. 

"0." The following goats were i11jected on the 14th November, 1005, 
intrajugularly ·with 10 c.c. fresh virus horse 382. 

Goat 376.-A rise of temperature started on the 8th day-November 
22nd-and returned to normal on the 17th day-December 
1st. The reaction was somewhat irregular. 

Bled on the 14th day after injection-November 28th-and on 
the 24th day after injection-December 8th. 
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Goat 378.-A distinct reaction started about the 7th day and lasted 
until the 17th day after injection-December 1st. Both 
morning and evening temperatures remained high on the 
14th, 15th and 16th days between 105° and 106° F. 

Bled- on the 8th day after injection-November 22nd-and on 
the 24th day after injection-December 12th. 

Goat 379.-N o indication of a temperature reaction. 
Bled on the 14th day after injection-November 28th-and on 

the 24th clay after injection-December 8th. 

"D." The following goats were injected on the 14th N overnher, 1H05, 
intrajugularly with 18 c.c. fresh virus horse 382. 

Goat 380.-Irregular temperature observed. 
Bled on the 10th day after injection-24th November- and on 

the 24th clay after injection-December 8th. 

Goat 381.-Irregular reaction; the temperature rose on the 7th day 
after injection-X m·ember 21st. 

Bled on the 8th day after injection-November 22nd-and on 
the 24th day after injection-December 8th. 

Remarks.-It has to be stated that none of the goats shewed 
symptoms of any disease. They were all feeding well during the 
observation time, and nothing was noticed amiss in any of them. 

Conclusions to be Drawn from tlze Results of Bxper,iment No. 1, 
"A," "B," " C," "lJ." 

The foregoing experiments demonstrate that the blood of a horse 
suffering from horse sickness injected into young Angora goats bred 
in a country free from horse sickness produces a fever reaction in 
some goats. This reaction appears after an incubation time and lasts 
for some days. 

It now remains to he seen -whether the blood taken from these' 
goats during the fever reaction is virulent for horses and mules. 

Experirnent No. 2. 

To shew whether the blood of Angora goats injected with horse 
sickness virus and tapped during the reaction is virulent. 
For the above purpose the blood of goats Nos. 375, 378 and 381, 

tapped on the 22/11/05-8 days after injection-was utilised. These 
three goats shewed the most distinct fever reaction. 

Horse 495.-Injected intrajugularly on the 22nd November, 1905, 
with 5 c.c. of a mixture of defibrinated blood of the above 
goats. 

The temperature rose on the second day after injection and 
reached 106.6° F. on the 4th day-November 26th. 
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This animal died on the 5th day-November 27th, 1905-with 
symptoms of horse sickness. 

Post-mortem.-The pulmonary and gastric lesions of this disease 
were well pronounced. 

Mule 487.-Injected intrajugularly on the 22nd November, 1905, with 
5 c.c. of a mixture of defibrinated blood of goats 37 5, 378 
and 381. 

The temperature rose the second day after injection and reached 
106.2° F. on the fourth dav-::N" overnber 26th. 

This animal died the next <lay_:'._fifth day after injection. 

Post-mortem revealed pulmonary and gastric lesions. 

Conclusion.-The blood of three goats which have been injected 
either subcutaneously or intrajugularly with blood from a horse 
suffering from horse sickness, and which have shewn a febrile reaction, 
proved to he virulent for a horse and a mule. 

It follows, therefore, that goats can he successfully infected with 
horse sickness; that this procedure does not cause either illness or 
death, and that no attenuation of the virus ensues whilst passing 
through a goat. 

Experiment No. 3. 

To prove that the blood of g·oats injected with horse sickness blood 
which, freshly drawn, produced horse sickness in a horse and a 
mule, is still virnlent when kept for fourteen days. 

Horse 626.-Injected on the 7th December, 1 D05, intrajugularly with 
i5 c.c. of a mixture of defibrinated blood of goats X os. 37 5, 
378 and 381, tapped on the 22nd X ovember, -and, conse
<1nently, 14 days old. 

Reactiop hegan two clays after inocn]ation, the fever reached 
106° F. on the third dav-lOth December. 

This animal died on the fift}; day-12th December-from horse 
sickness. Pn]rnonar_v, gastric and cawliac lesions were found 
on post-modem. 

Concl-usion.-The blood of goats i11jectf'd with horse sickness 
blood which, freshly drawn, prodnced horse sickness in a horse and 
mule, is sti11 viri1lent when 14 days old. 

E xperirnen t No. 4-

To shew the effect of a subcutaneous injection of a small quantity 
of vims taken from goats inoculated snbcntaneous]y with horse 
sickness blood. 

1llule -5-31.-Inj.ecte<l on 4th December, 1D05, snbcntaneonsly with 
1 c.c. preserved mixture of blood of goats Nos. 37 5, 378 and 
381. (Corresponds to 0.5 c.c. pure · blood.) 

No reaction was present. 
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This mule was tested on its immunity with 5 c.c. virus of horse 
52D. A horse sickness reaction was noted from which the 
mule recovered. 

Conclusion.-Yirns taken from goats when inj.ected sub
.cutaneously in a small dose did not produce the disease in a susceptible 
mule. 

Experiment No. 4a, 

To note whether preserved blood of goats Nos. 37 5, 378 and 381, 
which produced horse sickness in horses and mules after intra
jugular injection, will pro<lnce horse sickness after subcutaneous 
injection, but in smaller quantities. 
The following animals were both injected on the 12th December, 

. 1905, subcutaneously with 3 c.c. preserved virus of goats Nos. 375, 
378 and 381, tapped on the 22nd November:-

},f ule 544,-After an incnbation time of five days, the reaction started 
and lasted four days-21st December, 1905. 

This animal died on the evening of the ninth <lay-21st 
December-from horse sickness. 

JI orse 537.-Incubation time of five days, the reaction lasting 10 days. 
Died on the evening of the 10th day-22nd December-from 

horse sickness. 
The following animal was injected with 5 c.c. of above mixture.:-

M ule 545.-Incubation time of five days, the reaction starting 
immediately after and lasting 3 days. 

Died on the evening of the 8th day-20th December'--from horse 
sickness. 

Conclusion.-The vims of horse sickness from a horse aft.er 
passing through goats is equally virulent after subcutaneous injection 
for mules and horses as it is after intrajugular injection. 

Experiment No. 5. 

To note whether the blood of goat 375, which was included in the 
previous mixture (Experiment No. 4a), is virulent by itself. 

This goat was injected subcutaneously and had a pronounced 
reaction. The first tapping of blood took place on the 22nd November 
and was used in the previous experiment ; the second took place on 
the 24th November, viz., 10 days after injection and during the 
{1istinct febrile reaction. 

Horse 631.-Injectecl on rnth December, 1H05, intrajugularly with 
5 c.c. preserved blood of goat 375. 

No reaction took _place within the first eight clays. It was 
accordingly tested on its immunity with 20 c.c. virus of 
donkey 5D3. It now contracted horse sickness and died on 
the 31st December, 1905. 
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Oonclusion.-Although goat 375 shewed a reaction to a sub
cutaneous injection of horse sickness virus, yet the blood taken during 
this reaction did not prove to be virulent when injected into a 
susceptible horse 24 days after it was tapped. 

The virulency of the mixture 375, :378 an<l 381 must, therefore,. 
be due to one of the latter two animals. 

B.i:perirnent No. G. 

To note whether the mixture of virulent goat's blood, which proved 
to be virulent for a horse and a mule, will produce a reaction 
when injected into fresh susceptible goats. 

Goats 384 and 390.-Injecte<l on the lith December, 1U05, with 5 c.c. 
preserved mixture of goats 37 5, 378 and 381 into the jugular 
vem. 

There was nu reaction in goat :384, and a doubtful one in 3HO. 
The latter was accordingly bled on the 8th day-15th 
December, 1905-and 5 c.c. of this blood was injected into 
the jugular vein of mule 480. No reaction ensued in this 
mule which was tested on its susceptibility to horse sickness 
011 the 12th ,January, Hl06, with 20 c.c. virus of donkey 
5!)!) inj(-'cted intrajngularly. The mule died 7 days after this. 
latter injection. 

Both goats were injected 011 the 27th December, 1905-20 days 
after the first injection-with ,Tirus of horse 520. X o 
reaction followed from this injection. 

Conclusion.-The injection of goat's blood, virulent for horse and 
a mule, did not produce a reaction when injected into g-oats. 

The subsequent inoculation with horse sickness virus did not 
cause anv distinct reaction in these animals. 

Experiment No. 7. 

To note whether the blood of goat 375, which had a ver,v marked 
reaction due to the injection of virulent horse sickness blood, will 
produce a reaction in other susceptible goats. 

Goats S82 and 383.-Injected on the 28th Xowmber, 1905, with 
5 c.c. ch,fihrinated blood of goat a7 5 into the jugular vein. 
(The blood from this goat (375) was tapped on the 24th 
X ovember, 1905.) 

Both goats shewed irregnlar temperature reactions. 
Bled on the 12th day after injection-December 10th. 

JI orse 150.}.-Injected on the 28th Nov.ember intrajugnlarly with 
5 c.c. mixture of blood of goats 382 and 383. 

No reaction ensued. 
This horse was tested on its immunitv to horse sickness on the 

23rd January, 1!)06, with virus of mule 489. It contracted 
horsf\ sickness and died on the 29th .T anuary, 1906. 
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Goats 386 and 389.-Injected with 5 c.c. mixture of goats ~82 and 
383-goat 380 into the jugular vein, and goat 38U under 
the skin. X o reaction noticed. 

All four goats, 382, 383, 38u and 38B were injected into the 
jugular vein with lO c.c. virus of horse 52D on the 27th 
December, 1905. 

Irregular reactions were again noticed. The most typical one was 
in goat 38H ·which was tapped on the 3rd January, rnou. 

Horse 91(;.-lnjected with 5 c.c. blood of goat 38H on the Hlth April, 
lD0G. 

No reaction. 
Tested later on the Uth June, l!)0G, with 5 c.c. virus horse 727, 

and died on the 11th June from horse sickness. 

Conclusion.-The blood of goat 375 was not virulent, although a 
typical reaction was present in this animal. (Compare Experiment 
No. 5.) 

Expe,·iment ~~o. 7a. 

To note whether the mixture of virulent goat's blood, which proved 
to be virulent for hors.es and a mule, will cause a reaction when 
injected into susceptible goats. ( A repetition of the previous 
experiment on a larger scale.) 

Goats 379, 398, 39[), 400 and 409.-Injecte<l into the jugular vein 
with 10 c.c. mixture of blood of goats 375, 381 ancl 378; 
bled on the 22nd December. 

Date of injection, 2-!th December, rno5. 
Goats 3H7 and -!00 she,vetl reaction and were accordingly bled 

on the 11th day after injection-January 3rd. Horse 584 
w~s injected with 20 c.c. of this mixture into the jugular 
vein. 

No reaction ensued. 
Tested on its susceptibility to horse sickness hy the injection of 

5 c.c. virus of horse 542 into the jugular v<:in. This horse 
contracted horse sickness and died on the 6th dav after 
injection-20th January. · 

Conclusion.-The blootl of goats 397 and 400, taken 11 days 
after inoculation and during the reaction, proved not to be virulent 
for a susceptible horse. 

E :rperirnent No. 7b. 

(Repetition of previous experiments Nos. 7 and 7a.) 

Angora Goats 403, 404, 406, 408 and 410.-Injected with mixture of 
blood of goats 375, ~181 and 378; tapped on the 22nd 
November, 1f)05 .. 

Date of injection, 24th ,T annary, 1906. 
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There was a more regular febrile reaction in goats -!0:3 and -!08 
than in the other three. All five goats were bled on the 
Uth clay after injection-2nd February, 1U06. 

11 orse 7 85.-Injected with 25 c.c. clefibrinatecl blood of goats 403, 
40-!, -!06, -!08 and -!10 on 2nd February, 1D06. 

No reaction ensued in this horse, and it was accordingly tested 
on its susceptibility to horse sickness by the injection of 
20 c.c. virus of a horse sent in from Barberton. Horse 785 
died from horse sickness on the 6th day after injection-
21st February, l!)OG . 

. Mule 772.-lnjected on 8th Febmary, l!J06, with a similar mixture 
as that used in horse 785. 

X o reaction ensued from this injection and the mule was 
accordingly tested on its susceptibility to horse sickness by 
the injection of 20 c.c. vims of a mule which had succumbed 
to horse sickness in \Varmbaths. 

A horse sickness reaction was noticeable from this injection, but 
the mule recovered. 

Conclusion.-The blood of goats taken nine days after injection 
-0f virulent goat's blood did not prove to be virulent for a susceptible 
horse and mule. 

Experirnent No. 8. 

To note whether the blood of goats :371, :37-4-, :380 and 37 5, all of 
which had a more or less pronounced reaction due to the injection 
of horse sickness blood, will prove virulent for horses. 

II orse 527.-Injecte<l into the jugular vein with 5 c.c. blood of the 
above goats tapped on the 2-!th X ovember-10 clays after 
injection of horse virus, and at the time of a febrile reaction. 

Date of injection, 12th December, 1!)05. 
No reaction followed. 
Horse 527 was accordingly tested on .Tannary 23rd, 1906, with 

5 c.c. virus of mule 5-!2 injected into the jugular vein. 
This animal contracted horse sickness and died on the 30th 
January, 1006. 

Conclusion.-The b]ood of sheep tapped during a febrile reaction 
due to the inj.ection of horse sickness b]ood from a horse did not prove 
to be virulent for one snsceptible horse. 

Experiment No. 9. 

To note whether the blood of goats 371, 373, 37 4, 375, 37G, 377 and 
378 ( compare Experiment X o. 1) injected ·with virulent horse 
sickness blood, and which goats all had a more or less pronounced 
reaction, is virulent for horses when tapped 2-! days after the 
inoculation. It shonld be noted that,. at this period, most of the 
goats stiII had high temperatnres. 
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Horse 398.-Injccte<l on the 3r<l December, 1H05, with 20 c.c. mixture 
of bloo<l of goats :Xos. 371-378. 

No reaction. 
This animal was tested on l\Iarch 8th by an iutrajugular 

injection of 10 c.c. virus of a mule which <lied of horse 
sickness at Tzaneen Estate. 

Hor8e 3H8 contracted horse sickness and died 1:3 days after the 
injection-lGth December, 1905-from horse sickness. 

Horse 448.-Injecte<l with 15 c.c. mixture of blood of goats 371-378 
on December 8th, 1905. 

No reaction ensued. 
This horse was utilised on January 6th, 1906, £or a horse sickness 

experiment, it contracted horse sickness, but recovered. 

Conclusion.-The blood of goats taken 2-! days after injection of 
horse sickness virus and during a reaction did not prove to be virnlent 
for horses. 

Experiment No. 10. 

To note whether the injection of virulent <lonkey blood into goats 
will pro<luce a reaction. 
Goats 385 and 387 were injected on the 5th December, 1905, 

into the jugular vein with 2 c.c. mixture of virulent blood 
of donkeys. 

Neither .goat shewed reaction. 
Goat 385 and 387 were injected on the 27th December intra

jugularly with 10 c.c. virulent blood of horse 520. 
A reaction started in both animals which was identical with those 

observed previously. 
Both these animals were bled on the 30th ,January, 1006. 

Horse 938.-Injected on the 17th April, l906, with 5 c.c. blood of 
above goats-385 and 387. 

X o reaction followed. 
This horse was consequently tested on the 5th May with vinis of 

horse 863. 
It contracted horse sickness and died on the 11th :May, 1906. 

Oonclusion.-Virulent donkey blood injected into the jugular 
vein of goats in quantities of 2 c.c. did not produce a reaction. 

Expe1'iment No. 11. 

To note whether the injection of virulent blood of a mn1e suffering 
from horse sickness will produce a reaction in Angora goats. 
The £o1lowing goats were all injected on the 24th December, 

1005, intrajugularly with 5 c.c. virus of mule 532.-

Goat 892.-Reaction started about 8 days after the injection and 
lasted for six days. It was bled on the 3rd .T anuary, Hl06. 

Goat 393.-N o reaction. 
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Goat 394.-Doubtful reaction. 

Goat 395.-Heaction. This goat was bled on the 3rd January, 1906, 
or ten days after the injection. 

Goat 396.-Heaction. The goat died on the 31st December, 1905. 
Post-nwrtern revealed the death to he due to a hremorrhagic 

gastritis. 
Ii orse 937.-Injected subcutaneously with 5 c.c. mixture of blood of 

goats 302 and 305._ 
X o reaction. 
This auimal was injected with horse sickness virus from horse 

803 on the 5th ~Iay, 1906. It contracted horse sickness and 
died 7 days later-12th 1'Iay, 190G. 

Oonclusion.-The injection of virulent blood of a mule suffering 
from horse sickness produces a reaction in Angora goats, but the blood 
taken during this reaction di(l not prove to lw virulent ,vhen injected 
into a horse. 

Experiment No. 12. 

To note whether virulent horse blood injected into sheep will produce 
a reaction, and "·hether the blood taken during this reaction is 
virulent for horses. 

The following sheep were injected on the 14th November, 1905, 
intrajugularly, "·ith 10 c.c. virus of horse 382 :-
_Merino Sheep 354.-Irregnlar reaction. 

Bled on the 24-th Xovcmber-10 days after injection . 
. Merino Sheep 3,55.-No reaction. 

Bled on the 28th X ovemher-14 days after injection. 
The fo1lowing slwcp were injected on the 14th November, lf)05, 

subcutaneously, with 20 c.c. virus of horse 382 :-
Merino Sheep 356.-X o reaction. 

Bled on the 28th N ovember-14 days after injection. 
Merino Sheep 3(33.-Slight reaction, hut not regular. 

Bled on the 24-th November-10 days after injection. 
1ll erino Sheep 368.-Doubtfnl irr.egular reaction. 

Bled on the 24th X overnher-10 days after injection. 
Oondusion.-Irregular reaction was observed in some of the 

sheep after the injection of virus. 

Experz'.ment No. 13. 

To note whether the blood of sheep injected on the 14th November 
with virulent horse blood and tapped on the 24th and 28th 
X ovember, 1H05, will prove to be virulent for horses. 

If orse 504.-Iujected into the jugular vein with 25 c.c. mixture of 
blood of sheep 354, 355, 35G, 3G3 and 368 on the 28th 
necemher, 1D06. 
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No reaction ensued. 
It was accordingly tested on the 26th December, 1D05, by an 

intrajugular injection of 10 c.c. virnlent blood of donkey 5U2. 
Horse 504 contracted horse sickness and died on the fifth day 

after injection-31st Decemher, 1D05. 

Conclusion.-The blood of sheep injected with virulent horse 
blood did not prove to be virnlent for a susceptible hors.e. 

Experiment No. 14. 

To note whether the blood of goats 371, 37 4, a7 5, 380, and of slwep 
354, 363 and 368-animals which all had a more or less 
pronounced reaction after the injection of virulent horse blood
will prov.e to be virulent for a horse and mule. 

Horse 383.-Injected with 5 c.c. of above mixture into the jugular 
vein on the 24th November, 1005. 

No reaction followed. 
Tested with 2 c.c. virus of donkey 4-27 on 17 /1/06. 
Died of horse sickness on the 20th February, ln06-34 days 

after the injection. 

Mule 1489.-Injected HS above on the 24th X ovemher, rno5. 
No reaction. 
Tested on the 12th January, 1906, with an injection intrajugularly 

of 20 c.c. virus of donkey 5fl9. 
Mule 1489 contracted horse sickness and died on the 19th 

January, 1906-7 days after the injection. 

Conclusion.-The hloo<l of sheep and goats, injected with virulent 
horse blood-animals which had a more or less pronounced reaction
did not prove to be virnlent for a horse and a mule. 

Experiment No. 15. 

To note further whether the blood of goats 371, 37 4, 37 5 and 380, 
and of sheep 354, 3("i:3 and 368-animals which shewed a more 
or less febrile reaction after the injection of virulent horse blood 
-will prove to be virulent for a horse. 

Horse 526.-Injected intrajugularly with 5 c.c. mixture of defibrinated 
blood of above animals on the 7th December, 1905. 

No reaction. 
Tested by an intrajngnlar injection of 5 c.c. virus of mule 489 

on the 23rd January, 1906. 
Horse 526 contracted horse sickness and <lied six days after the 

latter injection-29th .T anuar3r, 1906. 

Conclusion.-The blood of sheep and goats-animals which 
shewed a :more or less febrile reaction after the injection of virulent 
horse blood-did not prove to be virulent for a horse. 

Note.-Blood of goat 375 has been in mixture 375, 378 and 381 
which proved to -be virulent for horses and mules. It was also used 
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m other mixtures, proving not to be virulent, hence in the mixture· 
of 375, 378 and 381 blood of goat 375 must be excluded as not 
virulent. 

Experiment No. 16. 

To note whether the injection of virulent horse blood will produce 
a reaction in cattle. 
The cattle for this purpose ·w.ere imported from Aliwal North, 

Cape Colony, a country free from horse sickness, and, accordingly, 
they conlcl be considered to be susceptible to horse sickness, if this 
disease is inoculable into cattle. The heifers were all about one year 
old. 

II eife1· 312.-Injected subcutaneously with 10 c.c. virus of horse 363. 
X o reaction. 

Heifer 313.-lnjected intrajugularly with 10 c.c. vims of horse 363. 
X o reaction. 

H eife1· 314.-lnjected subcutaneously with 10 c.c. virus of horse 363. 
X o reaction. 

Heifer 315.-Injected subcutaneously with 20 c.c. vims of horse 363. 
No reaction. 

H e1'.fer 316.-Injected subcutaneously with 20 c.c. virus of horse 363. 
No reaction. 
Oonclusion.-N one of the inoculated heifers shewed anv reaction 

due to this inoculation, and, consequently, no animal was t'apped for 
testing purposes. 

Resume. 

(1) The inoculation of horse sickness virus into goats produced in the 
majority of these a febrile reaction without any other clinical 
symptoms. The blood taken during this reaction proved to be 
virulent for only two animals out of fifteen (13 % ). 

(2) No attenuation of virus had taken place by passing it through the 
goats. 

(3) It was impossible to cause a horse sickness reaction in goats with 
goat's blood which had proved to be virulent for horses and mules. 

(4) Sheep and cattle could not be infected ,vith horse sickness virus. 
(5) Yirulent goat's blood retained its virnlency in the same way as 

virulent horse blood. 

These statements do not allow us to draw the conclusion whether 
the febrile reaction observed in goats after the injection of virus was 
that of a modified type of heartwater, nor can this febrile reaction 
of the majority of animals be interpreted as a modified form of horse 
sickness. 

It must be taken into consideration that in all cases fresh horse 
sickness blood was injected into goats. A reaction in these, therefore,. 
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may be clue to some other influence not yet exactly known .. In s~1pport 
of this theory the fact may be quoted that a successful mfect10n of 
goats with virulent goat's blood was never possible. 

The nature of the febrile reaction still remains to be investigated. 
The point at issue, however, is to know whether the. febrile reaction 
was not a virulent form of heartwater. If such was the case, it would 
follow that the injected animals which reacted would have contracted 
some immunity to protect them against a subsequent artificial or 
natural attack of hcartwater. 

The following: notes furnish the results of experiments undertaken 
for this purpose :-

Goat 371 (compare Experiment No. la) was injected on the 5th July, 
1906, with 50 c.c. virulent heartwater blood of goat 542. 

Died on the 16th July, H)06. 
Post-mortem revealed the lesions of heartwater. 

Goat 374 (compare Experiment lb) ,vas injected on the 20th .Jnly, 
H)06, subcutaneously with 10 c.c. blood of sheep 515 suffer
ing from heartwater. 

Uied on the 6th August, lHOG, from heartwater. 

Goat 37 5 ( compare Experiment lb) was injected on the 5th .July, 
1906, with 50 c.c. blood of goat 542, which was suffering 
at that elate from heartwater. 

Died on the 16th July from heartwater. 

Goat 376 (compare Experiment l c).-This goat was sent to Komatie 
Poort on the 11th )larch, rnoG; brought back on the 22nd 
June, 1906. On the 13th July the animal was found dead 
with all the symptoms of heartwater on post-mortem. 

Goat 381 ( compare Experiment ld) was injected subcutaneously 011 

the 5th July, rnoG, with 5 c.c. blood of goat 542 which ·was 
suffering from heartwater. 

Died on the 18th July, rnoG. 
I'ost-mortern shewed lesions of heartwater to be present. 
N otc that goat 381 was one of the animals whose blood proved 

to be virulent for horses. 

Goat 382 ( compare Experiment No. 7) was injected on the 3rd August1 

Hl0G, ,vith 10 c.c. virus of goat 374 which was suffering 
from heartwater. 

Died on the lGth August, 1D06, with all the symptoms of 
heartwater. 

Goat 389 ( compare Experiment No. 7) was exposed on the 17th ::May, 
Hl0G, at Sjambok's Kraal. 

Died on the 7th June, 1906. 
Post-mortem revealed the lesions of hearhvater. 
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Goat 398 (compare Experiment Xo. 7a) was exposed on the 17th :May, 
1906, at Sjambok's Kraal. 

Died on the 13th June, 1906. 
Post-mortem, revealed the lesions of heartwater. 

Goat 400 (compare Experiment Ko. 7a) was exposed on the 17th May, 
1906, at Sjambok's Kraal. 

Died on the 8th ,June, 1906. 
Post-mortem shewed the lesions of heartwater. 

Conclusions. 

All goats which died from heartwater, contracted either by 
inoculation or exposure to natural infection, were animals which had 
been injected on one or two occasions with horse sickness blood, and 
some of which had shewn distinct reaction. 

If horse sickness is identical with heartwat.er, it is only natural 
to expect that animals which reacted to the injection of horse sickness 
blood would be immune against heartwater. This, however, was not 
the case, and ,v.e have to conclude that the injection of horse sickness 
blood into goats followed by a reaction does not protect these animals 
against heartwater. Hence we deduce that heartwater and horse 
sickness are not identical. 

Referring back to Dr. Edington's statement, it is undoubtedly 
correct that goats can be infected with horse sickness, but that the 
transference of this disease is commonly attended with numerous 
failures. 

In our experiments no attenuation of virus after passing through 
a goat had taken place. The vims was quite as virulent as that 
obtained from equines suffering from horse sickness. 
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EXPERIMENTS WITH SERU~I AGAINST EAST COAST 
FEVER. 

I. 

In the second report by Professor Koch on the above subject, he 
mentioned that he was conducting experiments with a view of obtain
ing a curative serum. E01: the purpose of obtaining an anti-toxic 
serum which would tend to neutralis.e the toxic products of the 
organism, the animal whose serum it is proposed to use is gradually 
inoculated with increased doses of virulent blood. 

Since it ,vas discovered that healthy animals are also able to 
resist large doses of virulent blood, animals were prepared by 
inoculation with successive large doses of virulent blood for the 
purpose of obtaining a cytolytic serum. Such a serum possesses the 
property of directly attacking the specific parasite instead of 
neutralising its products as an anti-toxic serum would. 

For the production of anti-toxic serum and cytolytic serum, only 
immune animals can be used, as susceptible animals tend to break 
down under repeated doses of virulent blood. 

In this way immune animals were injected with increasing doses 
of blood taken from sick animals, starting with doses of 5 c.c., and 
concluding with a maximum of 2,000 c.c., while others received a 
succession of doses of 2,000 c.c. each of sick blood injected sub
cutaneously, or of 1,000 c.c. injected intravenously. Care was taken 
to utilise sick blood which contained a large number of organisms for 
fortifying purposes. After three or four large injections given at 
intervals of from two to three weeks, the serum of these animals was 
found to possess very remarkable properties, which may be summarised 
as follows :-

Injection of such serum into healthy animals in doses up to 
150 c.c. resulted in no systematic disturbance. Injection of the same 
serum into sick animals caused a striking change in the African 
coast fever parasites circulating in their blood. The parasites became 
smaller, their outline was lost; sometimes they were scarcely visible, 
and, in the course of a few days they disappeared. Unfortunately, 
however, this specific serum also possessed an undesirable property in 
a very high degree which exerted a solvent action upon the blood cells 
of sick animals, whilst healthy animals remained unaffected. 

Injection of 50 c.c. of hmmolytic serum into sick animals has 
nearly always been fatal, death being primarily clue to its solvent 
action upon the blood cells. In sick animals treated iu this way, there 

I) 
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is a sudden rise of temperature, which is associated with collapse and 
death. On post-mortem the blood is found to be hmmolytic, and the 
fat, subcutaneous tissues and mucous membranes are intensely yellow 
from staining, with altered blood pigment. 

This hmmolytic effect could also be noted in animals even before 
nny parasites are present in the circulation, and while the only 
indication of approaching indisposition 1s an elevation of the 
temperature. 

The employment of serum for therapeutic purposes having been 
found to he highly dangerous when large doses were given, the 
administration of repeated small doses was tried. These, however, 
were not followed by any better results, the animals dying notwith
standing the disappearance of the parasites. 

Preventive treatment ·was also attempted by means of serum 
inoculation. Three animals treated with large single closes of serum 
all sickened and died, although a prolonged duration of this illness 
shewed that, in their case, the serum exercised a certain protective 
action. 

Repeated injections of 5 c.c. had no beneficial result. Repeated 
injections of 10 and 20 c.c. had marked but varied results. 

Another complicating factor in these serum experiments was the 
appearance of redwater in animals approaching convalescence after 
serum treatment, from which the animals died. 

For these various reasons Professor Koch discontinued the serum 
treatment. 

It thus appears from Professor Koch's report-which I have 
freely quoted above-that it would be possible to produce a curative 
and preventive sernm if the luemolytic action could be nullified. 

If such a serum would simply prevent the infection of an animal 
in an infected area for about a fortnight it would prove to be of 
immense value from many points of view, and the eradication of the 
disease would he considerably simplified. This consideration led us 
to continue the experiments of Professor Koch, and the object was 
to produce a serum which has no hmmolytic action on the blood of 
sick animals, and acts as a preventive on healthy ones. 

II. 

In my experiments for the immunisation of horses and mules 
against horse sickness, I have encountered a somewhat similar difficulty, 
inasmuch as the serum of horses and mules injected with large doses 
of virulent blood acquired, in many instances, hmmolytic properties, 
dissolving the blood corpuscles of a healthy horse or mule into which 
it ·1vas injected. There is a difference between the serum produced 
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by Professor Koch against coast fever, an~ ·with my .own ~gainst 
horse sickness; the former only develops its luemolytic act10n on 
blood corpuscles of infected animals, the latter on the corpuscles of 
healthy animals. In the case of horse sickness, a hffimolytic serum 
js produced by the injection of healthy red corpuscles into healthy 
immune animals ; and, in the case of coast fever serum, by the 
injection of sick red corpuscles. From a scientific point of view, this 
<lifference is very interesting, since, in our former experience in 
connection ,-vith the production of rinderpest serum, which is produced 
.on the same principle, hffimolysis was never observed. It would 
accordingly follow from these remarks that hffimolysines only develop 
when thE: red corpuscle is in a stage of disease or disintegration. 

Having overcome the difl-iculty of producing hremolysines rn 
<·qnines by abandoning the subcutaneous or intrajugular injection of 
defibrinated virulent blood and introducing the direct transfusion of 
virulent blood from sick into immune animals, it was thought advisable 
to apply the same method to the hyperimmunisation of immune oxen 
against .east coast fever. 

The following tabulated form shews the records of the transfusion. 
There were eight immune oxen utilised. The infusion was made as 
high as possible in order to obtain, at the same time, some information 
regarding the extent an animal will stand this. 

The time of transfusion was carefully noted, and it will be 
observed that, in one session, the transfusion was continued for twenty 
minutes. N.eedless to say that from time to time, the tubing was 
<lisconnected in order to ascertain whether the blood was still running. 
By collecting the blood into a measure glass, it was found that a fast 
running current would yield about 500 c.c. per minute, so that, in 
twenty minutes, about 10 litres of blood would be transfused. It ,vill 
also be noticed that all the animals stood the first transfusion of 
twenty minutes very ,Yell; the second infusion lasted 10 minutes for 
one and 20 minutes for the remainder, still with good results; the 
third infusion, however, killed ox 98-which had been infused for 30 
minutes-and also ox 99, 20 minutes' infusion. A fourth infusion 
was made into ox 101, which he stood well. 

Our oxen were accordingly hyperimmunised to the extent of a 
minimum of 20 litres, and a maximum of 40 litres. 

The sick blood of the infusion was first examined, and only used 
when piroplasma parvum. were present in large numbers. The two 
-oxen which died frmn the transfusion shewed extensive heart lesions 
in the form of hemorrhagic patches on the endocard and myocard, 
a~cl exudation of blood into the myocard. They died of heart failure 
without any febrile reaction preceding, thereby indicating no specific 
disease, and the examination of the blood did not shew any blood 
<"hanges. · 

The heavy infusion of blood did not cause any after effect in 
the remaining oxen, and no signs of any illness were noted. 
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Number 
of FIRST. 

Oxen. 
! 

Date. Time. 8peed. Virus 
No. 

l!I0li. minutes. 

101 23/2 18 slow 1 
98 23/2 20 slow 2 

105 23/2 20 fast 3 
102 24/2 20 fast 4 
99 25/2 20 very fast 4 
87 2,>/2 20 very fast B 

106 26/2 20 fast 7 
103 2H/2 20 fast 4 

HYPERIMMUNISATION OF SALTED OXEN. 

NUMBER OF TIMES HYPERIMMUNISED. 

SECOND. THIRD. 

I 

Date. Tiine. Speed. Virus Date. Time. Spee<l. Virus 
No. No. 

1906. minutes. l!J0ii_ minutes. 

2-¼/2 22 slow 1 1/3 20 fast 8 
24/2 10 slow 2 1/3 30 fast 8 
25/2 20 fa8t 3 2/3 20 very fast 8 
25/2 20 very fast 1 2/3 20 very fast /) 

2;-i/2 20 very fast 4 2/3 20 fa8t 8 
2H/2 20 fast 7 2/3 20 very fast ;) 

27/2 20 very fast 5 4/3 10 fast !I 
i 27/2 20 very fast !'i 4/3 10 fast g 

I 

FOURTH. 

--

Date. Time. 8pce1l. 

190(i_ minutes. 

1/3 20 fast 
Died I /3/06. 

Died 2/3/06. 

Virus 
No. 

10 

Total 
Extent. 

----
litres. 

40 
30 
30 
30 
30 
27 
25 
25 

('/:) 
~ 
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ExPERDIENTS WITH SERUl\I OF THE HYPERil\BIUNISED OxEN. 

On the 20/3/06-not less than 16 days after infusion-the oxen 
·were bled for serum. It was now noted that the yield of serum was 
less than was usually found in hyperimmunised rinderpest oxen, and 
it ·was thought that the enormous infusion was responsible for this. 

As is the rule with our horse sickness serum, this ox serum was 
tested in vitro by mixing 2 c.c. immune serum with about 10 drops 
of a 5% emulsion of red corpuscles. The following table shews the 
rcsult:-

Experi"nient on the 31/3/06. 

Immune Oxen Numbers. 

----~----

i 87 I 101 102 103 105 106 
i I 

Healthy Ox 269 ... i clear clear traces clea1· clear clear 

" 
325 ... 

I " " " " " " East Coast Fever Ox 361 ... I " " 
,, 

" " " 
" 

,. 362 ... I 

" ,: " " " " I 

NoTE.-For the emulsion of blood, that from two healthy oxen 
and also hvo oxen suffering from east coast fever was used. 

The serum of ox 102 was luemolytic, but this was the case before 
it was mixed ·with corpuscles. 

East Coast Fever Ox 363 
36-l: 

Experiment on the 31/3/06. 

Immune Oxen Numbers. 

87 101 102 103 10 5 
---. 
I 

clear clear 

I 
clear 

I 
clear clear 

" 

106 

clear 

The result was that no hmmolysis took place in vitro. (Serum 
102 was clear this time.) 

It therefore follows that the hyperimmunisation by infusion of 
immune oxen ·with · blood of oxen suffering from east coast fever 
does not cause a h::emolytic serum ,vhich would shew its blood solving 
action in vitro. 

Having ascertained this fact, it now remained to prove whether 
-as in the case of horse sickness serum-which serum when injected 
into both sick and healthy oxen will not produce hmmolysis. 

Experiment of the 22/3/06.-Injection into healthy cattle. 
Ox 325.-Injected both subcutaneously and intrajugularly with 

250 c.c. (total 500 c.c.) serum mixture of oxen 87, 101, 102, l03, 
105 and l06. 

Result.-There was not the slightest disturbance in ox 325. 
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Experiment of the 21/3/06.-Injection into sick cattle. 

Cow 361.-Suffering from east coast fever, and far advanced in 
the disease, was injected boe1 under the skin and into the jugular 
vein with 250 c.c. (total 500 c.c.) serum mixture of oxen 87, 101, 
102, 103, 105 and 106. 

Result.-This animal died during the night of the 22-23/3/06. 

Post-mortem made on the following morning, 23/3/06. 

General condition-fair. 
Lungs-oedematous. 
Trachea-full of foam. The base of the trachea was infiltrated 

with yellow gelatinous exudate. 
Heart-numerous petechim on the epicardium. 
Endocard of left ventricle echymosed. 
Spleen-normal. 
Liver-very icteric; numerous small areas of necrosis. 
Kidneys-a few white infarcts in each. 
Urine-normal. 
Stomach--abomasum intensely congested; a few superficial ulcers 

on mucous membrane. 
Intestines-deeply congested throughout, except rectum, ·which 

was almost normal; a few hemorrhages in duodenum. 

N OTE.-The typical lesions found on post-mortem, due to 
hmmolysis-tumour of the spleen and red urine-were absent. 

The examination of the blood, before and after the injection of 
the serum, revealed absolutely no difference in the shape of the 
piroplasma parvum, neither did their number decrease. The same 
statement holds good with the parasites in the blood corpuscles mixed 
with serum in vitro. 

Experiment on the 31/3/06.-Injection of serum into a healthy 
ox which had previously been infused with sick blood. 

Ox 260.-Infused on the 21/3/06 for 15 minutes with blood of 
an animal suffering from east coast fever. The infusion was 
repeated for 5 minutes on the 31/3/06 from a sick animal, and, 
immediately after, 500 c.c. serum mixture of immune oxen Nos. 87, 
101, 102, 103, 105, and 106 was injected subcutaneously and into the 
jugular vein. 

No immediate result from this reaction. 
The ox died from heartwater on the 17 /4/06. The diagno~is 

was proved by subsequent injection of blood into goats, which animals 
all contracted the disease. 

It follows, therefore, that one of the animals used for the purpose· 
of infusing ox 260 must have been infected with heartwater at the· 
time. 

No hffimolysis was noted in this case. 
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Experiment on the 2/4/06.-Injection of serum into sick animal. 

Cow 363, suffering from east coast fever, and far advanced in 
the disease, was injected both subcutaneously and intrajugularly with 
500 c.c. serum of immune oxen Nos. 87, 101, 102, 103, 105, and 106. 

Result.-Died during the night. 

Post-mortem made on the morning of the 3/4/06. 

Lungs-old fibrous lesions on pleura; lymphatic glands swollen. 
Heart-flabby. 
Spleen-normal. 
Liver-numerous necrotic foci; icteric. 
Kidneys-a few reel and white infarcts. 
Stomach-Intense congestion of abomasum, moderate congestion 

of omasum. 
Intestines-Deeply congested as far as caecum; onward patches 

of congestion, with echymoses. 
Bladder-urine scanty but normal in colour. 

N OTE.-The typical lesion due to hmmolysis was also absent in 
this case. 

The examination of blood both before and after the injection of 
serum did not reveal any change, either in the shape or number of 
the parasites. 

Conclusion. 

Although our experiments were not numerous, and, perhaps, the 
animals were too far advanced in the disease for the injection of 
serum, we may conclude that no hannolysis had taken place in vivo. 
It is possible that the sick animals did not live long enough, and that 
the hmmolysis had no time to develop. 

No changes were noticed in the shape of the parasites, or was 
there any noticeable increase in their number. Here again it may 
be argued that the animal died before the serum had time to act on 
the parasites. 

If any conclusion may be drawn with safety, it is-that the 
injection of the immune serum had no effect on the sick: animals. 

III. 

EXPERIMENTS TO TEST PREVENTIVE Y ALUE OF SERUM. 

Two courses were open to us for this purpose: firstly, to inject 
the serum into susceptible healthy cattle, and then infect them with 
ticks, or, secondly, to expose injected healthy cattle in an infected 
area together with an equal number of control animals, which would 
not be treated in any way. An excellent opportunity occurred in the 
Native Location at Sjambok's Kraal, where coast fever had for some 
time destroyed a large number of cattle and was still rampant. 
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The conditions for an early decision regarding the preventive 
qualities of the serum were present:, viz., a thoroughly infected farm 
on which every bovine animal would, sooner or later, contract the 
disease. It was decided to purchase, for the experiment, cattle which 
had been running on the farm. In all, twelve head of cattle, mostly 
yearlings, were obtained and divided into lots of six; one set to be 
inoculated ··with serum and the other six to serve as controls. 

I. Cattle Injected with Serum. 

(a) Injection of serum to be repeated ,every fourth week. 

Bull 371.-Injected on the 6/4/06 with 200 c.c. serum mixture 
oxen 87, 101, 102, 103, 105, 106. 

Thirteen days after this injection the temperature began to rise 
and a regular coast fever reaction ensued which culminated 
in death on the 3/5/06. 

Piroplasma parvum was noted for the first time on the 24/4/06, 
and, four days later, it was fairly frequent; on the 29 / 4/06, 
it was recorded as medium; and on the 30 / 4/06, it was 
strong, increasing daily until death thr.ee days later. 

Bull Calf 373.-Injected on the 6/4/06 with 200 c.c. serum. 
Temperature rose sjx days later. 
Death ensued 15 days later-27 /4/06. 
Piroplasma parvum noted for the first time on the 15/4/06; a 

medium frequency was recorded three days later, and, on 
the 22/4/06, a strong injection was noted. 

Piroplasrna bigeminum appeared on the 23/4/06 and remained 
until death-four days later. 

Heifer Calf 375.-Injected on the 6/4/06 -,,,vith 200 c.c. serum. 
Immediate rise of temperature. 
Piroplasma parvum noted on the 10/4/06. 
Basophile cells and poikilocytosis noted on the same day. 
Piroplasma parvum increased and was recorded as numerous on 

the 15/4/06; the rise continued until death, which occurred 
on the rn / 4/06. 

Smears of this date shewed both piroplasrna parvum and 
piroplasma bigeminum. 

(b) Injection of serum to be repeated every fourteen days. 

Cow 366.-Injected on the 6/4/06, 20/4/06, and on 6/5/06 with 
200 c.c. 

No reaction. 
Killed on the 11/ 4/06. 

Hnll 372.-Injected as Cow 366. 
Temperature rose on the 26/4/06, and death resulted on the 

9 /5/06. 
Piroplasma parvum noted for the first time on the 30 / 4/06 · a 

medium frequency was recorded on the 2/5/06 and u~til 
death. 
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Cow 369.-Injected as Cow 366. 
No reaction ensued. 
Slaughtered on the 26/5/06. 
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II. Controls. 
Cow 365.-No reaction. 

Slaughtered on the 18/5/06. 

Dow 367.-Reaction started on the 19/4/06, and death took place on 
1/5/06. 

Piroplasma parvum noted on the 22/4/06; it was fairly frequent 
three days later, and increased until death. 

Piroplasma bigeminum noted on the 30/4/06. 

Gow 368.-Diecl on the 9/4/06. Death due to an accident. 

Gow 370.-Reaction started on the 19 /4/06. 
Piroplasma parvum noted two clays later; on the 24/ 4/06 it was 

frequent, and rapidly increas.ed until death on the 29 / 4/06. 

Heifer 37 4.-N o reaction. 
Killed on the 23/5/06. 

Heifer 376.-Reaction began on the 17 /4/06. 
Piroplasma parvnm noted on the 24/ 4/06; increased daily, and, 

on the 28/4/06, a strong infection was recorded. 
Piroplasma bigeminum present on the 2/5/06, and remained 

until death on the 3/5/06. 
Result.-Of the animals injected with serum, four contracted 

•coast fever and died, two vrnre complicated with piroplasma bigeminum. 

Of the control animals, three contracted coast fever and died, 
two were complicated with piroplasma bigeminum. 

The course of the disease in injected and non-injected animals 
did not differ; no change in the shape, form or number of parasites 
was noticed. The secondary development of piroplasma bigeminum 
was noted to the same extent in the two sets of animals. 

Conclusion. 

Comparing Professor Koch's experiments ,vith those .enumerated . 
·On the preceding pages, the following conclusions may be drawn·:-•' · 

1. Fortifying immune animals with clefibrinated blood by means 
of subcutaneous or intrajugular injection produces a serum which is 
(a) h:=emolytic for coast fever infected animals, and (b) microbicide 
for piroplasma parvnm (Koch). 

2. Fortifying immune animals with blood of coast fever animals 
by infusion, a serum is produced which has neither (a) hremolytic 
action on coast fever or healthy animals, (b) microbicide influence on 
piroplasma parvum, or (c) any preventive value. · 

3. The value of these experiments is the fact that by transfusion 
from sick to immune animal an enormous amount of virus can be 
incorporated which may be utilised with expediency in the case of 
fortifying animals for rinderpest serum. 
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INOCULATION AGAINST EQUINE PIROPLASMOSIS. 

In the annual report of last year a series of experiments were 
quoted which elucidated the fact that equine piroplasmosis could be 
transmitted by the inoculation of blood from an animal which had 
recovered from an attack of piroplasmosis (immune animal). We 
also proved that, in this way, the disease could be transmitted (1) 
from immune horse into susceptible horse, mule and donkey; (2) from 
immune mule into susceptible horse, mule and donkey; and (3) from 
immune donkey into susceptible horse, mule and donkey. There was 
a variation in the degree of virulency of the disease shewn by the, 
various classes of animals, so that the deduction was made that immune 
blood might advantageously be used for inoculation purposes. The 
following recommendations were suggested as likely to be successful:-

1. Inoculation of mules with blood of immune donkeys. 
2. Inoculation of donkeys with blood of immune mules. 
3. Inoculation of horses with blood of immune donkeys. 

It was, therefore, our next object to discover the extent to which 
the above sug,gestions were applicable into practice, and with what 
result. Accordingly, horses, mules, and donkeys directly imported 
from the Argentine and stabled in the premises of the Laboratory 
after their arrival were utilised for this purpose. 

INOCULATION OF HORSES. 

I. 
Inoculation of Horses with Immune Donkey Blood. 

(a) Blood of donkey 306 (compare Annual Report, 1904-5, page 101, 
G., horse 600 and 723). 

"A." Horse 404, about 3 years old. 
Injected on the 17 /11/05 with 10 c.c. defibrinated blood, sub

cutaneously. 
A first and second reaction developed, the former after 11 days 

incubation, and continuing for 4 days; piroplasma equi was, 
very numerous. The number of red corpuscles decreased to 
3,000,000 per c.m.m. After an interval of 7 days the second. 
reaction started, continued for 6 days, and caused the death 
of the horse. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 

"B." Horse 406, about 3 years old. 
Injected as above. 
Irregular temperature reaction, beginning on the 10th day and 

lasting for 4 days. 
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Piroplasma equi was not noticed during this reaction. 
Red corpuscles decreased in numbers. 
The intermittent irregular temperature reactions continued. 
Piroplasma equi noted on the 20th day. 
Red corpuscles reached the minimum number of 3,000,000 per 

c.m.m. on the 24th day. A low record of the blood cells 
continued for some time. 

The animal finally recovered. 
(Compare temperature and red corpuscle curve, Plate No. 5.) 

N ote.-After 40 days another reaction ensued lasting for 10 days, 
the nature of which could not be determined. 

(b) Blood of donkey 739 ( compare Annual Report, 1904-5, page 100). 
This donkey had been injected with horse blood, and shewed a 

typical reaction with piroplasma equi. 

"C." Horse 449, about 3-½ years old. 
Injected on the 17 /11/05 with 10 c.c. defibrinated blood. 
Slight temperature reaction occurred one day after injection and· 

could not be accounted for. 
The typical primary reaction began about the 9th day and lasted 

for about 10 days. 
In about the middle of this reaction the number of red corpuscles 

decreased to 2,800,000 per c.m.m. 
Second reaction began on the 22nd day, coinciding with the 

minimum decrease of red corpuscles to 2,300,000 per c.m.m. 
This second reaction only lasted 3 days, culminating in the 
death of the horse. 

Piroplasma equi was frequently rnet with. 

(Compare temperatur.e and red corpuscle curve, Plate No. 5.) 

"D." Horse 435, about 4 years old. 
Injected on the 17 /11/05, as above. 
Temperature rnse after an incubation period of 8 days. 
The number of red corpuscles decreased and reached the minimum 

of 3,600,000 per c.m.m. on the 12th day. 
The horse collapsed on this date and died. 
Piroplasma equi was noted from the 8th day, increasing daily. 

(Compare temperatur.e and red corpuscle curve, Plate No .. 5.) 

(c) Blood of donkey 741 (compare Annual Report, 1904-5, pa,ge 101). 
This donkey had been injected with immune mule blood; it 
shewed a reaction and piroplasma equi. 

"E." Horse 450, about 4 years old. 
Injected on the 17 /11/05 subcutaneously with 10 c.c. defibrinated 

blood. 
Temperature rose on the 10th day after injection. 
The number of red corpuscles began to decrease about the same 

date. 
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Piroplasma equi also appeared simultaneously; it increased 
rapidly and the horse died aft.er 5 days' reaction, the number 
of red corpuscles having dropped as low as 2,400,000 per 
c.n1.m. 

(Compare temperatur.e and red corpuscle curve, Plate No. 5.) 

"' F." Horse 451, about 4 years old. 
Injected as above. 
A somewhat irregular temperature reaction began on the Dth day. 
Piroplasma equi was noted on the 12th day. 
The number of red corpuscles decreased from this latter date, 

and, on the 18th clay, reached 3,200,000 per c.m.m. 
No secondary reaction. 
This horse r;llied again when the number of corpuscles increased, 

and finally recovered. 
(Compare temperature and red corpuscle curve, Plate No. 5.) 

( d) Blood of donkey 7 44 ( compare Annual Report, page 103, year 
1904-5). This donkey had been injected with immune donkey 
blood; it shewed a reaction, and piroplasma equi was present. 

"' G." Horse 452, about 4 years old. 
Injected on the 17 /11/05 with 10 c.c. defibrinated blood. 
Reaction started after 8 days' incubation, and continued for 13 

days. 
Piroplasma equi was met with in rare numbers. 
A sudden destruction of red corpuscles occurred on the 19th day 

follmved by a rapid regeneration, notwithstanding which the 
animal died on the 24th day. 

(Compare temperature and red corpuscle curve, Plate :No. 5.) 

·"' H." I-I orse 453, about 4 years old. 
Injected as above. 
Reaction started on the 10th day after inoculation; it lasted for 

16 days with a slight interval of two days after the 6th day. 
The number of red corpuscles decreased during the incubation 

time; the minimum number reached was 3,600,000 per 
c.m.m. shortly after the temperature curve. A second drop 
took place at the end of the reaction. 

The horse recovered. 
(Compare temperature and reel corpuscle curve, Plate No. 5.) 

Results.-Of eight horses injected with immune donkey blood all 
,contracted piroplasmosis, and five died: four from the effect of the 
first reaction and one from the second. There was no apparent 
difference in the virnlency of the disease produced by immune blood 
of donkeys injected previously with either horse, mule or donkey 
blood. 

Conclusions.-It is very dangerous to inject susceptible horses 
·with blood of immune donkeys, and this procedure cannot be utilised 
as a means of immunising horses against piroplasmosis. 
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Inocttlat'ion of Horses with Inirnune Mule Blood. 

(a) Blood of immune mule 589 (compare Annual Report, 1904-5, page 
98). This mule had been injected with immune horse blood and 
shewed a reaction together with piroplasma eqni. 

"A." Horse 454, Argentine, about 4 years old. 
Injected on the 20/:3/06 with 5 c.c. defibrinatecl blood, sub-

cutaneously. 
Temperature rose after an incubation time of 8 days. 
Piroplasma equi appeared at the same time. 
Red corpuscles decreased in numbers from this date, and reached 

their lowest number of 3,800,000 per c.m.m. on the 17th 
day. 

A slight secondary reaction was noticeable which affected the red 
corpuscles but slightly. 

(Compare temperature and reel corpuscle curve, Plate No. 5.) 

N ote.-This horse was subsequently used for horse sickness 
experiments. 

"B." II orse 830, Argentine, about 4 years old. 
Injected as above. 
Slight reaction of an irregular nature ensued. 
The number of red corpuscles decreased to 3,800,000 per c.m.m. 

on the 15th day. 
The horse recovered. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 

N ote.-This horse was subsequently used in horse sicknesF
experiments and also hyperimmunised. 

,; 0." Horse 832, Argentine, about 4 years old. 
Injected as above. 
Reaction started after an incubation time of 10 days. 
Piroplasma equi appeared. 
The number of red corpuscles dropped to 2,800,000 per c.m.m. 
Secondary reaction started after an interval of about a week. 
The number of red corpuscles-which had increased during -the 

interval bebveen the primary and secondary reaction-again 
dropped very low. 

Piroplasma appeared again but very rarely. 
Chromatic points were seen in the red corpuscles in large numbers. 
The_ phenomenon of poikilocytosis was very marked. 
Although the temperature returned to normal, the animal failed 

to rally and died. 
Post-mortem revealed the lesions of an advanced piroplasmosis. 

(Compare temperatnre and reel corpuscle mu,,e, Plate No. 5.) 
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i' D." Horse 833, Argentine. 
Injected as above. 
Reaction commenced after an 8 days incubation. 
Piroplasma was only found later, and but rarely. 
The number of red corpuscles dropped below 4,000,000 per c.m.m. 

after the reaction had finished. There was also a second 
reaction, during which poikilocytosis was noticed. 

The animal recovered. 
(Compare temperature and red corpuscle curve, Plate No. 5.) 
Result.-Of four horses which were injected with immune blood 

from mule 589, all contracted piroplasmosis, and one died from the 
effect after the second reaction. 

Conclusion.-The inoculation of immune mule blood into 
susceptible horses causes the appearance of piroplasmosis, but this 
disease seems to be less virulent than that caused by immune donkey 
blood. 

IxocuLATION OF JHuLES. 

I. 
Inocidation of 1viules with I rnmune Donkey Blood. 

(b) Blood of donkey 306. 

"A." lJf ule 414, Ar.gen tine, 3-4 years old, immunised against horse 
sickness on the 10 /11/05. 

Injected on the 29 /12/05 with 5 c.c. defibrinated blood. 
There was hardly any reaction. 
Slight decrease of red corpuscles noticed. 
Piroplasma equi was present. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 

'' B." JJ1ule 415, Argentine, 4 years old. 
Injected as above. 
There was hardly any reaction. 
Chromatic points were noted, but no piroplasma was seen. 
Slight decrease in the number of red corpuscles, but these 

regenerated very quickly. 
(Compare temperature and red corpuscle curve, Plate No. 5.) 

(b) Blood of donkey 7 40 ( compare Annual Report, 1904-5, page 100). 
This donkey had been injected with immune horse blood; 
piroplasma was present during the reaction due to this injection. 

·" 0." JJfule 416, Argentine, about 4 years old, immunised against 
horse sickness on the 10/11/05. 
Injected on the 29/12/05 with 5 c.c. clefibrinatecl blood. 

""' There was hardly any reaction noticeable, and only a slight 
decrease in the number of reel corpuscles. 

Chromatic points were noted. 
Piroplasma equi was not noted. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 
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.;: D." JJ1 ule 417, Argentine, 4 years old. 
Injected as above. 
Very slight temperature reaction. 
Red corpuscles shewed a decrease during that period. 
Piroplasma equi was present. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 

Result.-Of four mules injected with donkey blood, all shewed 
lesions due to the injection, which was indicated by a slight decrease 
in the number of red corpuscles. The temperature reaction was very 
slight; piroplasma equi and chromatic points ·were both observed on 
two occasions. 

Conclusion.-The injection of immune blood of donkeys into 
mules, only causes a mild attack of piroplasmosis in the latter. Immune 
donkey blood can, therefore, be used as a means of immunising mules 
against piroplasmosis. 

II. 
Inoculation of Mules with Immune .Mule Blood. 

Blood of mule 588. 

~, A." Mule 420, Argentine, 4 years old, immunised on the 10 /11/05 
against horse sickness. 

Injected on the 29 /12/05 with 5 c.c. defibrinatecl blood. 
Irregular temperature reaction, during which the number of red 

corpuscles dropped to 4,600,000 per c.m.m. 
No piroplasms were noticed. 
Chromatic points visible on one occasion. 

(Compare temperature and red corpuscles, Plate No. 5.) 

'' B." JJ1ule 421, Argentine, 4 years old. 
Injected as above. C 
Slight and irregular temperature reaction. 
The number of red corpuscles decreased to 4,500,000 per c.m.m. 
No piroplasms were seen. 
Chromatic points were present on two occasions. 

(Compare temperature and red corpuscle, Plate No. 5.) 

'~ 0." Mule 422, Argentine, 4 years old. 
Injected as above. 
Irregular but slight temperature reaction. 
The number of red corpuscles decreased on one occas10n to 

4,200,000 per c.m.m. 
Piroplasma equi seen for one day. 

(Compare temperature and red corpuscle curve, Plate No. 5.) 

Result.-The injection of immune mule blood into susceptible 
mules causes in these latter a reaction which is more pronounced than 
the reaction caused by the injection of immune donkey blood. 
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Piroplasma equi appeared on one occasion only, and chromatic 
points were seen twice. 

Conclusion.-The injection of immune mule blood into mules 
causes a mild attack. 

Immnne mule blood may, therefore, be utilised as a means of 
immunising mules against this disease. 

INOCULATION OF DONKEYS. 

Inoculated with Blood of Immune Mule 589. 
N.B.-These donkeys were . .11 Argentines, and from 3-5 years old. 

"A." Donkey 591. Injected on the 27 /1/06 with 5 c.c. blood. 
Result.-

Slight temperature reaction. 
Considerable decrease of number of red corpuscles to 
f, 3', 700,000 per c.m.m. 

No piroplasms noted. 
Chromatic points visible on one occasion. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

'' B." Donkey 592. Injected as above. 
Result.-

Slight temperature reaction. 
Decrease of the number of red corpuscles to 3,800,000 per 

c.m.m., maintaining at this figure for some days. 
Piroplasma noted on the 21st day after injection. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

" 0." Donkey 593. Injected as above. 
Result.-

Distinct but not high temperature reaction distinguishable 
into primary and secondary. 

Decrease of number of red corpuscles to 3,200,000 per 
c.m.m. in the interval between the two reactions. 

Piroplasma equi noted on two occasions, viz., 21st and 23rd 
day after inoculation. 

Recovered. 
(Compare temperature and red corpuscle curve, Plate No. 6.) 

"D." Donkey 594. Injected as above. 
Result.-

Distinct but somewhat irregular prnnary and secondary 
reactions. 

Decrease of number of red corpuscles to 3,400,000 per c.m.rn. 
Piroplasma equi noted on five occasions, viz., 10th, 17th, 

19th, 21st and 24th days after injection. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



H7 

"E." Donkey 595. Injected as above. 
Result.-

Distinct primary reaction, less severe than the secondary 
one, which was more pronounced. 

Decrease of number of red corpuscles to below 4,000,000 
per c.m.m., and continuing at that figure for some time. 

Piroplasma equi noted on the 17th and 21st days after 
injection. 

Recovered. 
(Compare temperature and reel corpuscle curve, Plate No. 6.) 

'' F." Donkey 596. Injected as above. 
Result.-

Distinct reaction with rapid and strong increase of piro
plasma equi, and very rapid decrease of number of red 
corpuscles to 1,200,000 per c.m.m. The animal died. 

Post-mortem. 
General condition-fair. 
Blood-very watery. 
:Muscles-pale. 
Lungs-normal. 
Heart-normal. 
Spleen-slightly swollen. 
Kidneys-pale. 
Liver-slightly icteric. 
Stomach-normal. 
Intestines-duodenum and jejunum contained only blood

stained mucous. Other parts contained bile-stained 
ingesta. 

Bladder-distended with blood-stained mine. 

(Compare temperature and reel corpuscle curve, Plate No. 6.) 

" G." Donkey 597. Injected as above. 
Result.-

Distinct but slight primary and secondary reactions. 
Number of red corpuscles decreased to 3,600,000 per c.m.m. 

at the encl of the first reaction. 
Piroplasma equi noted on the 14th and 17th clays. 
Recovered. 

(Compare temperature and red corpuscle cnrve, Plate No. 6.) 

"H." Donkey 598. Injected as above. 
Result.-

Distinct but not very high temperature reaction. 
Number of red corpuscles decreased to 3,000,000 per c.m.m. 
Piroplasma equi noted on the 17th clay. 
Recovered. 

(Compare temperature and reel corpuscle curvr, Plate No. 6.) 
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"I." Donkey 599. Injected as above. 
Result.-

Distinct and high reaction with numerous piroplasma equi, 
and a very low reading of the number of red corpuscles 
at 1,700,000 per c.m.m. 

Poikilocytosis marked. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

"J." Donkey 600. Injected as above. 
Result.-

Irregular temperature reaction. 
Medium decrease of number of red corpuscles. 
Piroplasma equi noted on the 17th day. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

~- K." Donkey 601. Injected as above. 
Result.-

Distinct irregular primary and regular secondary reaction. 
Slight decrease of number of red corpuscles to 4,500,000 pe!· 

c.m.m. 
Piroplasma rare on the 20th, 23rd and 24th days. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

"L." Donkey 602. Injected as above. 

Result.-
Distinct primary and secondary reactions. 
Number of red corpuscles decreased moderately. 
Piroplasma eqtti noted at the beginning of the first and 

secondary reaction. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

•· 1.11." Donkey 603. Injected as above. 

Result.-
Pronounced primary and secondary reaction. 
Number of red corpuscles dropped to 2,600,000 per c.m.m. 

at end of first reaction. 
Poikilocytosis marked just previous to the low reading of the 

corpuscles, and for several days afterwards. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 
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"' N." Donkey 604. Injected as above. 
Result.-

Long reaction with high fever. 
Number of red corpuscles dropped to below 4,000,000 per 

c.m.m. shortly after the appearance of piroplasma equi. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

~, 0." Donkey 605. Injected as above. 
Result.-

Prolonged irregular reaction. 
Number of red corpuscles decreased below 4,000,000 per 

c.n1.111. 

Piroplasrna equi noted on two occasions-in rare numbers
on the 13th and 18th day. 

Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

"' P." Donlcey 606. Injected as above. 
Result.-

Slight and irregular temperature reaction. 
Moderate decrease of the number of red corpuscles, maintain

ing for some time. 
Piroplasma equi noted on the 23rd day after inoculation. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

" Q." Donkey 607. Injected as above. 
Result.-

Irregular temperature reaction distinguishable into primary 
and secondary. 

Decrease of number of red corpuscles to 3,600,000 per 
c.m.m. during primary reaction. 

Piroplasma equi not noted. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

·" R." Donkey 608. Injected as above. 
Result.-

Slight and irregular reactions. 
Moderate decrease of number of red corpuscles. 
Piroplasma equi noted on the 16th day. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 
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" S." Donkey 609. Injected as above. 
Result.-

Slight and irregular reactions. 
:Moderate decrease of number of red corpuscles. 
Piroplasma equi noted on the 16th and 18th days after 

injection. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

"T." Donkey 610. Injected as above. 
Result.-

Slight and irregular reactions. 
Very slight decrease of number of red corpuscles. 
Piroplasma equi noted on the 17th and 23rd days. 
Recovered. 

(Compare temperature and red corpuscle curve, Plate No. 6.) 

Result.-The inoculation of young Argentine donkeys with 
immune mule blood caused a reaction in all of them, during which 
time there was a noticeable decrease of red corpuscles. 

Piroplasma equi was not always noted. 
One death occurred out of 20 inoculations = 5%. 
The decrease of red corpuscles in some cases was so considerable 

that it is questionable whether, under the conditions of exposure and 
dry veld, they would have recovered. It is also likely that the young 
age had an influence on their recovery. 

Condusion:-From a practical point of view the inoculation of 
imported donkeys is only advisable when they can be sheltered and 
well feel during the reaction. 

INOCULATION OF HoRsEs-OmGIN UNKNOWN-AGAINST PrROPLASMosrs. 

(a) Subcutaneous injection of 5 c.c. defibrinated blood of immune 
:Mule 589. 

"A." Horse 781. Gelding, aged. Immunised against horse sickness 
on the 31/1/06. 

Injected on the 10/3/06 as above. 
No reaction. 
Hyperimmunised against horse sickness on the 23/6/06 with 

virus, origin Tzaneen. 
Typical horse sickness r.eaction followed from which it recovered, 

but developed an attack of piroplasmosis, and died from this 
latter attack 14 days after the first infusion. 

N ote.-:Mnle 589 did not cause a reaction, yet the horse could be 
infected by infusion. 

'
1 B." Horse 823. Gelding, aged. Immunised against horse sickness 

on the 8/2/06. 
Injected on the 16/3/06 as above. 
Reaction with high fever started on the 10th day after latter 

injection; piroplasma equi present. 
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Secondary reaction noted on the 19th day. 
Piroplasma equi again present. 
On the 26th day after piroplasmosis inoculation the horse was 

hyperimmunised-13 / 4/ 06. 
Severe horse sickness reaction ensued. 
Piroplasma equi and poikilocytosis were noted. 
Horse 823 died from piroplasmosis on the 12th day after infusion. 
N ote.-:M:ule 58D did not cause a reaction; infusion could cause 

a second attack of piroplasmosis. 

"' C." I-I orse 672. Gelding, aged. 
Immunised against horse sickness on the 17 /1/06. 
Inoculated on the 16/3/06 as above. 
No reaction. 
Hyperimmunised on the 6/4/06, but did not shew piroplasmosis. 

"D." Horse 837. Gelding, aged. 
Immunised on the 28/2/06 against horse sickness. 
Injected on the 24/3/06 as above. 
No reaction. 
Hyperimmunised 18 days after injection. 
Reaction followed, more typical for horse sickness than for 

piroplasmosis, during which time chromatic points were 
noted. 

'' E." Horse 667. Gelding, 6 years old. 
Immunised against horse sickness on the 17 /1/06. No reaction. 
Injected as above on the 24/3/06. 
No reaction. 
Hyperimmunised on the 10 / 4/06 without complication of 

piroplasmosis. 

"F." I-I orse 666. Gelding, aged. 
Immunised against horse sickness on the 26/1/06. 
Injected on the 24/3/06 as above. 
No reaction. 
Hyperimmunised on the 10 / 4/06 without the complication of 

piroplasmosis. 

" G." I-I orse 586. Gelding, aged. 
Immunised on the 6/1/06 against horse sickness. 
Injected, as above, on the 24/3/06. 
:No reaction. 
Hyperimmunised on the 10/5/06 ·without complication of 

piroplasmosis. 

i, I-I." I-I orse 902. Gelding, aged. 
Not immune to horse sickness. 
Injected, as above, on the 10/4/06. 
No reaction. 
Injected on the 24/ 4/06 with 5 c.c. defibrinated blood o:f donkey 

306 (immune against piroplasmosis ). 
No reaction. 
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"I." Horse 903. Gelding, aged. 
Not immune to horse sickness. 
Injected, as above, on the 10/4/06. 
No reaction. 
Injected on the 24/ 4/06 with 5 c.c. blood of donkey 306 

(immune). 
No reaction. 

(b) Immune blood injected into jugular v-em. 

"A." Horse 656. Gelding, aged. 
Immunised against horse sickness on the 26/1/06. 
Injected on the 20 / 4/06 with 5 c.c. defibrinated blood of mule 

589. 
Reaction started 6 days later. 
Piroplasma equi noted at the beginning of the reaction. 
Secondary reaction on the 23rd clay, lasting 7 days with a very 

high fever (106° ]?.). 
Piroplasms were numerous. 

,r. B." Horse 670. Gelding, aged. 
Immunised against horse sickness on the ~6/1/06. 
On the 20/4/06 injected with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised on the 9/5/06 without complication of piro

plasmosis. 

" 0." Horse 829. Gelding, aged. 
Immunised against horse sickness on the 23/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised, without complication of piroplasmosis, on the 

9/5/06. 

"D." Horse 866. Gelding, aged. 
Immunised against horse sickness on the 24/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised on the 2/5/06 without complication of piro

plasmosis. 

u E." Horse 867. Gelding, aged. 
Immunised against horse sickness on the 23/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
Slight abortive rise of temperature on the 8th clay. 
Distinct reaction from the 18th to 28th· day, during which time 

piroplasma equi was found. 
Hyperimmunised on the 7 /6/06 without complication of piro

plasmosis. 
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"F." Horse 868. Gelding, aged. 
Immunised against horse sickness on the 23/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised on the 2/5/06 without complication of 

piroplasmosis. 

" G." Horse 872. Gelding, aged. 
Immunised against horse sickness on the 24/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised on the 10/5/06 without complication of 

piroplasmosis. 

"H." Horse 881. Gelding, aged. 
Immunised against horse sickness on the 29/3/06. 
Injected on the 20/4/06 with 5 c.c. blood of mule 589. 
No reaction. 
Hyperimmunised on the 10/5/06 without complication of 

piroplasmosis. 

"I." Horse 536. 
Immunised against horse sickness on the 25/4/06. 
Injected on the 14/6/06 with 5 c.c. blood of mule 589. 
No reaction. 

"J." Horse 1,900. Gelding, aged. 
Not immune against horse sickness. 
Injected on the 22/5/06 with 5 c.c. blood of mule 589. 
Reaction after 17 days; piroplasma equi not found. 

'' K." Horse 1,905. Tulare, aged. 
Not immune against horse sickness. 
Injected on the 22/5/06 with 5 c.c. blood of mule 589. 
Reaction started after 17 days. 
Piroplasma equi not found. 

"L." Horse 1,907. Mare. 

Not immune against horse sickness. 
Injected on the 22/5/06 with 5 c.c. blood of mule 589. 
Reaction immediately after injection, but not typical for piro

plasmosis. 

"M." Horse 1,958. Gelding. 

Immunised against horse sickness on the 25/4/06. 
Injected on the 22/5/06 with 5 c.c. blood of mule 589. 
Temperature rose from the 6th day, continuing· into a long 

reaction. 
No piroplasms were seen during this reaction. 
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Results.-The subcutaneous injection of blood of mule 589 
produced a reaction in one instance-823. No immunity was produced 
by this reaction, the subsequent infusion again causing the appearance 
of piroplasmosis. It is, however, n1.ost probable that the infusion was 
made too early after the piroplasmosis reaction. 

,Vhen the blood of mule 589 failed to cause a reaction, a 
subsequent infusion nevertheless resulted in the rise of a typical 
reaction and appearance of piroplasma equi-cases 781 and 837. 

The intrajugular injection of blood of mule 589 caused piro
plasmosis with the appearance of parasites in two cases-656 and 
1,857-and reactions without parasites in a similar number of cases 
-l,900 and 1,905. 

Horses which were injected with blood of mule 589, and which 
shewed a reaction due to this injection, proved to be immune for a 
subsequent infusion. 

INOCULATION OF ZEBRA BLOOD INTO A SUSCEPTIBLE HORSE. 

A young zebra mare, obtained through Mr. Turnbull, Govern
ment Veterinary Surgeon for Barberton, and which was caught in the 
low veld, was tapped on the 20 /l/06, and 20 c.c. blood was injected 
into "' 

Horse 405, Argentine, and directly imported. 
A rise of temperature began after seven days; high fever 

resulted with the appearance of piroplasrna equi which was 
very frequently noticed during this reaction. 

Strong poikilocytosis was present and the animal had some 
difficulty to recover. 

Oonclusion.-The zebra must be considered as one of the carriers 
of piroplasrna equi, in the same way as horses, donkeys and their 
bastards. 

It is probably in this species-zebra-that the parasite first 
developed and found its host before horses and asses came to South 
Africa. 

Resume. (a) The inoculation of horses with immune donkey blood 
resulted in heavy mortality. 

(b) Inoculation of horses with immune mule blood was followed 
by only one death out of nine cases in which a reaction was noticeable 
after injection. 

(c) Inoculation of mules with immune mule blood caused only a 
slight attack of piroplasmosis, hence an inoculation of mules can be 
done with a great prospect of success. 

( d). Inoculation of donkeys with immune mule blood caused the 
death of one animal. The inoculation has a certain amount of risk 
which is probably greater in old than in young animals. Under 
favourable conditions this inoculation may be utilised as a means of 
immunisation against piroplasmosis. 
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TRANSMISSION OF EQUINE PIROPLAS:MOSIS BY TICKS 
IN SOUTH AFRICA. 

It was a matter of course to expect that equine piroplasmosis 
would be transmitted by ticks; it remained to find the species of ticks 
which acts as a host of piroplasma equi. Taking into consideration 
the prevalence of the disease in the various parts of the country
high and low veld-three separate species of ticks had to be regarded 
as possible hosts, namely, Rhipicephalus decoloratus (Koch), the 
,.1 common blue tick"; Rhipicephalus evertsi (Neumann), the "red 
leg tick"; and Hyalomma mgyptium (Koch), the "bont pot tick." 
This latter changes its host in its intermediate stages; in its larval 
-stage it seeks birds and small mammalia (rabbits), and leaves them 
as engorged nymphm. It was for this reason that I excluded it from 
the experiments. The remaining two species are found in the high 
veld, where equine piroplasmosis is also found in freshly imported 
horses, and, under these circumstances, I decided to experiment firstly 
,vith these two species. It is quite possible that other species, for 
instance, Rhipicephalus appendiculatus, simus, capensis and nitens 
may act as hosts. The observations I made on the veld, however, 
,exclude these as principal propagators of the disease. The experiments 
were, therefore, only made with those species, which, from observations 
in practice, proved to be most conspicuous. 

ExPERHIENTS WITH RHrPICEPHALUS DEcoLORATus (KocH). 

1. To note whether the larvm of blue ticks-the progeny of 
females which have been sucking on a horse during the piroplasmosis 
reaction-transmit the disease to susceptible horses. 

(a) Infection of ticks with piroplasma equi. 
Horse 598. Argentine, 6 years old; was infested on the 14/10/04 

with blue tick larvm which had engorged on ox 262. The 
eggs were laid on the 30/9/04. · 

Re-infestations with larvm of the same lot were made daily from 
the 16/10/04 to 23/10/04. 

The first adult blue tick male was noticed on the 3/11/04-20 
days after the first infestation. 

This horse was injected on the 4/11/04 with a mixture of 
defibrinated blood of horses 442, 523 and 599, all of which 
had passed through an attack of biliary fever at some 
earlier date. (Compare article "Further Notes on the 
Piroplasmosis of the Horse, Mule and Donkey " in the 
"Transvaal Agricultural tl ournal," Volume XVIII., 1905, 
No. 12, page 703.) 

Engorged adult ticks began to drop on the 6/11/04, and continued 
daily until the 22/11/04. 

The febrile reaction due to the injection of immune blood started 
on the 8/11/04. 
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Piroplasma equi was noticed for the first time on the 13 /11/04,. 
on which date the typical rosettes were present. 

The piroplasms were noticed during four days, viz., 13th, 14th,., 
15th and 16th November, but none were noticed from the 
17 /11/04 until the 23/11/04, during which time the fever 
reaction was not present, and engorged ticks were collected 
in great numbers. 

The collected ticks were separated into four different lots, viz: 
(1) Those which dropped from the 7th to the 10th 

N overn.ber, at a time when no piroplasms were seen 
in horse 598, although a slight fever reaction was 
noticed; 

(2) those which dropped from the 10th to the 12th 
November, during which time no piroplasms were 
£mind, but a distinct reaction was present; 

(3) those which dropped from the 12th to the 14th 
November, during which time piroplasms were present; 
~d . 

(4) those which dropped from the 16th to the 22nd 
November. The piroplasms were only present at the 
beginning of this stage-1<3/11/04. 

(b) Infestation of horses with infected blue ticks. 

The larvre of lot No. 3 were placed on 
Horse 604. Argentine; daily from the 16th to the 10th January, 

1905, in large numbers. 
Rise of temperature ensued from the fourth day after tick 

infestation of an irregular character and continued for about 
8 days. 

The adult blue ticks started to drop on the 22nd day after first 
tick infestation and continued for 8 days-7th to the 
14/2/05. 

Temperature again rose from the 20th day after tick infestation 
and reached 104.8° F. and 105.6° F. on the 29th and 33rd 
days respectively. 

Examination of the blood during the fever reaction shewed 
neither the presence of piroplasms or any other blood 
parasite, and the reaction was put down to the heavy 
infestation with the, blue ticks. 

This horse was submitted to the simultaneous injection of serum 
and horse sickness virus on the 17 / 4/05. Preserved blood 
of horse 726, several months old, was used as virus; the 
serum was fresh and contained red corpuscles, thus piro
plasma equi. 

Horse sickness reaction followed, and, on the 14th day after, 
inocnla tion, piroplasma equi was noticed. 

The horse died on the 3/5/05. 
Post-mortem revealed the typical lesion of biliary fever. 
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Horse 718. Argentine; infested with ticks of lot No. 3 on the 17th, 
18th and 19th January, 1905. 

Irregular temperature noticed from the 8th day after infestation. 
A high reaction started on the 18th day and lasted for about 

three weeks. 
Examinations of the blood proved to be negative. 
The reaction was adduced to the infestation of the ticks, which 

were present in enormous numbers, and the horse shewed a 
well marked oedematous swelling under the stomach. (Com
pare Plate No. 9.) 

The engorged ticks dropped from the 21st day after infestation, 
and continued dropping for 9 days. 
The further history of this horse is very interesting, inas

much as it developed an attack of biliary fever on the 15/3/06, 
the temperature rising on this date to 105.6° F., and piroplasma 
equi were present in great numbers. The animal did not recover 
from this attack; it became very poor and had to be killed on 
account of debility. 

"\Vhen the attack of biliary fever was noticed, a search was 
made for other than blue ticks, and an adult red leg tick was 
discovered under the tail. This tick must have been picked up 
in the paddock where the horse had been turned into after the 
experiment with blue tick larvre had expired. 

Donkey 7 43. Argentine; infested on the 17th and 18th January, 
1906, with larvre of lot No. 3. 

Adults began to drop on the 7th February, and were collected 
until the 14/2/06. 

Irregular temperature elevations ensued during the time the 
females were dropping, and continued even after the 
females had left the animal. 

Horse 725. Argentine; infested on the 17th, 18th and 19th January, 
1905, with blue tick larvre of lot No. 4. 

Aduts began to drop on the 17 /2/05 and continued detaching up 
to the 25th. 

No reaction was noticeable. (Compare experiments with 
Rhipicephalus evertsi.) 

The horse died on the 27 /7 /05 from horse sickness. 

Horse 601. Argentine; infested on the 17 /1/05 with blue larval 
ticks of lot No. 4. 

Engorged females dropped from the 7-15/2/06. 
Irregular temperature elevations ,vere noticeable at the time the 

adults were dropping. 
Secondarv reaction ·was observed three weeks after the ticks had 

finished to drop. 
Temperature reached 105.4° F. during this reaction. 
Examinations of the blood proved negative. 
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This horse was used for horse sickness experiments on the 17th 
April, 1905. It developed a horse sickness reaction which 
was complicated by piroplasmosis, and piroplasma equi was 
noticed on 1/5/06-14 days after injection of serum. 

Died during the following day. 

Horse 122. Argentine; infested on the 3/2/05 with blue tick larvlli 
of lot No. 4. 

Engorged females began to drop on the 25/2/05-22 days after 
infestation. 

Temperature rise was observed shortly before, and during, the 
dropping of adults. 

Examinations of the blood proved negative. 
(For further history of this horse compare experiments with the 

red leg tick.) 

Mule 588. Argentine; infested with larval blue ticks of lot No. 4 
on the 3/2/05. 

The mule -vms able to rub the ticks off, and only a few engorged 
females were collected. 

Was injected on the 12/3/05 with 10 c.c. defibrinated blood of 
horse 422 (immune against biliary fever). 

No reaction. 
Re-injected on the 21/3/05 with 10 c.c. defibrinatecl blood of 

horse 722. 
Reaction was noticeable 12 days later. 
Examinations of the blood proved negative. 

Donkey 142'. Argentine; infested on the 3/2/05 with blue tick 
larvm of horse 598., lot No. 4. 

Adults started dropping on the 21st clay after infestation. 
Irregular temperature ensued during this time, but, otherwise, 

the animal was normal. 

C oncl1.1,s1:ons. 

In the foregoing experiments, Rhipicephalus clecoloratus (Koch) 
<lid not transmit piroplasma equi through its progeny from sick horse 
to healthy susceptible horse, mule or donkey. As Rhipicephalus 
decoloratus passes all its three stages on one and the same host, no 
,other way of transmission would be possible. 

\Ve may, therefore, conclude that this tick does not act as a host 
-0f piroplasma equi. · 

ExrERBIENTS WITH RnrrrcEPH.ALUS EvERTSI (NEUMANN). 

(1) To note whether adult red leg ticks, which as larvm and 
nymphm had been feeding on a horse suffering from biliary fever, 
will transmit the disease to healthy animals. 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



lW 

(a) Infection of red leg ticks with piroplasma equi. 

Horse 721. Argentine, 4 years old; was infested on the 9 /2/05 with 
red leg larv&, the offspring of females taken from oxen 
in N elspruit on the 4/12/04. 

On the 15/2/05 injected with 10 c.c. blood of mule 592, which 
passed through the biliary fever reaction in November and 
December, 1904. 

Rise of temperature started six days after this injection and 
continued for 7 days, on which date-26/2/05-the animal 
died from piroplasmosis. 

Piroplasma equi appeared for the first time on the 23/2/05, and 
was subsequently noticed daily. 

Engorged nymphrn began to drop on the first clay of the 
appearance of the piroplasms, or 14 clays after tick infesta
tion; th.ey continued dropping until death, whereupon those 
which were still attached were collected. 

These nymph& Trnre placed in glass dishes and began to moult 011 

the 26/3/05, when the adults were used for the following 
experiments :-

(b) Infestation of horses with infected red leg ticks. 

Horse 719. Argentine, 4 years old; infested on the 30/3/06 with 
red leg adults which, as larv& and nymph&, had been 
feeding on horse 721 then suffering from biliary fever. A 
second, third, and fourth infestation took place on the 1st, 
5th and 8th April, 1905, respectively. 

Piroplasma was found on the 17th day after the first infestation. 
Fever reaction was present and the clinical diagnosis was certain. 
The disease lasted 6 days, when the horse recovered. 

Horse 725. Argentine, 4 years old; infested on the 31/3/05 with 
red leg ticks, adults, which, as larv& and nymph&, had been 
feeding on horse 721 during the piroplasmosis reaction. 

Four re-infestations took place on the 3rd, 5th, 6th and 8th days. 
The adults fed ·well. 
Twenty days after the first tick: infestation, or 12 days after the 

last one, a rise of temperature was noticed. 
Examinations of the blood gave negative results. 
Died later from horse sickness. (This animal is referred to m 

the experiments with Rhipicephalus decoloratus. Q. V.) 

Horse 722. Argentine, 4 years old; infested with red adult ticks on 
the 3/4/05, which, as larvrn and nymphrn, had been feeding 
on horse 721. 

A second and third infestation took place on the 5th and 8th 
days afterwards. 

Sixteen days after the first infestation, or 9 da;vs after the last, 
the temperature began to rise, and a reaction of 6 days rn 
length ensued, at the end of which the animal died. 
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Piroplasms were noted from the 19th April until death. 
Post-mortem revealed the typical lesions of biliary fever. 

Donkey 7 42. Argentine, 3 years old; infested on the 30/3/05 with 
adult red leg ticks which, as larvm and nymphm, had been 
feeding on horse 721 during the fever reaction due to the 
presence of piroplasma equi. 

Re-infestations took place on the 3rd and 5th April, 1905. 
The adults were found attached and feeding on the 31/3/05. 
No fever reaction ensued. 
The donkey was killed on the 5/11/05 on account of glanders. 

C oncl us ions. 

Of three horses infested with adult Rhipicephalus evertsi 
(Neumann), which, in their larval and nymphal stage, were feeding 
on a horse suffering from piroplasmosis, two contracted the disease. 
One horse and one donkey which must be considered susceptible, 
although proof to that effect is wanting, were not infected by ticks 
belonging to the same lot. 

(a) Infection of red leg ticks with piroplasma equi. 
(2) 

_fl orse 403. Argentine, 4 years old, was infested on the 9th, 10th, 
and 11th January, 1906, with numerous red larvm ticks the 
progeny of adults taken from cattle at Linwood, and with 
adults taken from a horse suffering from piroplasmosis. 

Injected subcutaneously on the 14/1/06 ,vith 10 c.c. blood of 
horse 406, which had recently suffered from biliary fever. 

Temperature rose on the 23/1/06, viz., 9 days after injection of 
blood. 

Piroplasma equi was noticed on the same day; it remained for 
the four following days, but in rare numbers. 

This horse recovered. 
Nymphm began to drop on the 24/1/06 and continued for 6 days. 

They were placed in glass dishes and kept at the temperature 
of the room. 

The moulting in adults began on the 16/2/06-after a lapse of 
22 days. 

(b) Infestation of a horse with infected red leg ticks. 

Horse 1,833. Argentine, 3 years old; infested with adults from 
horse 403 on the 1/3/06, viz., 12 days after moulting. 

Engorged females began to drop on the 8/3/06-7 days later
and were collected in considerable numbers. 

No reaction noticeable. 
Injected subcutaneously on the 20/3/06 with 5 c.c. blood of mule 

589, which had recently passed through an attack of 
piroplasmosis. 
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Temperature rose after the lapse of 9 days, following which a 
reaction lasted 7 days. 

Piroplasma equi noted during this reaction for the two days the 
3rd and 4th April, 1906. 

The horse recovered after it had passed through a second reaction 
which started on the 16th April, 1906. 

Conclusion. 

The red adults infected on horse 403 did not transmit piro
plasmosis to susceptible horse 833. No 'reason can be given for this 
failure. (Adult red legs were only 12 days old when placed on 
susceptible horse 1,833, viz., older than in previous experiments. 

(a) Infection of red leg ticks with piroplasma equi. 
(3). 

Horse 1,401. Argentine, directly imported, and 4 years old. 
Infested on the 16/2/06 with numerous red leg larvm, the 

progeny of adults collected from cattle on Linwood farm. 
Injected subcutaneously 24 hours later with 10 c.c. blood of mule 

589, immune against piroplasmosis. 
Temperature reached 103.2° F. in the evening of the 26/2/06. 
Piroplasma equi was present in the blood on the same and 

following days, but was not seen again. 
The horse recovered. 
Nymphm began to drop on the 25/2/06-10 days after infesta

tion. They continued for five days during the fever 
reaction and were subsequently placed in glass dishes and 
kept at the tempernture of the room. 

These nymphm moulted into adults on the 22/3/06, viz., 25 days 
after collecting. 

The adults were used for the following experiments. 

(b) Infestation of horses with infected red le.g ticks. 

'' A." i Horse 1,904. Argentine, five years old; supposed to have 
been recently imported and on station since 14/3/06. 

Infested on the 5/4/06 with adults collected on the 26/2/06, 
viz., on the first day of the presence of piroplasma equi. 

Engorged females began to drop on the 11/ 4/06. 
No reaction ensued from. this infestation. 
Re-infested on the 23/4/06 with adults off horse 401-32 days 

after moulting-and collected on various dates from the 
25/2/06 to the 3/3/06. 

Engorged females began to drop on the 17th day after this 
infestation. 

Reaction noticeable on the 22nd day. 
Piroplasma equi was noticed on the 23rd day; it was present for 

the next four days, and the horse recovered from the attack. 
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'' B." Horse 1,906. Argentine, aged; supposed to have been recently 
imported and on station since the 14/3/06. 

Infested on the 5 / 4/06 with red adult ticks from horse 401, 
collected on the 28/2/06-on the third day after the 
,appearance of piroplasma equi. 

Engorged females dropped on the 7th day. 
No reaction. 
On the 23 / 4/06 this animal was re-infested with red adult ticks 

from horse 401, collected on the various days between the 
26/2/06 and the 2/3/06, viz., 32 days after they had 
moulted. 

Engorged females dropped on the 7th day. 
No reaction. 
This horse tested on its immunity to piroplasmosis by an injection 

of 5 c.c. blood of mule 589-immune against piroplasmosis 
-into the jugular vein on the 22/5/06. 

Temperature rose after an incubation time of 16 days. 
Reaction lasted 8 days. 
Blood was examined during this reaction, but piroplasma eqm 

was never found. 

"0." Horse 1,910. Argentine, 8 years old; supposed to be recently 
imported and on station since 15/3/06. 

Infested on the 5/4/06 with red adults collected on the second 
clay of the appearance of piroplasma equi from horse 401-
27 /2/06. 

Engorged females dropped on the 7th day. 
No reaction. 
On the 23/4/06 red adults off horse 401 collected on various 

dates between the 25/2/06 and 3/3/06, and which had 
moulted, 32 clays earlier, were placed on horse 1,910. 

Engorged females began to drop on the 7th day. 
Temperature began to rise on the 16th day after infestation. 
It was very high for 6 days, culminating at 106° F. 
Piroplasma equi was noticed for the first time on the 12/4/06, 

viz., 19 days after tick infestation, and was present for 
8 clays. 

' The animal recovered. 

"D." II orse 1,905. Argentine, aged; supposed to have been directly 
imported and on this station since 14/3/06. 

Infested ·with adults off horse 401 on the 17th and 18th April, 
1906; the adults were collected on the 26th, 27th and 28th 
February, 1906, and moulted 26 clays previously. 

Engorged females dropped on the 9th day. 
On the 22nd day a reaction was noticeable lasting for 10 days. 
Microscopical exa~inations gave a negative result. 
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Temperature reached 104.2° F. This was probably quite an 
accidental occurrence, and cannot be adduced to the tick 
inf est a tion. 

Injected on the 22/5/06 with 5 c.c, defibrinated blood of immune 
mule 589 into the jugular vein. 

On the 18th day after this inoculation, a reaction occurred 
lasting 6 days, the temperature rising to 104 ° F. 

The blood was examined microscopically during this reaction, but 
no piroplasma equi was found. 

" E ." Horse 1,913. Argentine, 2 years old; supposed to have been 
directly imported from the Argentine, and on station since 
14/3/06. 

Infested on the 17th and 18th April with red adults off horse 
401, collected on the 1st, 2nd and 3rd March, 1906, viz., 
after piroplasma equi had disappeared. 

Engorged females began to drop on the 8th day. 
On the 19th clay after infestation the temperature rose and a 

typical reaction resulted. 
Piroplasma equi appeared for five days subsequent to the reaction, 

viz., 8th to the 12th :May, 1906. 
The animal recovered. 

"F." Horse 1,907. Argentine, aged; supposed to have been directly 
imported from the Argentine, and on station since the 
14/3/06. 

Infested on the 27 / 4/06 with red adults off horse 401, collected 
on various dates between the 25th February and the 3rd 
l\Iarch, 1906, and 3 5 days after moulting. · 

Engorged females dropped on the 8th day. 
No reaction. 
Tested on the 22/5/06 by an injection of 5 c.c. defibrinated blood 

of immune mule 589. 
No reaction. 

"G." Horse 1,908. Argentine, aged; supposed to have been directly 
imported from the Argentine, and on station since tlrn 
14/3/06. 

Infested on the 27 / 4/06 with red adults off horse ·401, collected 
on various dates between the 25th Febrnarv and 3rd March, 
1906, and 35 days after moulting. .; 

No reaction. 
Tested on the 22/5/06 by an injection of 5 c.c. defibrinated blood 

of immune mule 589. 
Reaction ensued 14 days after this injection, and continued for 

11 days. 
Examinations of the blood were frequently made, but no piro

plasma equi could be found. 
8 
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Conclusion. 
Of six horses, supposed to be susceptible to piroplasmosis, 

infested with adult red leg ticks feeding in their larval and nymphal 
stage on a sick horse, three contracted the disease. The remaining 
three, which did not contract the disease, were tested with immune 
blood, but piroplasma equi was not found in any of them. 

Remark. 
It was discovered later that the aged Argentine horses were not 

directly imported, but had been resident in South Africa for some 
considerable time. 

(4). (a) Infection of red leg ticks with piroplasma equi. 

Horse 831. Argentine, 4 years old. 
Infested on the 1/3/06 with numerous larvm of the red tick 

hatched on 31/1/06; the mother ticks originated from cattle 
and were collected on the 17 /12/05. 

Injected subcutaneously on the 4/3/06 with 10 c.c. blood of 
horse 653, which, at that time, was suffering from biliary 
fever and had piroplasma equi in its blood. 

Temperature rose after a,n incubation time of 6 days-1/3 /06. 
Piroplasma equi appeared on the 11/3 /06 and was present until 

the 20/3/06. 
Engorged nymphm dropped on the 11/3/05-10 days after 

infestation, and continued dropping for 9 days. 
This horse died on the 24/3 /06 from piroplasmosis. 

(b) Infestation of horses with infected red leg ticks. 

Horse 2,062. Two year old gelding, directly imported from Argentine 
to Capetown and immediately transported by rail to the 
Laboratory stables. 

Infested on the 17 /6/06 with 25 red leg adult ticks from horse 
831. Collected on the 13/3/06 and moulted on the 20/4/06. 

Engorged females began to drop on the 30/6/06. 
Further infestations on the 20/6/06 with same lot of ticks. 
Temperature rose on the 6/7 /06-21 days after first infestation. 
Piroplasma equi noted on the 10/7 /06. Temperature rose higher. 
First reaction on the 15/7 /06. 
Second reaction on the 24/7 /06. 
This horse died from piroplasmosis, complicated with septic 

pneumonia, on the 27 /7 /06. 

II orse 2,064. 
Infested on the 17 /6/06 with 25 red leg adult ticks from horse 

831. Collected on the 13/3/06 and moulted on the 20/4/06. 
Only a few attached themselves. 
Re-infested on the 4/7 /06-7 days after first infestation. 
Temperature rose and piroplasma equi was noted on the 5/7 /06; 

it was present until the 13 /7 /06. 
This horse died from piroplasmosis on the 14/7 /06. 
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Conclusion. 

The two horses recently imported and susceptible to piroplasmosis, 
when infested with adults feeding in their larval and nymphal stages 
on horse 831 suffering from pjroplasmosis, contracted the disease and 
died. 

(5). 
ExPERIMENTs WITH LA.RV.1E oF RHIPICEPHA.Lus EvERTsI, THE PROGENY 

OF FEMALES COLLECTED FROM HORSES SUFFERING FROM BILIARY 

FEVER. 

Horse 832. Argentine, 4 years old; directly imported and on station 
since 12/2/06. 

Infested on the 15 /2 /06 with numerous red larvre the progeny 
of adults taken from a military horse suffering at that time 
from biliary fever, by Captain Olver, A.V.D. 

Engorged nymphre began to drop on the 27/2/06-12 days after 
infestation. 

No reaction. 
Injected subcutaneously with 5 c.c. blood of immune mule 589 

on the 20/3/06. 
Reaction began after 11 days. 
Piroplasma equi was noticed during the reaction on three 

occasions. 
Second reaction took place 25 days after infestation, again 

accompanied with piroplasma equi. 
This horse died on the 4/5/06. 
Autopsy revealed biliary fever. 

Conclusions. 

Red larvre, the progeny of adults feeding as such, on a horse 
·suffering from biliary fever, did not transmit the disease to a 
·susceptible horse. 

(6). 
ExPERDIENTS WITH RED ADULTS FEEDING IN THEIR LARVAL AND 

NYMPHA.L STA.TE ON A. HoRsE IMMUNE A.GA.INST EQUINE Prno

PLA.Sl\rnsrs. 

(a) Infection of red leg ticks with piroplasma eqm. 

Horse 405. Three years old; freshly import.ed from the Argentine on 
the 20/1/05. . 

Injected intrajugularly with 20 c.c. defibrinated blood of a 
Burchell's zebra taken on the same day. 

After an incubation period of 9 days, a typical piroplasmosis 
reaction ensued, during which piroplasma equi was very 
frequent. 
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On the 1/3/06, infested with numerous red larvrn, the progeny 
of adults taken from cattle. 

Adults began to drop on the 14/3/06-13 days after infestation. 
:Moulted on the 20/4/06. 

(b) Infestation of horses with infected red leg ticks. 

Horse 968. Not freshly imported from the Argentine. 
Infested with nnmerous adults of above lot from horse 405. 
No reaction. 

II orses 2,065 and 2,068. Fr.eshly imported from the Argentine to
Capetown and directly entrained to Pretoria, where they 
were kept in the stables of the Laboratory. Age, 2 years. 

Infested with numerous adults off above horse 405. 

Horse 2,068. No reaction. 

Horse 2,065. Soon after its arrival it shewed a high fever reaction,. 
and all the symptoms of pneumonia developed and were 
present 35 days aft.er infestation with the ticks. 

This animal died on the 22/7 /06, having shewn on this day and 
the two previous days piroplasma in its blood .. It is difficult 
to say when the fever reaction started, as the horse constantly 
had a high temperature and the diagnosis of pneumonia 
somewhat delayed the microscopical examination. 

Post-mortem revealed the typical lesions of septic pneumonia and 
piroplasmosis. 

Conclusion. 

Of two horses which had to be consider.eel as susceptible to biliary 
fever one contracted the disease from adult red leg ticks, which, in 
their larval and nymphal stage, had been feeding on a hors.e immune 
against piroplasmosis. This case was somewhat masked by the 
appearance of pneumonia, but the animal was always kept stabled, so 
that no other infection was possiol.e. 

Resume. 

In no instance did Rhipicephalus decoloratus transmit equine 
piroplasmosis, and it cannot, therefore, be considered as a host of 
piroplasma eq ui. . 

Rhipi~ephalus evertsi transmitted it in its adult stag.e after 
feeding as larvrn and nymphrn on a sick horse, in 7 out of 9 horses 
·which had to be considered as susceptible to equine piroplasmosis. 

Notwithstanding the fact that the only experiment failed, there 
is not yet sufficient proof to shew that piroplasmosis is transmitted 
through the egg of a tick. 

Rhipicephalus evertsi is a host of piroplasma equi. 
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PIR0PLASM0SIS IN HORSES DUE TO 
HYPERIMMUNISATI0N. 

The hyperimmunisation of horses and mules for the purpose of 
fortifying against the disease, and thereby for the production of serum, 
is carried out by infusion. 

The jugular vein of the sick animal is connected with the 
corresponding vein of the immune animal, and the blood is allowed to 
now for about six minutes at one session. This infusion is usually 
repeated about three times, so that a horse receives about 8-9 litres 
-of blood. Virulent blood is obtained from any broken down horse 
or mule which is healthy and in fair condition. It is quite natural 
to expect that amongst these virus aninials a large proportion, and 
prnbably the greater part, to be immune against piroplasmosis; in 
other words that they contain piroplasma equi in the blood. It is, 
therefore, only logical to expect that some of the infused animals will 
-contract piroplasmosis. 

For the purpose of obtaining these serum animals, it has been our 
practice to select only such horses which, to judge by their appearance 
or age, could be considered as natives of South Africa, or by their long 
Tesidence in this country to have attained immunity. 

\Ve have since discovered that it is more judicious to inoculate 
these animals previous to hyperimmunisation. This practice is more 
fully dealt with in another article. From a practical point of view, 
therefore, it is interesting to know to what extent this accident 
happens. The following list gives the details of the observations:-

Horse 1874.-First hyperimmunisation on 10/4/06. 

Contracted piroplasmosis. .Piroplasma equi present on 
20-22/4/06. Second Teaction with piroplasma on 11/5/05. 

Recovered. 

Horse 1054.-First hyperimmunisation on 15/5/05. 

Contracted piroplasmosis. Piroplasma eqm present on 
21-27 /5/05. 

Died of piroplasmosis on 29 /5/05. 

Horse 1062',-First hyperimmunisation on 15/5/05. 

Immediate reaction. Piroplasma equi seen on 27/5-29/5/05. 
Died on 4/6/06 from piroplasmosis. 
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Horse 1084.-First hyperimmunisation on 13/6/05. 
Intermittent reactions (1) from 23/6-27 /6 /05. 

,, ,, (2) ,, 3/7- 6/7 /05. 
,, ,, (3) ,, 11/7-19 /7 /05. 
,, n (4) ,, 22/7-27/7/05. 
,, ,, (5) ,, 29/7-31/7 /05. 

Piroplasma equi was noted on the 20/7 /05-between third and 
fourth reactions. 

Horse 719.-First hyperimmunisation on 9/7/05. 
Second hyperimmunisation on 24/7 /05. 
Third ,, 27/10/05. 
Fourth ,, 27 /1/06. 
Fifth ,, 18/5/06. 
Contracted piroplasmosis after the fifth infusion. 
A long reaction was noticed during which piroplasma eqm was: 

present-3/6/06-5/6/06. 
A second reaction was observed and piroplasma equi was present 

on 20/6/06. 
The horse recovered. 

Horse 1167.-First hyperimmunisation on 9/7/05. 
Second hyperimmunisation on 18/7 /05. 
Contracted piroplasmosis. 
Piroplasma equi was present on the 26-30/7 /05. 
Died on the 17 /8/05 from piroplasmosis. 

Horse 1216.-First hyperimmunisation on 15/8/06. 
Contracted piroplasmosis. 
Piroplasma .equi present on 21/8/05-29/8/05. 
The horse recovered. 

Horse 1223.-First hyperimrnunisation on 16/9/05. 
Contracted piroplasrnosis. 
Shewed three reactions with piroplasrna equi. 
Killed on the 4/10 /05 on account of bad condition. 

Horse 12'54.-First hyperimmunisation on 30/8/05. 
Seo.ond hyperirnrnunisation on 5 /9 /05. 
Contracted piroplasrnosis on 24/10 /05. 
Piroplasrna equi present on 30-31/10 /05. 
Killed on 6/11/05 on account of debility, a sequel of piro

plasrnosis. 

Horse 1291.-First hyperirnrnunisation on 17/9/05. 
Contracted piroplasrnosis on 24/9 /05. 
Short reaction noticeable. 
Piroplasrna equi present on 4/10/05 and on 17 /10/05. 
Died on 17 /10/05 from piroplasrnosis. 
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Horse 1347.-First hyperimmunisation on 27/9/05. 
Contracted piroplasmosis. 
Piroplasma equi not seen during the reaction, but was observed 

on the 26/10/05. 
Died on the 1/11/05 from piroplasmosis. 

Horse 1309.-First hyperimmunisation on 3/10/05. 
Second hyperimmunisation on 20 /1/06. 
Contracted piroplasmosis on the 3/2/06, on which date piro

plasma equi was present. 
Three distinct reactions observed. 
Died on the 23/2/06 from piroplasmosis. 

Horse 132'2.-First hyperimmunisation on 5/10/05. 
Second hyperimmunisation on 17 /10 /05. 
Piroplasmosis and piroplasma equi were observed on the 7th day 

after the second hyperimmunisation-24/10 /05. 
The horse recovered. 

Horse 1350.-First hyperimmunisation on 5/10/05. 
Second hyperimmunisation on 22/2/06. 
Contracted piroplasmosis. 
Piroplasma equi present on 14th, 15th, and 17th day after second 

hyperimm unisa tion. 
Killed on 1/5/06 on account of debility, a sequel of piro

plasmosis. 

Horse 1581.-First hyperimmunisation on 26/1/06. 
Contracted piroplasmosis after an incubation time of six days. 
Piroplasma equi present on 8th and 9th days-3-4/2/06. 
Recovered from this attack, but died on the 8/3/06 with lesions 

of piroplasmosis. 

Horse 1653.-First hyperimmunisation on 24/2/06. 
Contracted piroplasmosis. 
Piroplasma equi present on the 5th, 6th, and 7th day. 
Recovered. 

Horse 1661.-First hyperimmunisation on the 27/2/06. 
Contracted piroplasmosis after an incubation period of 18 dayE. 
Piroplasma equi present on the 21st day. 
Recovered. 

Horse 1837.-First hyperimmunisation on 2/4/06. 
Contracted piroplasmosis. 
Piroplasma equi ,vas not seen, but chromatic points were notice

able. 
Recovered. 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



120 

Horse 182'3.-First hyperimmunisation on 13/4/06. 
Contracted piroplasmosis. 
Piroplasma equi seen on the 4th day. 
Died on the 25/4/06 from piroplasmosis. 

Horse 1881.-First hyperimmunisation on the 11/4/06. 
Second hyperimmunisation on the 12/7 /06. 
Contracted piroplasmosis from the s.econd infusion, and died on 

7/7/06. 
Piroplasma equi was present on the 13th day-25/7 /06. 

Analysis. 

The total number of horses hyperimmunised amounts to 147; of 
these 20 contracted piroplasmosis-13.6%. 

This number may be divided as under:-

(1) Horses contracting piroplasmosis from the first hyper
immunisation-13 = 8.8%. 

(2) Horses contracting piroplasmosis from the second hyper
immunisation-6 = 4.1 % . 

(3) Horses contracting piroplasmosis after three hyper
immunisations-1 = .7%. 

C onclitsion. 

The greatest risk of causing piroplasmosis by infusion is in 
animals which are hyperimmunised for the first time. 

There is still a certain amount of risk in subsequent infusions, 
probably due to the first virus horse not being immune against 
piroplasmosis. 

Referring to the article on inoculation of piroplasmosis, it will be 
noticed that a horse which has undergone an inoculation and shewn 
piroplasma equi during the reaction may still contract the disease 
from hyperimmunisation. We shall, therefore, have to expect this 
contingency whenever we utilise piroplasmosis immune animals for 
hype_rimmunisa tion purposes. 
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OBSERVATIONS AND EXPERUIENTS ON SWINE FEVER 

AND SWINE PLAGUE. 

The question of the etiology of these two diseases has entered 
on a new phase, as a result of two publications, one by the Americans 
Dorset, Bolton and UcBryde, on " Hog Cholera," and the other by 
Grips, Glage and Nieberle, on "Swine Plague," which have furnished 
the necessary impulse to pursue further investigations. 

As a result of the introduction of the " Contagious Diseases of 
Animals Act" in the Transvaal, embodying compulsory notification 
of outbreaks of diseases, we have obtained possession of some 
knowledge regarding the prevalence of contagious diseases amongst 
swine, which, as far as circumstances have permitted, were investigated 
by us very closely. 

The following experiments are not by any means complete, but 
they, nevertheless, allow us to make certain deductions about the 
nature of contagious diseases in the Transvaal. The name s,vine fever 
is given to a disease in pigs in England, and is identical with the 
disease hog-cholera in America. This malady-swine fever-was 
observed in the Transvaal, and diagnosed with certainty for the first 
time in November, 1903, in the neighbourhood of ,Johannesburg. 
Previous to this, reports were received from various parts of the 
country in connection with outbreaks of diseases amongst swine, 
killing large numbers, but the true nature of this disease was never 
ascertained. 

Before we diagnosed swine fever in the Transvaal, the same 
disease ,vas found in the Cape Colony-\V estern Province-where it 
caused considerable damage before it was recognised. \Ve were 
inclined to connect the outbreaks in the Transvaal with those in the 
Cape, and, therefore, prohibited the importation of swine from that 
Colony. Since that time several outbreaks occurred, all of which have 
been diagnosed as swine fever. In the majority of cas,es the 
diagnosis was controlled in the Bacteriological Laboratory from pieces 
of intestines which were forwarded. ·whenever lung lesions appeared 
in the sick pigs these were also forwarded. Since the pathological 
anatomical diagnosis of swine fever was beyond doubt, it was 
our primary object to trace the bacillus suipestifer in the diseas.ecl 
organs, and for this purpose the lymphatic glands of the caecum and 
the colon were opened ; cultures were made on various occasions ; also 
the spleen was utilised for these cultures. It was noticed that, from 
the very beginning, no case of swine fever came to our notice in which 
we could find the bacterium as described to occur in outbreaks of swine 
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fever in Europe. Ther.e was no doubt in our minds, however, that 
the disease was Swine Fever notwithstanding our failure to discover 
the bacillus, as the absence of this parasite was in accordance with 
the known information regarding this disease, namely, that bacillus 
suipestif er may disappear from the body of the sick animal shortly 
before death. 

During the year 1905 our attention was drawn to the report of 
the Americans on the etiology of hog cholera wherein it was stated 
that this disease can be produced when the blood of a sick animal is 
injected into a healthy susceptible animal; that the disease producecl 
in this way is propagated by simple contact with healthy pigs and 
those which have recovered from the disease prove to be immune. 
The blood of a sick animal produces the disease notwithstanding the 
absence of bacillus suipestifer, and this fact was proved by passing 
virulent blood serum through the Berkefeld and Chamberlain filters, 
the filtrate promptly producing the disease. The presence of bacillus 
suipestifer is not necessary to produce that malady designated by the 
Americans as hog-cholera, but notwithstanding this, the bacillus 
suipestifer seems to be found in connection with hog cholera. , A 
subcutaneous inoculation of a culture made from bacillus suipestifer 
which proves fatal for rabbits and guinea pigs only produces a 
disturbance in a relatively small number of pigs, whereas the intra
venous injection of even small quantities produces a deadly disease 
with great regularity, and the feeding of the culture occasionally 
results in death also; the lesions caused by bacillus suipestifer are 
similar to those found in pigs which contracted the disease by 
contagion; indeed, a distinction is hardly noticeable. The main 
difference, however, is that the disease produced by bacillus suipestifer 
is not contagious; it cannot be produced by contact" or inoculation of 
blood, neither does recovery give immunity against hog cholera 
produced under the natural conditions by contagion. Bacillus 
suipestifer, therefore, does not play an important role in the etiology 
of the disease; it can complicate hog cholera, but docs not produce 
it. These publications were so startling that, in the first instance, 
one could not help thinking that the American scientists were dealing 
with a new disease, but the data given by them are too exact to 
suspect that a mistake has arisen. Indeed, if we peruse the European 
literature on this subject, we notice that inoculation of blood from 
sick animals has not been carried out in Europe. The disease was 
naturally considered to be confined to the intestines, and, consequently, 
the bacterium was expected to be present in the lymphatic gland, 
where one was found with great regularity. 

"'\Ye identified swine fever in South Africa with hog cholera of 
the Americans, and we concluded that the observations made by the 
latter should also be made in South Africa. As a criterion of the 
disease, we considered (1) its inoculability with blood of sick :mimals 
in the absence of bacillus suipestifer; (2) the occurrence of the 
disease in healthy animals due to contact with sick animals infected 
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with blood free of bacteria; and (3) immunity of the recovered animal 
to injections of virulent blood. 

The following experiments were made in connection herewith:-

INOCULATION OF THE DISEASE WITH BLOOD. 

At the beginning of November, 1905, the Government Veterinary 
Surgeon of Middelburg forwarded to the Laboratory organs from pigs 
suffering from swine fever.• -'-'\n assistant was immediately despatched 
to the scene of the outbreak with instructions to kill one or more 
pigs, to collect the blood, and to bring the intestines in order to verify 
the diagnosis. The blood from four sick animals was mixed in the 
Laboratory, and three pigs, " A," "B," and " 0," about five months 
old, were subcutaneously injected. 

TRANSMISSION BY THE FIRST GENERATION. 

(1) Pig "A." 
Injected on the 19/11/05 subcutaneously ·with 20 c.c. mixture 

as indicated above. 
Pig died on the 2/12/05, and the autopsy was made soon after 

death. 
Post-mortem. 

General condition-poor. 
Large necrotic and caseating local lesion at the seat of inoculation 

behind the left shoulder. 
Lungs-normal, with the exception of a few areas of atelectasis. 
Heart-normal. 
Spleen, kidneys and liver-normal. 
Stomach-deeply congested with areas of commencing necrosis. 
Caecum-slightly congested. 
Ileo-caecal valve-several advanced areas of necrosis. 
Small intestines-congested ; contained several ascarides. 
Diagnosis : S--wine fever. 

(2) Pig "B." 
Found dead in the morning of the 13/12/05. 

P ost-rnortem. 

General condition-very emaciated. 
Local lesion at seat of inoculation behind the right shoulder .. 

about 3 inches square, necrotic but apparently in process of 
healing up. The centre contained a small quantity of pus. 
Right axillary gland slightly congested. 

Lungs and heart-normal. 
Spleen and kidneys-normal. 
Stomach-normal. 
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Intestines-caecum contained a number of typical swine fever 
ulcers. Other parts of surface of caecum show well-marked 
diphtheric deposits. 

Ileo-caecal valve showed marked ulceration and necrosis. 
Small intestines-normal, with the exception of a few ascarides. 
Diagnosis : Swine £ever. 

(3) Pig " 0." 
Died on the 2/12/05. 

Post-mortem. 
General condition-poor. 
Large local lesion, necrotic and caseating, about 3 inches by 

2 inches at the seat of inoculation behind the left shoulder. 
Lungs-normal, with a few areas of atelectasis. 
Pharyngeal glands-congested. Others normal. 
Heart, spleen, liver and kidneyEJ-normal. 
Stomach-two patches of deep congestion, about 2 inches m 

diameter each. Commencing necrosis in parts. 
Duodenum-slightly congested. 
Caecum-deeply congested with diphtheric areas about the size 

of a pea, scattered all over the surface. 
Ileo-caecal valve-one or two commencmg ulcers m the 

neighbourhood of the valve. 
Diagnosis: Swine fever. 

TRANS:\IISSION OF THE SECOND GENERATION. 

(4) Pig 13. 
On the 3/12/05 an emulsion was made with the coagulated blood 

of Pig " A," and 5 c.c. was injected into a young pig No. 
13. The blood 0f Pig "A" was examined microscopically. 
Polychromatic cells, but no bacteria, wer.e noted. After an 
incubation time of 13 clays the temperature of Pig 13 began 
to rise; the fever continued during the following 7 days, 
and the pig died in the afternoon of the 20th day. 

On the first and last day of the reaction, the blood was tapped 
from the fem oral artery. 

Post-mortem, made on the 22/12/05. 
General condition-poor. 
Skin of loins-"-diffuselv reddened. Haemorrhage under the skin 

at the place of the operation when the blood was tapped. 
N urnerous petechiae under peritoneum. 

Lungs-very pale ; four small haemorrhages under the pleura. 
Lymphatic glands-congested and swollen. 
Heart-normal. 
Spleen-swollen. 
Liver and kidneys-pale. 
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Stomach-deeply congested. 
Intestines-the caecum contained a number of ulcers the size of 

a threepenny piece distributed over the surface. On and 
rn the neighbourhood of the ileo-caecal valve the ulcers were 
con11.uent and stained with bile. The small intestines and 
the colon contained numerous haemorrhages ; Peyers 
patches all show punctiform haemorrhages along colon and 
duodenum. 

Diagnosis : Swine Fever. 

(5) Pig 18. 

On the 3/12/05 Pig "B," which was undergoing reaction, was 
tapped from the femoral artery, and blood injected into 
Pig 18. 

The fever started after an incubation time of 6 days ; it lasted 
6 days and the pig died during the night of the 14-15/12/05. 

Post-rnortem, made on the 15/12/05. 

General condition-very poor. 
Lymphatic pharyngeal glands-congested. 
Lungs-the whole of the right apex was consolidated, and 

contained several necrotic patches ; some of these latter 
were becoming caseous. The lower margin was collapsed, 
and there were also several collapsed patches in the lung 
tissue. The right bronchial gland was enlarged and 
necrotic. 

Heart-normal. 
Kidneys-congested; surfaces showed numerous punctiform 

haemorrhages. 
Spleen-slightly swollen. 
Liver-enlarged and congested. 
Stomach-congested. 
Intestines-caecum showed numerous sniall ulcers about the 

size of a pea. Ileo-caecal valve congested without ulceration. 
The mucosa of the colon was congested with numerous 
punctiform haemorrhages. 

(Compare later with cultures made from the lungs.) 

Diagnos1·s: Swine fever, complicated with s,Yine plague. 

TRANSMISSION OF THE THIRD GENERATION. 

(6) Pig 15. 
Inoculated on the 18/12/05 with 2 c.c. serum of blood of Pig 

No. 13, mixed with 18 c.c. boullion. This serum vrns 
derived from blood which had been taken Oii the 16/12/05-
14 days after inoculation~and at the beginning of the 
febrile reaction. Cultures had been made on an agar-agar, 
but remained sterile. After an incubation time of 10 days 
the fever reaction started ; this fever had the character of 
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a febris continua, and reached 108 ° F. The animal died on 
the 20th day after inoculation-5/1/06. 

Post-mortem, made on the morning of the 6/1/06. 

General condition-fair. Recent haemorrhages on both ears. 
Abdomen shows numerous echymoses under the skin. 

Lungs-a few punctate haemorrhages on surface ; otherwise 
normal. 

Heart-pericardial sac contained about 3 ozs. of clear fluid. 
endocardium contained a few petechim in both auricles; 
three present in left ventricle. 

Spleen-enlarged. 
Liver-normal. 
Kidneys-cortices shmved numerous punctiform haemorrhages. 
Stomach-patches of marked congestion. 
Intestines-duodenum, jejunum and ileum showed numerous 

punctiform haemorrhages. Peyer's patches congested. 
Caecum and large colon markedly congested, and thickly 
scattered over the whole surface, specially in the caecum, 
small circular areas of necrosis were present. Caecum 
contained several well defined swine fever ulcers, also 
in neighbourhood of ileo-caecal valve. Small colon 
intensely congested. Rectum moderately congested. 

Lymphatic glands-all very congested and swollen. 
Compare later for cultuns made from heart blood, spleen and 

mesenteric glands. 

Diagnosis: Swine fever. 

(7) Pig 6. 
Inoculated on the 22/12/05 with 6 c.c. blood of Pig No. 13, 

taken during post-mortem examination. 
After an incubation time of 6 days a high fever started, which 

continued for 14 days. The pig died during the night of 
the 12-13/1/06-22 days after inoculation. 

Post-mortem, made in the morning of the 13/1/06. 

General condition-poor. A diffuse reddening of skin in region 
of loins. Haemorrhage under skin at the seat of inoculation. 

Lungs-very pale ; three or four haemorrhages under pleura. 
Lymphatic ,glands-inguinal, pharyngeal, bronchial, &c., all 

congested and swollen. 
Heart-normal. 
Spleen-swollen. 
Liver and kidneys-pale. 
Stomach-deeply congested in parts. 
Intestines-caecum contained a number of ulcers about the size 

of a threepenny piece scattered over the surface. On, and 
in neighbourhood of ileo-caecal valve the ulcers were 
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confluent and bile-stained. Peyer's patches all show puncti
form hmmorrhages. Numerous hrnmorrhag.es along colon 
and duodenum. 

Diagnosis : Swine fever. 

(8) Pig 9. 

Inoculated on the 3/1/06 subcutaneously with 5 c.c. blood of 
pig No. 4 taken on the same day during the · post-mortem 

,.. examination. 
High continuous fever developed after an incubation time of 10 

days, and the pig was killed in order to obtain the blood. 

Post-mortem made on the same day. 

General condition-good. Very little reddening of skin in any 
part. Local lesion about the size of a walnut on the seat 
of injection. Skin was intact, but the swelling contained a 
soft cheesy material. 

Lungs-left lung adherent to chest wall for about ½ inch in 
diameter. The base of both lungs wer.e consolidated, each 
area being about the size of the palm of a hand. On 
incision these areas were seen to be of pure necrosis ; no 
caseation was observed anywhere. 

Heart-a few petechiae on right auricle. 
Spleen and liver-normal. 
Kidneys-a few punctate hmmorrhages on the cortex. 
Stomach-normal. 
Intestines-normal. 
Lymphatic glands-slightly congested. 

Diagnosis: Swine fever, complicated with swine plague. This 
latter diagnosis was not controlled bacteriologically. 

ExPERil\fENTS TO TRANSMIT SwrNE FEVER BY OoNTACT. 

On the 6 /1/06, pigs Nos. 10 and 11 were placed into the stall 
occupied at that time by pig No. 6. This latter pig, as already noted, 
had been inoC'ulated on the 22/12/05 with blood of pig No. 13. On 
the day of the first contact pig No. 6 was in high fever and died 
six days later. The contact during six days was, therefor.e, a very 
close one. 

(9) Pi,q 10. 
Rise of temperature noted 6 days after contact which continued 

into a febris continua, and lasted until the 24/1/06, i.e., 
incubation time of 6 days and a fever period of 12 days. On 
this latter date the pig was killed for the purpose of 
obtaining blood. 
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Post-mortem, made on the 24/1/06. 

General condition-fair. No discolouration of skin. 
Lungs-in right lung a patch of consolidation about the size of 

the palm of a hand, containing a number of necrotic areas. 
Heart-a little fluid in pericardial sac. 
Spleen, liver, kidneys, and stomach-normal. 
Intestines-Ileum contained a few punctate hrnmorrhages 

scattered throughout the whole length. Caecum show~d a 
few necrotic black-stained areas, mainly around the ileo
caecal valve. These areas appeared to be healing up. 

Lymphatic glands-slightly swollen, but not congested. 

Diagnosis: Swine fever, complicated with swine plague. This 
latter diagnosis was not controlled- bacteriologically. 

(10) Pig 11. 
Fever developed on the 8th day after contact with No. 6 ; it 

lasted until the 20/1/06-7 days. Pig died during the night 
of the 20-21/1/06. 

Post-rnortem made on the 21/1/06, in the morning. 
General condition-fair. Skin reddened over scrotum, abdomen, 

sternum, and submaxillary space. Submaxillary glands 
slightly enlarged and congested. 

Lungs-oedeniatous. Both interior lobes hepatised, _and contained 
yellow necrotic areas about the size of a sixpence. 

Heart-normal. 
Stomach-mucous membrane shewed a deep red patch about the 

size of the palm of a hand. Mucosa throughout the jejunum, 
and ileum dotted with fine punctiform hrnmorrhages, 
especially marked in lower end of ileum. Caecum and first 
third of colon uniformly covered with necrotic membrane, 
under which were hrnmorrhagic patches. J\fesenteric glands 
were enlarged and deeply congested. 

Spleen-slightly enlarged. 
Liver-normal. 
Urinarv bladder full. 
Diagn;sis: Swine fever, complicated with swine plague. This 

latter diagnosis was not controlled bacteriologically. 

l:M:1\1UNITY. 

On the 2/12/05, pig No. 12 was inoculated with 1 c.c. blood 
of pig "0." After an incubation time of six days, the fever developed 
and lasted six days; normal temperature was observed after this. 

This pig was injected at various times subsequently, as under:
On the 17 /1/06 with 10 c.c. blood of pig 15. 

,, 1/2/06 ,, ,, ,, ,, 9. 
,, 26 /2/06 ,, 15 ,, ,, from a spontaneous 

case of swine fever. 
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The result was that none of these injections produc.ed a febrile 
reaction, therefore the pig had obtained a strong immunity from the 
first attack of swine fever. 

BACTERIOLOGICAL INVESTIGATIONS. 

In order to trace the bacillus suipestifer, the following cultures 
were made:-

(1) Pig No. 18: Blood and lymphatic glands of the intestines. 
(2) Pig 13: Blood and lymphatic glands of the intestines. 
(3) Pig No. 6: Lymphatic glands of the intestines. 
(4) Pig No. 9: Blood and lymphatic glands of the intestines. 
(5) Pig No. 10: Blood and lymphatic glands of the intestines. 
( 6) Pig No. 7: Blood and lymphatic glands of the intestines. 

Several test tubes containing agar-agar were inoculated with the 
blood; the lymphatic glands were touched with a reel hot iron; a 
piece was then torn off and rubbed over the slanting surface of the 
agar test tubes. It is evident that in every case we obtained colonies 
from the lymphatic gland. All cultures were examined microscopically, 
and no similarity to bacillus suipestifer was noted. Sub-cultures were 
made to prove or disprove the identity with this bacillus. Bacterio
logical investigations for bacillus suisepticns were only made in pig 
No. 18; in no case, either in the blood or in the lymphatic glands 
of the intestines, could bacillus snipestifer be traced. 

Conclusions. 

The pathological and anatomical description given in the ten 
post-mortem reports correspond with those described by the American 
investigators on hog cholera. . The South African swine fever 
corresponds in all the criterions which we tested with those given by 
the latter scientists. 

On comparison of our post-mortem reports with those published 
by the European investigators, we must admit that no difference could 
be established between our dis.ease and the swine fever of Europe. 
The striking point in our investigations is the fact that we were never 
able to trace bacillus suipestifer. '\Ve may confidently state that it 
was never present in the pigs at the time of the examination, but 
we do not draw the conclusion therefrom that it is not present in 
South Africa. We were able, however, to produce the disease with 
blood which did not contain any visible bacteria, and, therefore, we 
conclude further that the presence of bacillus suipestifer is not 
necessary for the development of the disease. Accordingly, swine 
fover is not caused by bacillus suipestifer. 

SWINE PLAGUE. 

(1) The existence of a bacillus corresponding to the description 
?f bacillus suisepticus in South Africa was proved for the first time 
m September, 1904. At that time Government Veterinary Surgeon 
Edgar, of Pietersburg, forwarded the lungs, heart, and intestines of a 
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pig. "\Ve found extended hepatisation in the lungs, with a few necrotic 
areas; there was also a very pronounced congestion of the mucosa 
of the caecum and colon. Suspicion of swine plague was immediately 
pronounced and the Government Veterinary Surgeon vvas informed 
to that effect. Six weeks after the death of the first pig, a second pig 
died; the cause of death was not, hmvever, ascertained. An 
investigation ,vas made, but no further deaths occurred. On the 
7 /9 /04-that is on the day the sick organs were received-a rabbit 
·was subcutaneously injected with the blood of the heart; the rabbit 
died on the 9/9/05, and the post-mortem revealed oedematous lungs 
and a pleuritis serofibrinosa. A few bipolar bacteria were found in 
the blood. Cultures were made on an agar ; they proved to be pure. 
On the 23/9/04, a second rabbit was injected subcutaneously with 
5 c.c. of the pure culture obtained from rabbit :No. 1. It died on 
the 26/9 /04, and post-morteni lesions were found of pleuritis sero
fibrinosa, pericarditis, and pneumonia. The blood contained a few 
bipolar organisms. On the 12/10/06, a pig was inoculated sub
cutaneously with 5 c.c. culture, but without success. 

(2) On the 1/2/05, Government Veterinary Surgeon Dunphy, 
of Kru~:ersdorp, forwarded a living pig, which died soon after its 
arrival. 

Post-mortem revealed the lesions of a pericarditis, pleuritis, sero-
:£ebrinosa and a croupous pneumonia. 

Cortex of kidney-contained several petechirn. 
Liver and spleen-normal. 
Stomach-contained lesions of acute gastritis, and in the caecum 

were encountered five ulcers of the size of a sixpenny piece. 
Lymphatic glands-infiltrated with blood, and swollen. 
Diagnosis: Swine fever, complicated with swine plague. 

On the 18/2/05, an investigation was made in loco, and the 
post-mortem of three pigs all revealed swine fever ulcers and one 
also shewed the lesions of pneumonia; this latter proved to be swine 
fev.er complicated with swine plague. 

(3) On the 4/8/05 a sick pig was brought into the Laboratory 
which came from "Swartkopjes." It died the next day. 

Post-mortem made on the 5/8/05. 
Livid discolouration of the skin. Peritoneal cavity contained a 

fair amount of dark coloured liquid. Pericard was filled 
with the same liquid, and both lungs contained hepatised 
areas. 

1\1ucous membrane of the stomach-small hrnmorrhages present. 
Intestines-contained petechirn throughout the whole length. 
Mucous membrane of the lungs-congested, and contained 

numerous ulcers. 
Lymphatic glands-swollen and hepatised. 
On the surface of the kidney were numerous small spots. 
Diagnosis: Swine fever, complicated with swine plague. 
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Bacteriological investigation: With the blood taken from the 
heart, and the fluid from the mediastinal lymphatic gland, cultures 
were made which all appeared as pure bacillus suisepticus. A series of 
feeding experiments w.ere made ,vith this culture, for which compare 
later. 

( 4) Under the ten inoculation experiments of swine fever, in 
five instances the lesions vvere found to be of a mortifying inflamma
tion of the lungs which we diagnosed as swine plague, based on the 
pathological anatomical change. One pi.g, No. 18, was examined 
bacteriologically, and this case is especially important because swine 
plague was complicated ,vith swine fever, which latter disease was 
produced in the blood of a pig which, on post-mortem, only shewed 
the lesions of swine fever. The swine plague, therefore, could not 
have been produced by the inoculation of the blood, which has also 
to be excluded in the remaining cases. Cultures were made from the 
necrotic area in the lungs of pig No. 18. 

On the 21/12/05, 5 c.c. boullion was inoculated into a rabbit, 
which died two days later. Post-mortem was made on• the same day 
-23/12/05. 

A hmmorrhagic oeden1a at the seat of inoculation. 
Numerous blood points in the lungs. 
The heart blood contained numerous bacteria which, on agar-agar, 

appeared as pur.e cultures. They proved to be bacillus suisepticus. 

THE CHARACTERS OF THE SouTH AFRICAN BACILLUS SursErTrcus. 

The characters of the bacillus suisepticus are as follows:-
Staining.-Does not stain according to Gram. 
Form and Shape.-Bipolar bacterium in the blood smears 

and tissues. An ovid shape in the culture. 
Motility.-N one. 
Growth on Ordinary Agar.-Begins as small colonies which 

extend later; colour-white to greyish-white. 
On Grape Sugaragar.-Does not produce gas. 
Gelatine.-Does not liquify. 
Boullion-At the beginning homegeniously cloudy; clears 

up later and forms a precipitate. 
Milk.-N o coagulation. 
I ndol.-N one produced. 

The pathogeny has already been demonstrated for rabbits, and 
.. we again refer to it in the following experiments on Experimental 
Rwine Plague. 

EXPERIMENTAL SwrNE PLAGUE. 

Pig 1. Fed on the 18/D/05, with 300 c.c. boullion culture of 
bacterium suisepticus which was isolated from the heart blood of pig 
"Swartkopjes." Temperature began to rise on the 20/9/05, reaching 
104.8° F. in the evening; the following morning it recorded 105.4°F., 
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and in the evening 107.6° :E'. The temperature subsequently remained 
between 103.1 ° ]?. in the morning, and 105° F. in the evening. On 
the 28/9/05 it dropped below 102.2° F., and the pig died during the
night. 

Post-mortem made in the afternoon of that date. 

Stomach and intestines-in a state of very strong congestion. 
Numerous ascarides were present. 

Owing to the advanced state of decomposition of the cadaver· 
no cultures were made. 

Pig 2. On the 18/9 /05, this pig was fed with 300 c.c. boullion 
culture from the pulmonary lymphatic gland of pig "Swartkopjes." 
The temperature began to rise two days later, and reached 104.8 ° F. 
in the evening of that day-20/9 /05. The following morning it 
reached 106 °F., but gradually dropped and became sub-normal on 
the 27/9/05. The pig died on the 28/9/05. 

Post-mortem. 
Heart, lungs, kidney and spleen-normal. 
The mucosa of the stomach and intestines strongly congested. 
Caecum-shewed patchy congestion. 
Numerous ascarides were present. 
Cultures were made from the blood of the heart, and colonies 

were obtained which resembled those described in every 
respect. 

Rabbit.-On the 12/10/05, 2 c.c. of a boullion culture was 
injected into a rabbit. It died during the night of the 16/10/05. 

Post-mortem. 
Strong congestion throughout the intestines. 
The blood contained numerous bacteria, and the phenomenon 

of phagocytosis was very pronounced. 
The cultures which were made proved to be pure. 

Pig 4. Fed on the 10/10/05, with pure boullion culture obtained 
from pig No. 2. Rise of temperature was noted in the morning of 
the 13 /9 /05, and reached 105.3 ° F.; it continued at this figure in 
the evening, but oscillated during the following clay between that 
figure-105.3° F.-as the evening maximum and 103.2° F. as the 
morning minimum. The pig died during the night of the 19-20 /10 /05. 

Post-mortem revealed extended hepatisation in both apices of 
lungs; necrotic areas were present. 

Heart, spleen, liver, and kidney were all healthy. 
The pylorns was strongly congested. 
Mucous membrane of the small intestines-cli:ffuselv reddened,. 

especially the necrotic patches. V 

Caecum and colon normal. 
Ascarides were found in the intestines. 
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Pig No. 2a. Fed on the 10 /10 /05, with 300 c.c. of a boullion 
,culture obtained from the mediastinal lymphatic gland of pig 
4

~ Swartkopjes." The temperature began to rise after three days, and 
shewed a very irregular curve. The pig was found dead in the 
morning of the 28/10/05. 

Post-mortem made the same day. 
Heart-normal. 
Kidney, liver and spleen-normal. 
Mucous membrane of the stomach and of the small intestines 

-strongly congested. Symptoms of diarrhrna very 
pronounced. 

Ascarides were found in large numbers. 
Cultures were made from the heart, and the colonies were 

found to be pure. 

NEGATIVE RESULTS. 

Pig 5. Further feeding experiments were made with pig No. 5. 
On the 28/10/05, this animal was fed with 200 c.c. boullion culture 
obtained from the heart of rabbit No. 4. No rise of temperature 
,ensued, and the animals were alive 14 days later. 

Pig 6. Fed on the 28/10 /05 with 200 c.c. boullion culture 
obtained from bacterium of heart of pig No. 2a. No rise of 
temperature; the animal was still alive 42 days later. 

Pig 7. Fed on the 11/11/05, with 200 c.c. boullion culture 
obtained from blood of heart of pig 11. No rise of temperature 
ensued, and the animal was utilised 35 days later for another 
·experiment. 

Conclusions. 
The characters typical for bacillus suisepticus of Europe are also 

found in South Africa. The pathological lesions with which this 
bacterium is associated, and which in Europe are considered to be 
typical for swine plague, are also noted in South Africa. Contrary 
to European experiments, we were able to kill four out of seven pigs, 
of which one shewed lesions typical for swine plague, by means of 
feeding large quantities of bacteria. It is possible that the presence 
of ascarides has something to do with it, since a similar occurrence 
is reported by Salmon in America. But what is of special interest, 
and is really the point at issue, is the fact that, in South Africa under 
natural conditions, the lesions of swine plague are found, as a rule, 
associated with those of swine fever. ,V.e have only had one 
observation of a sporadic case of swine plague in which bacillus 
suisepticus was found and where swine fever had to be excluded. 
The South African experiences will, therefore, have to be interpreted 
as follows: Epidemics caused by bacillus suisepticus amongst pigs do 
not exist whenever the presence of swine plague was noted; it was 
-associated with swine fever. The conception, ther.efore, that bacillus 
suisepticus is generally a saprophyte, and only develops on an animal 
under favourable conditions, seems also to hold good in South Africa. 
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FURTHER EXPERIMENTS WITH IMMUNISATION OF 

MULES AGAINST HORSE SICKNESS. 

PROPORTION oF MIXED HoRsE AND JviuLE SERUM IN EQUAL QuANTITIES► 

Vrnus INJECTED INTO JuGuLAR VEIN. 

Experiment 232. 31/5/06. 

First injection 350 c.c. serum mixture No. 5 (horse serum), and 
No. 6 (mule serum) dated 3/5/05, in equal quantities. 

Second injection 100 c.c. on the 4/6/06. Virus 726. 

Remark.-Serum mixture 5 consisted of serum of 12 horses. 
Serum mixture 6 consisted of serum of 29 mules. 

Nos. Result. 

104 Reaction, <likkop, 10th day Recovered. 
105 

" " 106 
" " 107 
" " 108 
" " 109 
" " 110 Signs of dikkop on the 9th day Died of dikkop 

10/4/06 ► 
111 Reaction Recovered. 
112 

" " 113 
" " 114 
" ,: 

115 
" " 119 
" " 120 
" " 121 
" " 122 
" " 123 
" " 124 
" " 125 
" 126 
" " 127 
" " 128 
" 

dikkop on the 12th day 
" 129 

" " 130 • •I No reaction ,: 
Result.-Of 24 mules one died of horse sickness. 
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Experiment 2'33. Dated 31/5/06. 

First injection 300 c.c. of mixture 5 and 6; date, 3/5/06. 
Second injection 150 c.c. 
Virus 726. 

Nos. 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 

Reaction 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

dikkop on the 12th day 

dikkop on the 12th day 

Result. 
Recovered. 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" • •I " 

Shewed signs of dikkop on 9th day Died 10/6/05. 
Reaction Recovered. 

" 
" 
" 
" 
" 
" 

dikkop 10th day 

dikkop 9th day 

" 
" 
" 
" 
" 
" 

Result.-Of 24 mules, one died of horse sickness. 

Experiment 2'34. Date, 14/7 /05. 

First injection 300 c.c. of serum mixtur.es 19 and 20, m equal 
parts, and dated 27 /6/06. 

Serum mixture 19 consisted of serum of 16 horses. 
Serum mixture 20 consisted of serum of 12 mules. 
Second injection, 150 c.c., on the 18/7 /06. 

Nos. Result. 
212 Reaction Recovered. 
213 

" " 244 
" " 245 
" " 

Conclusion.-N one of the mules died of horse sickness. 
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Experiment 235. Date, 28/8/05. 
First injection on the 28/8/05 with 300 c.c. serum mixture 31 

and 32, dated 8/8/05. 
Serum mixture 31 consisted of serum of 14 horses. 
Serum mixture 32 consisted of serum of 27 mules. 

Nos. Result. 
202 Reaction, dikkop on the 17th day Died on 15/9/05. 
305 ,, Recovered. 
306 
295 
296 
297 
298 

" " 
" " 
" " 
" " 
" " Result.-Of 7 mules inoculated, 1 died of horse sickness eighteen 

days after inoculation. 

Experiment 236. Date, 2/9/05. 
First injection, 300 c.c. of serum mixtures 29 and 30, equal 

parts, dated 1/8/06. 
Serum mixture 29 consisted of serum of 17 horses. 
Serum mixture 30 consisted of serum of 31 mules. 
Second injection, 150 c.c., on the 6 /9 /05. 
Virus 726. 

Nos. Result. 
323 
324 

Reaction Recovered. 

" 
,, 

325 
" 

dikkop, 13th day 
326 

" 327 
" 328 
" 

,, 
329 

" 330 
" 331 
" 332 
" 333 
" 

dikkop, 13th day 
" 334 

" 
,, 

335 
" 336 No reaction 

337 Reaction 
338 

" 339 
" 

dikkop, 17th day 
340 

" 341 
" 

,. 
342 

" 
,, 

343 
" 

,, 
344 

" " 345 
" " 346 No reaction 

" Result.-N one of the 24 mules inoculated died from horse 
ness. 

sicK-
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Experiment 2'37. Date, 20/10/05. 

First injection, 300 c.c. of serum mixture 41 and 42, m equal 
parts, dated 11/9 /05. 

Serum mixture 41 consisted of serum of 21 horses. 
Serum mixture 42 consisted of serum of 38 mules. 
Second injection, 150 c.c., on the 24/10/05. 
Virus 726. 

Nos. Result. 

407 Reaction, dikkop, 13th day Recovered. 
408 

" " 409 
" " 410 
" 

dikkop, 17th day 
" 411 

" " 
Result.-N o mule died from horse sickness. 

Experiment 238. Date, 2/11/05. 

First injection, 300 c.c. of serum mixture 43 and 44, m equal 
parts, dated 18/9 /05. 

Serum mixtur.e 43 consisted of serum of 20 horses. 
Serum mixture 44 consisted of serum of 42 mules. 
Second injection, 100 c.c., on the 7 /11/05. 
Virus 726. 

Nos. Result. 
412 Reaction Recovered. 
413 

" " 441 
" " 442 
" " 

Result.-N one of the four mules died from horse sickness. 

Experiment 239. Date, 10/11/05. 

First inj.ection, 300 c.c., serum mixture 49 and 50, in equal parts, 
dated 9 /10 /05. 

Serum mixture 49 consisted of serum of 25 horses. 
Serum mixture 50 consisted of serum of 55 mules. 
Second injection, 100 c.c., on the 14/11/05. 
Virus 726. 

Nos. Result. 
456 Reaction Recovered. 
457 

" " 458 
" '' 459 
" 460 
" " 

Result.-N one of the four mules died. 
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Experiment 2·40. Date, 10/11/05. 

First injection, 300 c.c. serum mixture 51 and 52, in equal parts,. 
dated 16/10/05. 

Serum mixture 51 consisted of serum of 26 horses. 
Serum mixture 52 consisted of serum of 60 mules. 
Second injection, 100 c.c., on the 14/11/05. 
Virus 726. 

Nos. 
461 
462 
463 
464 
455 

Reaction 

" 
" 
" 
" 

dikkop, 15th day 

Result.-N one died from horse sickness. 

Experiment 241. Date, 17 /11/05. 

Result. 

Recovered. 

" ,, 
" 
" 

First injection, 300 c.c. serum mixture 37 and 38, in equal parts,. 
dated 28/8/05. 

Serum mixture 37 consisted of serum of 20 horses. 
Serum mixture 38 consisted of serum of 35 mules. 
Second injection, 100 c.c., 21/11/05. 
Virus 726. 

Nos. 
465 Reaction 
466 

" 
dikkop, 11th day 

467 
" 468 
" 

dikkop, 12th day 
469 

" Result.-N one died from horse sickness. 

Experiment 2'42. Date, 17 /11/05. 

Result. 
Recovered. 
Killed, suspected 

glanders. 
Recovered. 

" 
" 

First injection, 300 c.c. serum mixture 45 and 46, in equal parts,. 
dated 27 /9 /05. 

Serum mixture 45 consisted of serum of 22 horses. 
Serum mixture 46 consisted of serum of 50 mules. 
Second injection on the 21/11/05. 
Virus 726. 

Nos. 
472 
473 
474 
475 
476 

Reaction 

" 
" 
" 
" Result.-N one died. 

Result. 
Recovered. 

" 
" 
" ,, 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



139 

Experiment 243. Date, 17 /11/05. 

First injection, 300 c.c. serum mixture 53 and 54, in equal parts,. 
dated 23/10/05. 

Serum mixture 53 consisted of serum of 26 horses. 
Serum mixture 54 consisted of serum of 52 mules. 
Second injection, 100 c.c., on the 21/11/05. 
Virus 726. 

Result. Nos. 
477 
478 
479 
480 
481 

Reaction Recovered. 

" " 
" " 
" " Dikkop on 11th day Died on the 

30/11/05► 
Result.-Of five mules, one died of dikkop. 

Experiment 2·44. Date, 17 /11/05. 

First injection, 300 c.c. serum mixture 55 and 56, in equal parts,. 
dated 30 /10 /05. 

Serum mixture 55 consisted of 25 horses. 
Serum mixture 56 consisted of 66 mules. 
Second injection, 100 c.c., on the 21/11/05. 
Virus 726. 

Nos. Result. 

482 Reaction, dikkop, 13th day Recovered. 
483 

" 484 
" 485 
" 486 
" 

dikkop, 11th clay 

Result.-N one died of horse sic~rness. 

Experiment 245. Date, 18/11/05. 

" ,, 
" 
" 

First injection, 300 c.c. serum mixture 47 and 48, in equal parts,. 
dated 2/10/05. 

S.erum mixture 47 consisted of serum of 22 horses. 
Serum mixture 48 consisted of serum of 58 mules. 
Second injection, 100 c.c., on the 22/11/05. 
Virus 726. 

Nos. 
496 
497 
498 

Reaction 

" 
" 

dikkop, 11th day 

Result.-N one died of horse sickness. 

Result. 

Recovered. 

" 
" 
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Experiment 246, Date, 20/11/05. 

First injection, 300 c.c. serum mixture 33 and 34, in equal parts, 
dated 14/8/05. 

Serum mixture 33 consisted of serum of 20 horses. 
Serum mixture 34 consisted of serum of 34 mules. 
Second injection, 100 c.c., on the 24/11/05. 
Virus 726. 

Nos. 
499 
500 

Reaction 

" 
Result.-N one died. 

Experiment 2'4-7. Date, 24/11/05. 

Result. 

Recovered. 

" 

First injection, 300 c.c. serum mixture 43 and 44, in equal parts, 
dated 18/9 /05. 

Serum mixture 43 consisted of serum of 20 horses. 
Serum mixture 44 consisted of serum of 42 mules. 
Second injection, 100 c.c., on the 28/11/05. 
Virus 726. 

Nos. 
501 
502 
503 

Reaction 

" 
" 

Result.-None died. 

Result. 
Recovered. 

" 
" 

Proportion of Mule to I-I orse Serum as 2 : 1 _; One Injection. 

Experiment 248.-To note whether mixture of serum of horses and ,. 
mules in proportion 1-3rd : 2-3rd in one inoculation is 
sufficient to pass mules through a horse sickness reaction. 

Date, 10 /11/05. 
First injection, 300 c.c. serum mixtur.e 11 and 12, dated 30/5/05. 
Mixture 11 consisted of serum of 12 horses. 
:Mixture 12 consisted of serum of 22 mules. 
Virus 726. 

Nos. Result. 
414 Reaction, dikkop, 15th day Recovered. 
415 
416 
417 
419 

" 
" 
" 
" 

dikkop, 13th day 

" 
" 
" Died 25/11/05. 

Result.-Of five mules one died of horse sickness. 
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Experiment 2'49.-To note whether mixture of serum of horses and 
mules in proportion 1-3rd : 2-3rds in one injection is. 
sufficient to pass mule through a horse sickness reaction. 

Injection of 300 c.c., on the 17 /11/05, of serum mixture 23 and 
24 dated 11/7 /05. 

Serum mixture 23 consisted of serum of 14 horses. 
S.erum mixture 24 consisted of serum of 23 mules. 
Yirus 726. 

X os. Result. 

420 
421 
422 

Reaction 

" 
" Result.-N one died of horse sickness. 

Recovered. 

" 
" 

Experiment 250.-To note the effect of a serum mixture of 
horses and mules hyperimmunised (1) once; (2) twice; and (3) three
times, in the proportion of one horse serum to two mule serum. 

One injection of 300 c.c. subcutaneously. 
Virus subcutaneously for one half, and intrajugularly for the 

r.emainder. 

Remark;. 
Serum mixture I. (horse and mule) consisted of .the serum of 

horses and mules hyperimmunised to the extent of 8.5 litres. Date,. 
18/12/05. 

Serum mixture II. (horse and mule) consisted of the serum of 
horses and mules hyperimmnnised to the .extent of 17 litres in two 
operations at intervals of from 4-6 months. Date, 18/12/05. 

Serum mixture III. (horse and mule) consisted of the serum of 
hors.es and mules, hyperimmunised to the extent of 26.5 litres, in three· 
operations at intervals of 3-6 months. Date, 18/12/05. 

Serum ]!fixture I. (Animals hyperimmunised once.) 

Consisted of 1-3rd serum mixture I. (horse) and 2-3rcls serum 
mixture I. (mules). 

(a) Virus injected subcutaneously. 

JJ1'ule 554.-Injected on the 19 /12/05 with 300 c.c. serum and 2 c.c. 
virus 726 (horse). 

Result.-Incubation time, 7 days; reaction, 12 days; dikkop on 
the 16th day. 

Mule 616.-Injected as above. Virus X. (virus passed through a goat). 
Result.-Incubation time, 7 days; r.eaction, 8 days. 

JJ1ule 573.-Treated as above. Virus, donkey. 427 (virus passed 
through a donkey). 

Result.-Incubation time, 7 days; reaction, 12 days. 
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Mule 570.-Treated as above. Virus, mule 487 (virus passed through 
a mule). 

Result.-Incubation time, 7 days; reaction, 8 days. 

Conclusion.-Of four mules treated with above serum mixture and 
virus of various origin injected subcutaneously, all passed through 
the horse sickness reaction. 

(b) Virus intrajugularly. 

111ule 568.-Injected on the 19/12/05 with 300 c.c. serum and 2 c.c. 
virus 726. 

Result.-Incubation, 7 days. Died on the 12th day from horse 
sickness . 

.,_"lf ule 615.-Treated as above; 3 c.c. virus X. 
Result. - Reaction. 

Mule 612.-Treatecl as above. Virus, donkey 427. 
Rewlt.-Incubation, 7 days; dikkop, 13th day; died, 15th day. 

~Mule 559.-Treatecl as above. Virus, mule 487. 
Result.-Incubation, 7 clays; clikkop, 14th day; reaction, 12 days. 

Oonclusions.-Of four mules injected with serum I., and injected with 
virus of various origin intrajugularly, two died from horse 
sickness. 

Serum Mixture II. (Animals hyperimmunised twice.) 

Consisted of l-3rd serum mixture II. (horses) and 2-3rds serum 
mixture II. (mules). 

(a) Virus injected subcutaneously. 

-'-¥ule 566.-Injectecl on the 19/12/05 with 300 c.c. serum mixture 
and 2 c.c. virus 726. 

Result.-Incubation, 7 days; dikkop, 15th day; reaction, 12 days. 

Mule 556.-Treated as above. 3 c.c. virus X. 
Result.-Incubation, 7 days; reaction, 12 days. 

Mule 548.-Treat.ed as above. Virus, donkey 427. 
Result.-Incubation, 6 clays; reaction, 12 clays. 

JJ;[ ule 550.-Treated as above. Virus, mule 487. 
Result.-Incubation, 7 days; reaction, 12 days. 

Conclusion.-Of four mules treated ,vith serum mixture II., and 
injected with virus of various origin subcutaneously, all passed 
through the horse sickness reaction. 
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(b) Virus intrajugularly. 

111ule 560.-Injected on the 19/12/05 with 300 c.c. serum mixture 
II. and 2 c.c. virus horse 726. 

Result.-Incubation, 7 days; dikkop, 18th day; reaction, 12 
days . 

. Mule 555.-Treated as above. Virus donkey 427. 
Result.-Incubation, 7 days; reaction, 12 days. 

J.liule 617.-Treated as above. Virus mule 487. 
Result.-Incubation, 7 days; reaction, 11 days. 

171 ule 572.-Treated as above. 3 c.c. virus X. 
Result.-Incubation, 7 days; clikkop, 18th day; reaction 12 days. 

Conclusion.-0£ four mules treated with serum mixture II., and virus 
of various origin intrajugularly, all passed through horse sickness 
reaction. 

Serurn 1vlixture III. (Animals hyperimmunised three times.) 

(a) Virus subcutaneously. 
JJfule 561.-Injected on the lD/12/05 with 300 c.c. and virus 726. 

Result.-Incubation, 7 days; reaction, 12 days. 
1.iule 577.-Treatecl as above. Virus X. 

Result.-Incubation, 7 days; dikkop, 14th clay; reaction, 8 clays. 
~Mule 551.-Treated as above. Virus, donkey 427. 

Result.-Incubation, 8 days; reaction, 9 days. 
J.l1ule 567.-Treatecl as above. Virus, mule 487. 

Result.-Incnbation, 8 clays; reaction, 10 days. 
Conclusion.-0£ four mules injected with serum mixture III. and virus 

of various origin subcutaneously, all passed through horse 
sickness. 

(b) Virus intrajugularly. 

J.f ule 576.-Injectecl ·on the 10/12/05 with 300 c.c. serum and virus 
726. 

Result.-Incubation, 8 days; reaction, 10 days . 
.1.lf ule 614.-Treatecl as above. Virus X. 

Result.-Incubation, 7 clays; dikkop, 14th day; reaction, 12 
days . 

. Mule 564.-Treated as above. Virus, donkey 427. 
Result.-Incubation, 7 days; dikkop, 15th day; reaction, 12 

days . 
.1..Yule 563.-Treated as above. Virus, mule 487. 

Result.-Incubation, 7 days; reaction, 1'10 days. 
Conclusion.-Of £our mules injected with serum mixture III. and virus 

of various otigin intrajngnlarly, all passed through horse 
sickness. 
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One Injection of Virus and Serum subcutaneously. 

Experiment 251.-To note the effect of a serum mixture consist
ing of 1-3rd horse serum mixture and 2-3rds mules serum mixture. 
Second injection of serum to be abolished. 

Virus, horse 726 subcutaneously. 

(1) Serum 0 and 00, being old serum collected previous to 18/12/05, 
and recently mixed. 

Mule 613.-Injected on the 19/12/05 with 300 c.c. mixture and 2 c.c. 
virus. 

Result.-Incubation, 6 days; reaction, 10 days. 

Mule 553.-Treated as above. 
Result.-Incubation, 4 days; died on the 9th day from horse 

sickness. 

Mule 562.-Treated as above. 
Result.-Reaction after 2 days incubation; died on the 9th clay. 

1l1ule 574.-Treated as above. 
Residt.-Incubation, 3 days; died on the 11th clay. 

Conclusion.-Of four mules treated with serum mixture 0 and 00 in 
proportion of 1 : 2, three died of horse sickness; old serum 
appears to lose its effi.cacy. 

(2) Serum 000 and 0000, being serum mixture numbers 1, 3, 7 and 
11 horses; and 2, 4, 6, 8 and 10 mules, recently mixed. Date, 
18/12/05. 

11f ule 549.-Injected on the 19/12/05 with 300 c.c. serum mixture 
and 2 c.c. virus 726 intrajugularly. 

Result.-Dikkop on the 16th day; recovered . 

.lvf ule 557.-Treated as above. 
Result.-Incubation, 3 days; reaction, 12 days. 

Mule 571.-Treated as above. 
Result.-Incubation, 6 days; dikkop, 18th day; recovered. 

JI ule 57 5.-Treated as above. 
Result.-Incubation, 4 days; reaction, 14 days. 

Conclusion.---',Of four mules treated with serum mixture 000 and 
0000 in proportion of 1 : 2, all passed through horse sickness. 

One Injection of Virus and Serum Intrajugularly. 

(3) Serum 12 and 21. Date, 30 /5/05 and 4/7 /05 respectively. 

~Mule 558.-Injected on the 19 /12/05 with 300 c .. c. serum mixture 
subcutaneously and 2 c.c. virus 726 intrajugularly. 

Result.-Reaction; recovered. 
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Mule 621.-Treated as above. 
Result.-Reaction, 16 days. 

Mule 628:-Treated as above. 
Result.-Reaction; died on the 9th day from horse sickness . 

. lV[ule 629.-Treated as above. 
Result.-Incubation, 7 days; reaction, 8 days. 

Conclusion.-Of four mules injected with serum 12 and 21 in propor
tion of 1 : 2 and virus intrajugularly, one died of horse sickness. 

(4) Serum 57 and 20. Date, 6/11/05 and 27 /6/05 respectively. 

Mule 626.-Injected on the 19/12/05 with 300 c.c. serum mixture 
subcutaneously and 2 c.c. virus intrajugularly, 726. 

Result.-Reaction; died 10th day. 
M·ule 624.-Treatecl as above. 

Result.-Incubation, G days; reaction, 11 days. 
Mule 618.-Treated as above. 

Result.-Incubation, 7 days; reaction, 11 days. 
Mule 630.-Treated as above. 

Result.-Incubation, 6 days; reaction, 10 days. 

Conclusion.-Of four mules injected with serum 57 and 20 in propor
tion of 1 : 2, one ·died of horse sickness. 

(5) Serum 59 and 30. Date, 12/11/05 and 1/8/05 respectively. 

11f ule 619.-Injected on the 19/12/05 with 300 c.c. serum mixture 
subcutaneously and 2 c.c. virus 726 intrajugnlarly. 

Result.-Incubation, 7 days; dikkop, 16th day; reaction, 10 
days. 

]![ ule 622.-Treated as above. 
Result.-Incubation, 3 days; died, 11th day. 

Mule 625.-Treated as above. 
Result.-Incubation, 5 days; reaction, 10 days. 

1Yl1.1,le 627.-Treated as above. 
Result.-Incubation, 6 days; dikkop, 14th day; reaction, 10 

days. 
Conclusion.-Of four mules injected with serum mixture 59 and 30 

in proportion of 1 : 2, one died of horse sickness. 

(6) Serum 61 and 62. Date, 20/11/05. 

Mule 620.-Injected on the 19/12/05 with 300 c.c. serum mixture 
subcutaneously and 2 c.c. virus 726 intrajugularly. 

Result.-Incubation, 7 clays; dikkop, 13th day; reaction, 10 
days. 

]f ule 623.-Treated as above. 
Residt. -Reaction. 
10 
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11[ ule 569.-Treatecl as above. 
Result.-Incubation, 7 clays; dikkop, 17th day; reaction, 11 

. days. 
Conclusion.-Of three mules treated with serum mixture 61 and 62 

in proportion of 1 : 2, none died of horse sickness. 

Inoculated 11f ules, Stabled and Not Stabled. One and Two 
Injections of Serum. 

Experiment 2'52.-,Vith various sera in one and two injections 
(a) in proportion of equal quantities of horse and mule serum; (b) in 
proportion of 1-3rcl horse serum to 2-3rds mule serum. "\Vith various 
virus, and some of the inoculated animals to be exposed to out-of-door 
conditions. 

A. -V frus Horse 726. Injected Subcutaneously. 

Serum 0 and 00. 

Mule 686.-Injected on the 11/1/06 with 300 c.c. serum mixture 0 
and 00, and 2 c.c. virus. Animal kept in stable. 

Result.-Incubation, 6 days; reaction, 8 days. Tested with 20 
c.c. virus intrajugularly on the 1/2/06. 

Mule 681.-Treated as above. Kept exposed.· 
Result.-Incubation, 5 days; reaction, 10 days. Tested with 10 

c.c. virus intrajngularly on the 8/2/06. 
Mule 703.-Injectecl on the 11/1/06 with 300 c.c. serum mixture 0 

and 00; 2 c.c. virus 726 subcutaneously. 
Second injection of serum on the 15/1/06. Kept in stable. 
Result.-Irre,gular reaction; tested with 10 c.c. virus intra

jugularly on the 8/2/06. 
Mule 696.-Treated as above. Kept exposed. 

Result.-Incubation, 8 days; reaction, 10 days. Tested with 10 
c.c. virus intrajugularly on the 8/2/06. 

Serum 59 and 18. Date, 12/11/05 and 20/6/05 respectively. 

Mule 683.-Injected on the 11/1/06 with 300 c.c. serum mixture 59 
and 18 and 2 c.c. virus 726 subcutaneously. Kept in the 
stable. 

Result.-Incubation, 10 days; reaction, 4 days. Tested with 10 
c.c. virus on the 8/2/06. 

lif ule 688.-Treated as above. Exposed. 
Result.-N o reaction. Tested on the 8/2/06 with 10 c.c. virus 

intrajugularly. 

JI ule 699.-Treated as above; second injection of serum on the 
15 /1/06. Kept in stable. 

Result.-V ery slight reaction. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



147 

llfule 698.-Treated as abov.e; two injections. Exposed. 
Result.-Incubation, 7 days; reaction, 6 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Serum 13 and 14. Date, 6/6/05. 

J.liule 682.-Injected on the 11/1/06 with 300 c.c. serum 13 and 14 
in proportion of one-third of horse (13) to two-thirds of 
mule (14). One injection. Virus, 726 subcutaneously. Kept 
in stable. 

Result.-Slight r.eaction; incubation, 9 days; reaction, 5 days. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly . 

. Mule 694.-Treated as above. Exposed. 
ResuZt.-Slight reaction of 5 days; incubation, 11 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Mule 687.-Treated as above; two h1jections. Kept in stable. 
Result.-Died on the 21/1/06, not horse sickness. 

Mule 707.-Treated as above; two injections. Exposed. 
Result.-Incubation, 8 days; reaction, 8 days. 
Tested on the 1/2 /06 with 20 c.c. virus intrajngularly. 

Serum 23 and 16. Date, 11/7 /05 and 13/6/05 respectively. 

J.1 ule 706.-Inject.ed on the 11/1/06 with 300 c.c. serum mixture 23 
and 16 in proportion of one-third to two-thirds; one injec
tion. Virus, subcutaneously, 726. Kept in stable. 

Result.-Incubation, 4 days; reaction, 9 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

llf ule 691.-Treated as above; one injection. Exposed. 
Result.-Incubation, 7 days; reaction, 8 days. 
Tested on the 8/1/06 with 10 c.c. virus intrajugularly . 

. Mule 692.-Treated as above; two injections. Kept in stable. 
Result.-Irregular reaction. 
Tested on the 8/2/06 with 10 c.c.' virus intrajugularly. 

Mule 697.-Treated as above; two injections. Exposed. 
Result.-Incnbation, 8 days; reaction, 7 days. 
Tested on the 8/1/06 with 10 c.c. virus intrajugularly. 

B. Virus 529. Injected Subcutaneously. 

Virus 529 (passed through donkey 427 into horse 529). 

Seru:n 65 and 26. Date, 4/12/05 and 18/7 /05 respectively. 

Mule 680.-Injected on the 11/1/06 with 300 c.c. serum 65 and 26 
in equal parts; one injection. Kept in stable. 

Result.-Incnbation, 7 days; slight reaction, 6 days. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 
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Mule 693.-Treated as above; two injections. Exposed. 
Result.-Irregular r.eaction. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 

Mule 684.-Treated as above; two injections. Stabled. 
Result.-Incubation, 6 days; reaction, 7 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Mule 701.-Treated as above; two injections. Exposed. 
Result.-Incubation, 7 days; reaction, 8 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Serum 67 and 40. Date, 11/12/05 and 4/9 /05 respectively . 

.Ll[ ule 702.-Injected on the 11/1/06 with 300 c.c. serum 67 and 40 
in equal quantities, mixed; two injections. Stabled. 

Result.-Incubation, 6 days;. reaction, 10 days. 
Tested 1/2/06 with 20 c.c. virus intrajugularly. 

Mule 678.-Treated as abov.e; one injection. Exposed. 
Result.-Incubation, 6 days; reaction, 8 days. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 

Mule 689.-Treated with above serum in proportion of 1 : 2; two 
injections. Exposed. 

Result.-Incubation, 6 days; reaction, 8 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Mule 704.-Treated as above; one inj.ection. Stabled. 
Result.-Incubation, 7 days; reaction, 10 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

C. -Virus 427 Donkey. Subcutaneously. 

Virus (passed from horse into donkey). 

Serum 61 and 22. Dated 20/11/05 and 4/7 /05 respectively. 

jJf ule 705.-Inj.ected on the 11/1/06 with 300 c.c. serum mixture 61 
and 22 in equal quantities; one injection. Stabled. 

Result.-Incnbation, 7 days; reaction, 8 days. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 

Mule 690.-Treated as above; two injections. Exposed. 
Result.-Incubation, 9 days; reaction, 8 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

111 ule 695.-Treated as above; two injections. Exposed. 
Result.-Incubation, 9 days; reaction, 8 days. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

JJ!lule 696.-Treated as above. Serum in proportion of 1 : 2; one 
injection. Stabled. 

Result.-Incubation, 6 days; reaction, 12 days; dikkop, 17th 
day. 

Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 
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Mule 779.-Treated as above; two injections. Exposed. 
Result.-Irregular reaction. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 

Serum 65 and 24. Dated 4/12/05 and 1/7 /05 respectively . 

.Mule 685.-Injected on the 11/1/06 with 300 c.c. serum mixture 65 
and 24 in equal proportions; one injection. Exposed. 

Result.-Irregular reaction. 
Tested on the 8/6/06 with 10 c.c. virus intrajugularly. 

Mule 700.-Treat.ed as above; two injections. Stabled. 
Result.-Incubation, 8 days; reaction, 9 days. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly . 

. klule 636.-Treated as above. Serum in proportion of 1 : 2; one 
injection. Exposed. 

Result.-N o reaction. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 

},f ule 637.-Treated as above; two injections. Stabled. 
Result.-Irregular reaction. 
Tested on the 8/2/06 with 10 c.c. virus intrajugularly. 

Conclusion.-Of 32 mules injected subcutaneously with serum in 
equal proportions and proportion of 1 : 2 ; double and single 
injections of serum; exposed and not exposed; none died of 
horse sickness. 

"\Vhen tested with vi·rus intrajugularly, three and four weeks 
later, all proved to be immune. 

Experiment 253.-Experiment with various serum mixtures 
mixed in equal proportions. 

Virus of horse 726 ·to be injected subcutaneously in doses of 
2 c.c. The second dose of 100 c.c. serum to be injected on the 4th day. 

(1) Serum 67 and 68. Date, 11/12/05. 

1vlule 710.-Injected on the 11/1/06 with 300 c.c. serum mixture and 
2 c.c. virus 726; second injection on the 15/1/06. 

Result.-Incubation, 6 days; reaction, 8 days. 
Mule 711.-Treated as above. 

Result.-N o reaction typical for horse sickness . 
. Mule 712.-Treat.ed as above. 

Result.-Incubation, 8 clays; reaction, 7 clays. 
Mule 713.-Treated as above. 

Result.-N o distinct reaction. 
Mule 714.-Treated as above. 

Result.-Indistinct reaction. 
Tested on the 1/2/06 with 20 c.c. virus intrajugularly. 
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Remark.-Mules 711 and 713 were tapped on the 14th day after 
injection. The blood was mixed and injected into two susceptible 
mules Nos. 708 and 648. These two mules did not contract horse 
sickness from this injection. 

Mules 711 and 713 were: again submitted on the 6/2/06 to 
the inoculation with serum 75 and 76 subcutaneously, and 300~ 
c.c., one inoculation, also 2 c.c. virus 726 intrajugularly. No 
reaction. 

It must, ther.efore, be concluded that the two mules were 
salted before they were subjected to the simultaneous injection. 

Experiment 254. Date, 12/1/06. 
Virus 726. Serum 41 and 42. Date, 11/9 /05. 

Nos. Quantity Injected. Incubation. Reaction. 
Mules. c.c. Days. Days. 

763 300 7 7 
758 300 7 9 
759 300 5 9 
760 300 5 9 
761 300 5 7 
762 300 5 9 
755 300 5 Dikkop 12th day, 

died 14th day► 
756 300 Irregular reaction. 
757 300 

" 
Serum 61 and 62. 

714 300 f-r ,-
I I 

715 300 Irregular reaction. 
716 300 

" 717 400 8 9 
693 350 6 8 
719 300 5 7 
720 350 5 8 
721 300 7 6 
722 300 7 8 
723 300 6 8 

Serum 63 and 64. 
724 300 6 6 
725 350 5 9 
726 300 6 10 
727 300 6 9 
728 300 Irregular Teaction. 
729 300 

" 730 350 6 8 
731 300 lTregular Teaction. 
732 300 6 11 
733 300 7 9 
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Serum 65 and 66. 

Nos. Quantity Injected. Incubation. Reaction. 
Mules. c.c. Days. Days. 
734 300 6 9 
735 300 5 9 
736 350 6 7 
737 350 6 8 
738 300 5 10 
739 300 7 Dikkop, 14th 9 
740 300 5 7 
741 300 5 8 
742 300 6 8 
743 300 5 8 

Serum 67 and 68. 
744 350 6 9 
745 300 6 7 
746 300 6 7 
747 300 Reaction not distinct. 
748 300 5 7 
749 300 Irregular reaction. 
750 300 6 8 
751 300 Irregular reaction. 
752 350 6 9 
753 300 5 9 

Remark.-Mules 726, 728, 740 and 743, whose reactions were but 
mildly pronounced, were tapped on the 14th day, and two 
susceptible mules were injected. Mixture 726 and 728 into mule 
647, and mixture 740 and 743 into mule 709. Both mules 
contracted horse sickness. . 

Gonclusion.-The inoculation of 50 mules with virus, subcutaneously, 
resulted with one death due to horse sickness. The animals 
which had a slight reaction-so slight that doubts might have 
been entertained as to whether it was r.eally a reaction-proved 
to have passed through an attack of horse sickness, their blood 
having proved virulent when injected into susceptible mules. 

Experiment 255.-To note effect of various horse and mule sera 
mixed in the proportion of 1 : 2, and injected in equal quantities. 
Virus subcutaneously of 2 c.c. No second injection. 

Serum 0 and 00. Mixed in equal proportion. 

Mule 793.-Injectecl on the 6/2/06 with 300 c.c. serum and virus 726. 
Result.-Irregular reaction. 

lvfule 812.-Treated as above. 
Result.-Incubation, 6 days; died on the 10th clay of horse 

sickness. 
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Serum 0 and 00. Mixed in proportion of 1 : 2. 
Mule 807.-Injected on the 6/2/06 with 300 c.c. serum and virus 7~6. 

Result.-Incubation, 6 days; died on the 11th day of horse 
sickness. 

Mule 817.-Treated as above. 
Result.-Incubation, 4 days; died on the 11th day of horse 

sickness. 
Oonclusion.-Of four mules treated with serum in equal proportions, 

one died; in proportion of 1 : 2, two died from horse sickness. 
Serum 0 and 00 was accordingly considered as ineffective 

and destroyed. 

Serum 63 and 64. Equal proportions. Date, 27 /12/05. 

Mule 810.-Injected on the 8/2/06 with 300 c.c. serum and 2 c.c. 
virus 726. 

Rewlt.-Incubation, 5 days; slight reaction. 
Mule 813.-Treated as above. 

Result.-Incubation, 5 days; slight reaction. 

Serum 63 and 64; proportion of 1 : 2. Date, 27 /12/05. 

Mide 809.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Incubation, 7 days; slight reaction. 
Mide 811.-Treated as above. 

Result.-Incubation, 6 days; pronounced reaction, lasting 10 days. 
Conclusion.-Of four mules treated with horse and mule semm 63 and 

64 and in proportion of 1 : 2, none died of horse sickness. 

Serum 65 and 66; equal proportion. Date, 4/12/05 . 

. Jfufe 798.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus subcutaneously. 

Result.-Incubation, 7 days; slight reaction; dikkop on the 
15th day . 

. Mule 804.-Tr.eated as above. 
Result.-Incubation, 6 days; slight reaction. 

Serum 65 and 66; proportion of 1 : 2. Date, 4/12/05. 

~Mule 794.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. virus 
subcutaneously. 

Result.-Incubation, 7 days; reaction, 9 clays . 
. Mule 815.-Treated as above. 

Result.-Incubation, 6 days; reaction, 10 days. 
Conclusion.-Of four mules tr.eated with horse and mule serum 63 and 

6f in equal proportions and in proportion of 1 : 2, none died of 
horse sickness. 
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Serum 67 and 68; equal proportion. Date, 11/12/05. 

Mule 806.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Incubation, 9 days; slight reaction. 

Mule 814.-Treated as above. 
Result.-Incubation, 7 days; reaction, 7 days. 

Serum 67 and 68; proportion of 1 : 2. Date, 11/12/05 . 

.Jf ule 816.-Injected on the 8/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Incubation, 7 days; dikkop on the 15th day; reaction 
lasted 10 days. 

Mule 808.-Treated as above. 
Result.-Incubation, 8 days; reaction, 8 days. 

Conclusion.-Of four mules treated with horse and mule serum 67 
and 68 in equal proportion and of 1 : 2, none died of horse 
sickness. 

Serum 69 and 70; equal proportion. Date, 18/12/05. 

Mule 818.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Incubation, 6 days; reaction, 10 days . 

.... 71.f ule 819.-Treated as abov.e. 
Result.-Incubation, 6 days; reaction, 10 days. 

Serum 69 and 70; proportion of 1 : 2. Date, 18/12/05. 

Mule 796.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Sli,ght reaction . 

. 111 ule 799.-Treated as above. 
Result.-N o reaction. 

Conclusion.-Of four mules treated with horse and mule serum 69 
and 70 in .equal proportions and in proportion of 1 : 2, none 
died of horse sickness. 

Serum 71 and 72; equal proportion. Date, 27 /12/05. 

Mule 791.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c. 
virus 726 subcutaneously. 

Result.-Incubation, 7 days; dikkop, 15th day; reaction, 10 
clays. 

Mule 800.-Treated as above. 
Result.-N o reaction. 
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Serum 71 and 72; proportion of 1 : 2. Date, 27 /12/05. 

Mule 552.-Injected on the 6/2/06 with 300 c.c. s.erum and 2 c.c-.. 
virus 726 subcutaneously. 

Result.-Incubation, 6 days; reaction, 8 days. 

Mule 565.-Treated as above. 
Result.-Slight reaction. 

Oonclusion.-Of four mules injected with horse and mule serum 71 
and 72 in equal proportions and of 1 : 2, none died of horse 
sickness. 

Serum 73 and 7 4; ,equal proportion. Date, 2/1/06. 

Mule 790.-Injected on the. 6/2/06 with 300 c.c. serum and 2 c.cp 
virus 726 subcutaneously. 

Result.-Incubation, 7 days; reaction, 8 days. 
~.Mule 795.-Treated as above. 

Result.-Incubation, 6 days; dikkop on the 15th day; reaction 
lasted 9 days. 

Serum 73 and 74; proportion of 1 : 2. Date, 2/1/06. 

Mule 797.-Injected on the 6/2/06 with 300 c.c. serum and 2 c.c► 
virus 726 subcutaneously. 

Result.-Incubation, 6 days; reaction, 10 days. 
1.lf.ule 801.-Treated as above. 

Result.-N o reaction. 
Oonclusion.-Of four mules treated with horse and mule serum 73· 

and 7 4 in equal proportion and of 1 : 2, none died of horse 
sickness. 

Serum 75 and 76; equal proportion. Date, 8/1/06. 

Mule 711.-Injected on the 6/2/06 with 300 c.c. serum subcutaneously 
and 2 c.c. virus intrajugularly. 

Result.-N o reaction . 
. M.ule 713.-Treated as above. 

Result.-N o reaction. 

Remark.-Compare Experiment 253. :Mules 711 and 713 had under
gone subcutaneous injection without reaction. They were again 
tested to see whether intrajugular injection of virus. produces a 
reaction. 

Serum 75 and 76; proportion of 1 : 2. Date, 8/1/06. 

]~[ ule 792.-Injected with 300 c.c. serum subcutaneously and 2 c.c~ 
virus subcutaneouslv. 

Result.-Slight reaction; incubation, 8 days; reaction lasted 1 
days. 
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Mule 802.-Treated as above. 
Result.-lncubation, 6 days; dikkop, 11th day; died on the 13th 

day. 

Mule 803.-Treated as above. 
Result.-lncubation, 6 days;. r.eaction lasted 8 days. 

Conclusion.-Of three mules injected subcutaneously ·with serum 75 
and 76 in proportion of 1 : 2, one died of horse sickness. 

Virus obtained from animals which had contracted horse sickness 
spontaneously. 

Experiment 256.-To note effect of virus horse, first generation,. 
and virus mule, first generation, in connection with simultaneous 
injection of serum mixture, horse and mule in equal proportion and 
in 1 : 2. 

Serum mixture 77 and 78 .. Date, 15/1/06. 

Mule 919.-Injected on the 4/4/06 subcutaneously with 300 c.c. 
serum mixture in equal proportion and 2 c.c. virus horse 785~ 
(First generation.) Origin, a sick horse at Barberton. 

Result.-Incubation, 6 days; reaction, 9 days. 
Tested on its immunity -with 20 c.c. virus on the 26/4/06 intra

jugularly. 

Mule 920:-Treated as above. Virus mule 788 (first generation)~ 
obtained from a sick mule at Potchefstroom. 

Result.-N o reaction. 
Tested on its immunity on the 26/4/06 with a simultaneous 

injection of virus 785 intrajugularly and serum sub
cutaneously. No reaction. Tested on the 12/5/06 with 10 
c.c. virus 918. No reaction. 

Mule 921.-Injected on the 4/4/06 -with serum mixture in proportion 
o.f 1 : 2. Virus horse 785. 

Result.-N o reaction. 
Tested on the 26/4/06 -with a simultaneous injection of virus 785 

into the jugular vein and serum subcutaneously. No 
reaction. Tested on the 12/5/06 with 10 c.c. virus horse 918. 
No reaction. 

Mule 922.-Treated as above. Virus mule 788. 
Result.-No r:eaction. 
Tested on the 26/4/06 with a simultaneous injection of virus 785 

into jugular vein and serum subcutaneously. No reaction. 
Tested on the 12/5/06 with 10 c.c, virus horse 918. No 
reaction. 

Condusion.-Of four mules injected with virus 
generation), none died of horse sickness. 
922 must be considered to have been 
injection. 

horse and mule ( first 
Mules 920, 921 and 
immune previous to 
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Serum mixture 79 and 80. Date, 22/1/06. 

Mule 923.-Injected subcutaneously on the 4/4/06 with 300 c.c. serum 
mixture in equal proportions and 2 c.c. virus horse 785 
subcutaneously. 

Result.-Incubation, 8 days; readion, 8 days. 
Injected with virus 20 c.c. intrajugularly on the 26/4/06. 

Mule 924.-Injected as above with virus mule 788. 
Result.-N o reaction. 
Tested on the 26/4/06 by a simultaneous injection of virus 785 

into jugular vein and serum subcutaneously. No reaction. 
Tested on the 12/5/06 with 10 c.c. virus horse 918. No 
reaction. 

1lf ule 925.-Treated as above with serum· in proportion of 1 : 2. 
Virus horse 785. 

ResuZt.-Incubation, 6 days; reaction, 8 days. 
Tested on the 26/4/06 with 20 c.c. virus into jugular vein. 

Mule 926.-Treated as above with virus mule 788: 100 c.c. serum. 
Result.-Incubation, 7 days; reaction, 11 days. 
Tested on the 26/4/06 with 20 c.c. virus 785 into jugular vein. 

Conclusion.-Of four mules injected with virus horse and mule (first 
generation), none died of horse sickness. 

Serum mixture 61 and 82. Date, 20/11/05 and 29/1/06. 
Jv[ule 927.-Injected on the 4/4/06 subcutaneously with 300 c.c. 

serum mixture in .equal proportion, and 2 c.c. virus horse 
785 subcutaneously. 

Result.-Incubation, 7 ··clays; reaction, 8 days. 
Tested on the 26/4/06 with 20 c.c. virus 785 into jugular vein. 

Mule 928.-Treatecl as above. Virus mule 788. 
Result.-Incubation, 8 days; reaction, 8 days. 
Injected on the 26/4/06 into jugular vein with 20 c.c. virus 785. 

1vlide 929.-Treatecl ""'iVith serum mixture in proportion of 1 : 2. 
Virus horse 785. 

Result.-Incubation, 8 days; reaction, 9 days. 
Tested on the 26/4/06 by injection of 20 c.c. vn·us 785 into 

jugular vein. 
1.lfide 930.-Treated as above. Virus mule 788. 

Result.-Incubation, 7 days; died of horse sickness on the 13th 
clay. 

(}onclusion.-Of four mules injected with virus horse and mule (first 
generation), one died of horse sickness. 

Serum mixture 57 and 58. Date, 6/11/05. 
Mule 931.-Injected subcutaneously . on the 4/4/06 with equal 

proportion of serum mixtur.e. Virus, horse 785. 
ResuZt.-Incubation, 6 days; reaction, 10 days. 
Tested on the 26/4/06 by injection of 20 c.c. virus 785 into 

jugular vein. 
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Mule 805.-Treated as above. Virus mule 788. 
Result.-N o reaction. 
Tested on the 26/4/06 by simultaneous injection of virus into 

jugular vein. Virus 785. Serum subcutaneously. Reaction. 
Incubation, 3 days; reaction lasted 9 days. Injected on the 
12/5/06 with 10 c.c. virus horse 918. 

Experiment 257.-To note effect of various sera mixtures on 
mules, virus injected subcutaneously and simultaneously. 

Serum mixture 85 and 86. Date, 12/2/06. 

Mule 978.-Injected on the 16/5/06 with 300 c.c. serum and 2 c.c. 
virus 785 subcutaneouslv. 
Result.-Reaction. L 

Tested on the 5/6/06 with 10 c.c. virus 785. 

Mule 979.-Treated as above. 
Result.-Reaction. Tested on the 5/6/06. 

Mule 980.-Treated as above. Virus 785. 
Result.-Reaction. Tested on the 5/6/06. 

Mule 981.-Treated as above. Virus 785. 
Result.-Died of horse sickness; on the 14th day, dikkop. 

Oonclusion.-Of four mules injected with virus horse (first generation) 
one died of horse sickness. 

Serum mixture 87 and 88. Date rn /2/06. 

Mule 982.-Injected on the 16/5/06 with 300 c.c. serum mixture and 
2 c.c. virus 785 subcutaneously. 

Result.-Reaction. Tested on the 5/6/06 with 10 c.c. virus. 

111 ule 983.-Treated as above. 
Result.-No reaction. Tested on the 5/6/06 with 10 c.c. virus 

785. 
11lule 984.-Treated as above. Virus 785. 

Result.-Reaction. Tested on the 14/6/06. 

Mule 985.-Treated as above. Virus 785. 
Result.-Reaction. Tested on the 5/6/06. 

Oonclusion.-Of four mules injected with virus horse (first generation) 
none died of horse sickness. 

Serum mixture horses 1 to 23 and mules 2 to 26. Date, 11/7 /05. 

Mule 986.-Injected on the 16/5/06 with 300 c.c. serum mixture and 
2 c.c. virus 785. 

Result.-Reaction. Tested on the 5/6/06 with 10 c.c. virus 785. 

Mule 987.-Treated as above. 
Result.-Reaction. Tested on the 5/6/06 with 10 c.c. vims 785. 
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Mule 933.-Treated as above. 
Result.-Reaction. Tested on the 5/6/06 with 10 c.c. virus 785 . 

.. Zl1ule 934.-Treated as above. 
Result.-Reaction. Tested on the 5/6/06 with 10 c.c. virus 785. 

Gonclusion.-0£ four mules injected with virus subcutaneously and 
simultaneously, none contracted horse sickness. 

SUMMARY OF PREVIOUS EXPERIMENTS SHEWING THE N U:L\IBER OF 

ANnfALs WHICH CONTRACTED DIKKOP, THE DATE, AND THE 

NUMBER WHICH DrnD. 

Experiments 2'32 to 249. 
138 mules injected, of which 23 contracted dikkop, as under:-

Nos. Dikkop appear.ed. }fole died. 
419 13th day 14th day. 
414 15th 

" 498 11th 
" 482 13th 
" 486 11th 
" 481 11th 
" 

13th 
" 466 11th 

" 468 12th 
" 464 15th 
" 407 13th 
" .no 17th 
" 325 13th 
" 333 13th 
" 339 17th 
" 202 17th 
" 

17th 
" 134 12th 

" 144 12th 
" 147 9th 
" 

10th 
" 149 10th 

" 152 9th 
" 104 10th 
" 110 9th 
" 

10th 
" 128 12th 

" 
Experiments 250 to 257. (N ote.-Experiments No. 250 with serum 1 

(b) and all experiments with serum mixture O and 00 have b.een 
excluded from this return as it was discovered that the serum 
did not possess the necessary preventive qualities, and, 
consequently, was not introduced into practice.) 

Nos. Dikkop appeared. Mule died. 

554 16th day 
566 15th ,, 
560 18th ,, 
.572 18th 
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Nos. Dikkop appeared. :Mule died. 

577 14th 
" 614 14th 
" 564 15th 
" 549 16th 
" 619 16th 
" 627 14th 
" 620 13th 
" 569 17th 
" 695 17th 
" 755 12th 
" 

14th day. 
739 14th 

" 798 15th 
" 816 15th 
" 791 15th 
" 795 15th 
" 802 11th 
" 

13th 
" 

In all, 177 mules were inoculated in experiments 250 to 257, 2 
of which contracted horse sickness and died. 

Experiments 214-231. Year, 1904-5. (Experiment 214 was the first 
.experiment made after the method of inoculating with 300 c.c. 
serum was finally decided upon.) . 
201 mules inoculated: 25 contracted dikkop, 8 died from horse 

sickness. 

Table Shewing the Total Number of Mules Inoculated from the 
Years 1904-5 and 1905-6. 

Inoculated. Contracted Dikkop. 
1904-5 201 25 
1905-6 138 23 

" 
177 20 

Total 516 68 

Percentage of inoculated mules which contracted dikkop .. 
Percentage of inoculated mules which died of horse sickness 

Died. 

8 
5 
2 

15 

13.1%. 
2.9%. 

Resume.-The injection of virus into the jugular vein can be 
abolished with safety and substituted by a subcutaneous injection. 

Virus obtained from a spontaneous case of horse sickness acted 
in the same w~ as virus which, on this station, had passed through 
several generations. 

Mules, whilst undergoing horse sickness reaction, need not 
necessarily be stabled; there was no difference in the character of the 
reaction between stabled and non-stabled mules. 

In no instance did the serum utilised prove to be hrernolytic for 
any of the injected mules. 
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TRANSMISSION OF HORSE SICKNESS INTO DOGS. 

Experiment No. 1. 

To note whether the injection of virulent horse sickness blood will 
produce a reaction in dogs. 

1. Dog 131. 
Injected into the jugular vein with 2 c.c. virus of horse 785 on 

the 4th April, 1906. 
Reaction ensued; the temperature reached 105.6° F. on the 6th 

day after injection, but dropped and attained its normal 
course two days later. 

2. Dog 132. 
Injected on the 4th April with 2 c.c. virulent blood of horse 785. 
Immediate reaction, the temperature became normal on the third 

day after inoculation-7th April, 1906. 

3. Dog 133. 
Injected into the jugular vein on the 4th April, 1906, with 2 c.c. 

virulent blood of horse 785. 
Temperature rose on the evening of the 5th April to 105 ° F. but 

dropped the following day to normal, and to sub-normal the 
day after, when the dog died. 

Both apices of the lung were hepatised. The mucosa of the 
stomach was congested. All other organs were normal. 

4. Dog 134 . 
. Injected on the 4th April, 1906, with 2 c.c. virus of horse 785 

into the jugular vein. 
Temperature rose on the 6th day after inoculation to 104° F. in 

the evening, hut dropped during the following day, and the 
dog died during the night of the 7-8th April, 1906. 

Autopsy revealed the lesions of cedematous lungs and of congested 
mucosa of the stomach. 

5. Dog 135. 
Injected on the 4th April, 1906, with 2 c.c. virulent blood of 

horse 785 into the jugular vein. 
No reaction. 

6. Dog 139. 
Injected on the 26th April, 1906, with 5 c.c. virulent blood of 

horse 857 (fresh blood). 
Temperature rose on the morning of the 28th April to 100° F., 

and in the evening to 103.8 ° F.; it dropped after this and 
the dog died in the morning of the 30th April, 1906. 
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Aufopsy.-General condition good. There was a little clear fluid 
in the thorax and the lungs were but slightly oedematous. 
The heart was normal but the spleen was somewhat enlarged. 
The mucosa of the stomach was congested and there was also 
cong.estion throughout the whole length of the intestines, the 
fmces being blood-stained. Kidney and liver were also 
congested. 

7. Dog 141. 
Injected on the 26th April, 1D06, with 5 c.c. virulent blood of 

horse 857 (fresh blood). 
Temperature on the ev.e11ing of the 28th April was 104.4° F. 

The following morning the dog collapsed; died on the 
morning of the 30th April. 

Autopsy shewed the general condition good. The lungs were 
slightly mdematous with some petechim under the pleura. 
The spleen contained several hmmatomata. The mucous 
membrane of the stomach and intestines were congested. 
The fmces vv.ere blood-stained. 

Experiment No. 2. 

Transmission of Horse Sickness from, a Dog to a Horse. 

Horse 870. 
Injected on the 11th April, rnoG, intrajugularly, with 10 c.c. 

defibrinated blood of dog 131 taken on the previous day. 
Typical horse sickness reaction ensued and the horse died from 

this disease on the 20th April, 1906. 
On post-mortem the lesions of the lungs, heart and stomach were 

found to be strongly marked. 

. Experiment No. 3. 

Tmrismission of Horse Sickness from a Dog to a Dog. 
Dog 142. U. /Jr· ICjtff::, % f-'." 

Iniected with blood of dog 131 taken on the 10th April. On the 
28th April the evening temperature reached 104° F. It 
dropped to normal on the 30th April. After a lapse of seven 
days a second reaction ensued which culminated in death. 

Autopsy revealed only a very mdernatous condition of the lungs. 
N ote.-This dog (142) was tapped at the end of the first and 

second reaction-30th April and 11th May. 
Dog 143. 

Injected into the jugular vein with 5 c.c. blood of dog 131, tapped 
on the 10th April, 1D06. 

Date of injection, 26th April, 1D06. 
No immediate reaction. A rise of temperature was noticed for 

the thr.ee days 13th-16th May. 
Dog 143 was tapped during this reaction on the 15th May, 1D06. 
11 
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Do,q 144. 
Injected on the 26th April into tlw jugular vein with 20 c.c. blood 

of clog tapped on the 10th April. 
.No immediate reaction; a slight temperature disturbance was 

observed on the 12th <lay after injection and continued for 
a few days. 

Dop; 144 was bled 011 the 11th :May, 1006-15 days after the 
injection. 

Experiment No. 4. 

Transmission of Second Genera{ion of Horse Sickness 'tn the Dog 
to the II orse and Mule. 

Horse 940. 
Injected 011 the 30th April, 1U06, with 2 c.c. blood into the 

jugular vein from clog 142-bled on the 30th April. 
Typical horse sickness reaction followed. The animal collapsed 

on the 9th clay, the temperature 011 the previous <lay having 
reached 105.6° F. It had to be killed on the 14th clay after 
injection-14th :May, 1D06-on account of collapse. 

Post-mortem revealed lesions of horse sickness in the heart, 
stomach and intestines . 

.1.vlule 932. 

Injected on the 15th :May, 1D06, intrajugularly with 5 c.c. blood 
taken from dog 143-1 U <lays after the clog had been 
injected. 

No reaction observed. 

Res,ult of the Previous Experiments. 

The inoculation of fresh horse sickness virus caused a febrile 
reaction in two <logs out of six. Four animals <lied as the result of 
the inoculation, and on one it produced no effect. The reaction started 
almost immediately and death resulted within a few days. The post
modern lesions found were mdema of the lungs and gastritis; these 
symptoms are those of horse sickness in equines. 

The inoculation of blood taken from a dog· which reacted into 
another dog caused, in this latter, a reaction, the blood of which proved 
to be virulent for a horse. 

Conclusion. 

It is possible to transmit horse sickness into dogs, and to transmit 
the virulency from dog to dog. Horse sickness in dogs has a very rapid 
course both in incubation and temperature reaction. 

The post-mortem lesions found in dogs are identi~al with those of 
a horse. 
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THE IMMUNITY IN HORSE SICKNESS. 

We have previously shewn that the mortality amongst inoculated 
mules exposed to natural infection amounted to about 0.6%. It was 
one of our instructions to the various Government Veterinary Surgeons 
and other men who took care of exposed immune animals to collect 
blood from any such animal ,Yhich shewed symptoms or died from 
horse sickness and forward it to this Laboratory. In this way we 
obtained blood of recently immunised mules from Lydenburg, Pi.et 
Retie£, Pretoria and Bulawayo. 0£ mules immunised about a year 
ago, blood was forwarded from ,Y arm baths, Lydenburg and Tzaneen, 
and also from a horse which, after hyperimmunisation, was exposed 
at the latter place, where it died from horse sickness. In the first 
instance, it was our object to prove the accuracy of the diagnosis of 
the disease of the animal, and, in the instances mentioned above, the 
experiments proved the presence of horse sickness. . There was, there
fore, no longer any reason to doubt that immunised mules may 
contract the disease and even die from it. The virus obtained from 
the districts mentioned was then used in connection with experiments 
to immunise horses, when it was noted that this virus was stronger 
than the one we have been experimenting with, or than any other 
derived from spontaneous cases in the various districts of Potchef
stroom, Zoutpansberg, Barberton, :l\Iiddelbnrg or Swaziland. 

Of the new virus there was one which excelled in virulency over 
the remainder, and it was, therefore, found advisable to re-fortify a 
larger number of horses in order to obtain a more effective serum. 

It is desirable to mention that in all our previous experience it 
was never noticed that a mule or a hors.e, which was immunised with 
the ordinary virus, shewed any reaction of horse sickness when it ,vas 
fortified to the extent of D or more litres with either the blood of the 
strain which was utilised at the Laboratory for several years. or ~vith 
any of the strains obtained from spontaneous cases. 

A remarkable and noteworthy phenomenon ensued when we 
utilised the virus obtained from Tzaneen and Bulawayo with which 
the hyperimmunisations were made as set forth herewith:-

II yperimmunisation of I mm1me II orses ( Origin-Tzaneen Mule). 

Horse 1381.-First hyperimmunisation on 28/11/05 with virus £~om 
horse 471. 

Second hyperimmunisation on the rn /3/06 with virus horse 1398. 
(First generation; virus of a mule from Tzaneen.) 

Slight reaction noted, 
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Third hyperimmunisation on the 22/6/06 with virus horses 2032 
and 2027, Tzaneen. (Origin-horse 87.) 

Immediate reaction with symptoms of dikkop. 

Horse 1253.-First hyperimmunisation on the 26/8/06 ·with virus 
horse 1264. 

Second hyperimmunisation on the 12/12/05 with virus horse 
1529. 

Third ·hyperimmunisation on the 22/3/06 with virus horse 1398. 
(First generation; virus mule Tzaneen.) 

Reaction. 
Fourth hyperimmunisation with virus horse 2027. (Origin

Tzaneen horse 87.) 
Reaction, with symptoms of dikkop. 

Horse 1263.-First hyperimmunisation on the 11/9/05 with virus 
horse 1284. 

Second hyperimmunisation on the 10 /12/05 with virus horse 1540. 
Third hyperimmunisation on the 20/3/06 with virus horse 1398. 

(First generation; origin-Tzaneen mule.) 
Slight reaction. 

Hyperimmunisation of Tiuo Immune ]11.tles wWi T1irus Mnle 1964. 
(First Generation; Origin-Bulawayo.) 

llfule 1028.-Immunised on the 10/4/05 against horse sickness; 
passed through a typical reaction, and shewed symptoms of 
dikkop. 

Hyperimmunised on the 21/6/06. 
Contracted horse sickness and died 27 /6/06. 

Mnle 1031.-Immunised on the 10/4/05 against horse sickness; 
passed through a typical reaction. 

I-Iyperimmuniscd on the 21/6/06 with virus horse 1964. 
Contracted horse sickness and died on the sixth dav after-

27 /6/06. . 

II yperimmunisation of Immune and I-I yperimmunised Horses with 
T1irus; Origin-Tzaneen Horse 87. 

I. Generation virus, Tzaneen-virus horse No. 869. 
II. Generation virus horse No. 2001. 

Horses hyperimmunised once before with virus; origin-Station. 

Horse 1406.-Hyperimmunised on the 31/5/06 to the extent of 9 
litres. 

Reaction 24 hours later, lasting 9 clays. 
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Horse 1453.-Hyperimmunisecl on the 2/6/06 to the extent of 8.5 
litres. 

Reaction 24 hours later, lasting 8 days. 
Ilorse 1669.-Hyperimmunised on the 1/6/06 to the extent of 0 litres. 

Reaction 48 hours later, lasting 5 days. 
Horse 1580.-Hyperimmunised on the 5/6/06 to the extent of G litres. 

Reaction 24 hours later, lasting G days. 
Horse 1665.-Hyperimmunised on the 1/6/06 to the extent of 3 litres. 

Reaction 24 hours later, lasting 7 days. 

III. Generation virus horse 2027 and 2032. 

(a) Horses hyperimmunised once before; virus, origin-Station. 

Horse 1672.-Hyperimmunised on the 22/6/06 to the extent of 9 
litres (from horse 2027). 

Reaction four days later, and lasting 8 days; symptoms of dikkop 
present. 

Horse 1781.-Hyperimmunised on the 23/6/06 to the extent of 3 
litres (from horse 2027). 

Reaction 24 hours later, lasted 8 days ; died of piroplasmosis on 
the 6/7 /06. 

(b) Horses hyperimmunised twice before; virus, origin-Station. 

Horse 1352.-Hyperimmunsed on the 22/6/06 to the extent of 9 
litres (from horse 2027). 

Reaction 48 hours later, lasted 8 days; dikkop present 6 days 
after infusion ; died on the 9th day from horse sickness. 

I-I orse 1381.-Hyperimmunised on the 22/6/06 to the extent of 1 
litre from 2032, and 3 litres from horse 2027 .. 

Immediate reaction, lasting 7 days; dikkop present on the 5th 
day. 

( c) Horses hyperimmunised three times before with virus; 
origin-Station. 

Horse 1238.-Hyperimmunised on the 22/6/06 to the extent of 9 
litres (from horse 2027). 

Reaction 48 hours later, lasted 7 days; dikkop present on the 
8th day, and died on the 9th day after infusion-1/7 /06. 

Horse 1239.-Hyperimmunised on the 22/6/06 to the extent of 6 
litres; virus horse 2032. 

Immediate reaction, lasted 6 days. 

Horse 1251.-Hyperimmunised on the 22/6/06 to the extent of 3 
litres; virus horse 2032. 

Immediate reaction, lasted 5 days; dikkop present on the 5th Jay 
27/6/06, 
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Horse 1253.-Hyperimmunised to the extent of 6 litres on the 
22/6/06. 

Reaction 24 hours later, lasted 6 days; dikkop present on the 
8th day-30/6/06. 

IV. Generation. Virus horse 2040 and 2028. 

(a) Horses not hyperimmunised previously but immunised with 
virus-Station. · 

Horse 1860.-Hyperimmunised on the 28/6/06 to the extent of 9 
litres virus horse 2040. 

Reaction 24 hours later, lasted 12 days, and complicated with 
piroplasmosis. 

Horse 1958.-Hyperimmunised on the 28/6/06 to the extent of 9 
litres virus horse 2040. 

Immediate reaction lasted 10 days. Dikkop present on the 8th 
day-6/7 /06. 

Horse 1963.-Hyperimmunised on the 30/6/06 to the extent of 3 
litres virus horse 2040, and with 6 litres virus horse 2056 
-fifth generation. 

Immediate reaction lasting 6 days; dikkop present on the 5th 
day-5 /7 /06. 

Horse 2003.-Hyperimmunised on the 26/6/06 to the extent of 9 
litres vims horse 2028. 

Reaction 24 hours later lasting 10 days; dikkop present on the 
6th day-2/7 /06. 

Horse 2004.-Hyperimmunised on the 26/6/06 to the extent of 9 
litres virus horse 2028. 

Reaction 48 hours later lasting 7 days. 

Horse 2011.-Hyperimmunised on the 28/6/06 to the extent of 9 
litres virus horse 2040. 

Reaction 2 days later lasting 7 days. 

(b) Horses hyperimmunised once previously with virus-Station. 

Horse 1775.-Hyperimmunised on the 28/6/06 to the extent of 3 
litres virus horse 2028. 

Immediate reaction lasting 5 days. 

( c) Horses hyperimmunised twice previously with virus-Station. 

Hyperimmunised on the 27 /6/06 to the extent of !) litres virus 
horse 2028. 

Immediate reaction lasted 8 days; dikkop on the 4th day; died 
on the 17th day from rupture of stomach, 
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Result of Experiments. 

Of three horses hyperimmunised previously and re-fortified with 
virus obtained from an immune mule which died in Tzaneen, all shewed 
horse sickness reaction as a result of this virus. Two of these horses 
shewed a second and even more distinct reaction with the symptoms 
of dikkop after a further hyperimmunisation with a virus obtained 
from the hyperimmunised horse 87 which had died in Tzaneen. 

This latter virus gave typical reactions in all 22 horses which 
were hyperimmunised ; nine cases shewed symptoms of dikkop, a 
noticeable characteristic of horse sickness-and two deaths occurred 
due to this infusion. 

The virus obtained from a mule in Bulawayo which had recovered 
from horse sickness caused the death of two immune mules from 
horse sickness after hyperimmunisation. 

Conclusion. 

The breaking down of immunity in immune mules and horses is, 
in all probability, due not to the loss of immunity but to the presence 
of an extremely virulent strain of virus in certain localities of the 
country against which the immunity obtained by an ordinary virus 
does not protect the animals. The experiments prove that one and 
the same locality may possess various strains of virulency, in particular 
at Tzaneen, where three strains of different virulency were obtained. 

The fact that only a very small number of immune mules exposed 
to horse sickness contracted this disease may be accounted for, either 
that the extreme virulency of virus does not exist to a -very great 
extent, or that only a small minority of immune mules shew reactions 
due to the natural infection, which latter, as a rule, passes unnoticed. 

The Boers have, for some considerable period, noticed that there 
are different degrees of immunity against horse sickness which they 
express by the words " a horse may be salted for one district and not 
for another." The above experiments prove the accuracy of their 
statement. 
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HORSE SICKNESS. 

THE RESULT o:rr THE INOCULATION IN PuACTICE. 

The inoculation of mules against horse sickness was started in 
the month of November, 1!)05, in the most exposed portions of the 
Northern and Eastern Districts, such as Barberton, Lyden burg, 
:Middelburg, Zoutpansherg, "\Vaterberg, Rustenburg, Marico, Pretoria 
and Piet Retie£; and in tTanuary, 1906, at Heidelberg, Potchefstroom, 
Krugersdorp, Swazieland and Rhodesia. 

rrhe following is a return of the monthly inoculations in the 
various districts :-

1D05. On hand. Inoculated. Discharged. Deaths. Remaining. 

November 37 37 
Dec.ember 37 533 99 10 461 

1906. 
January 461 583 706 21 317 
February 317 433 440 15 295 
1Iarch 295 380 433 21 221 
April 221 223 281 9 154 
May .. 154 127 rn7 8 76 
June 76 48 95 4 25 

Statistics of mortality from inoculations during the various 
months:-

Month, 1905. 
November 
December 

1906. 
January 
F.ebruary 
March ~ 
April 
May 
June 

Discharged. 
Nil 

99 

706 
MO 
433 
281 
197 

95 

Deaths. Percentage. 
Nil Nil 
10 9.9 

21 2.9 
15 3.4 
21 4.8 

9 3.2 
8 4.0 
4 4.2 

These statistics require some explanation as the mortality in the 
month of December seems to be rather high, but it must be bome in 
mind that the inoculation began at the end of November and the 
mortality for that month fell into the month of December, thus 
bulking the average mortality of this month; It should be divided 
over the two months, November and December, when a right av.erage 
will be obtained. It will be noticed that the mortality in March was 
higher from inoculation. This is probably due to the fact that, during 
that month, horse sickness was most rampant, and probably some of 
the mules inoculated had the disease in its incubation period, when 
our serum naturally would not have the desired result. 
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Percentage of deaths in the various districts from inoculation to 
June 30th, 1006 :- Per cent. from 

District. No. Inoculated. Deaths. Inoculation. 
Barberton 187 3 1.6 
Krugersdorp 35 1 2.8 
Lyden burg 106 4 3. 7 
l\liddelburg 71 2 2.8 
Piet Retie£ 84 5 5. 9 
P otchefstroom 15 9 8 4. 8 
Pretoria 646 28 4.3 
Rusten burg 493 18 3.9 
-Waterberg 174 10 5.7 
Marico 48 1 2.0 
Zoutpansberg 316 7 2.2 
HeidellJerg 6 0 0 

Hesnlts of complication of the inoculation with biliary fever:-
District. · Number. 

Barberton 
Krugersdorp 
Lydenburg 
Middelburg 
Piet Retie£ 
Potchefstromn 
Pretoria 
Rusten burg 
,Vaterberg 
l\farico 
Zoutpansberg 
Heidelberg 
At Station 

Oo1nplications with biliary fever 
Deaths complicated with ~biliary fever 
Recovered from biliary fever 

Statistics of mortality after discharge:,--

}Ji:strict. 

Krngersdorp 
Barberton 
Lydenbnrg 
:Middelbnrg 
Piet Retie£ 
P otchefstroorn 
Pretoria 
R11stenburg 
"\Vaterberg 
1\Iarico 
Zou tpans berg 
Heidelberg 

12 

Xurnber 
Inoculated. 

35 
187 
106 

71 
84 

159 
646 
493 
174 

48 
316 

6 

Deaths. 
0 
3 
6 
0 
1 
0 
0 
5 
0 
0 
1 
0 

1 
2 
0 
1 
2 
3 
4 
3 
3 
0 
0 
0 
7 

26 
11 
15 

0.8o/o. 
0.3 ,, 
0.4 ,, 

Per cent. of Deaths 
after Discharge. 

1.6 
5.6 

1.1 

1.0 

0.2 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



170 

Summary. 

Inoculated. Deaths. %-
Inoculated at Station since 

February 28th, 1905, by 
all methods 522,. of which died 20 .3.8 

Inoculated by the G. V.S.'s 2,:M, 
" 

87 3.9 
Inoculated in Rhodesia 388·, 

" 
9 2.3 

3,235, 
" 

116 3.7 

In order to obtain some reliable information as to the mortality 
.amongst inoculated mules after discharge, a circular was sent to the 
various proprietors whose mules had been inoculated by the Govern
ment Veterinary Surgeons. It was collected, worked up for statistical 
purposes, and brought up by therp. at a meeting afterwards held. It 
must be mentioned that, with a few exceptions, an account of the 
greater majority of the inoculated animals was given. The number 
of animals of which no account was given amounts to about 5 % . In 
giving this return of mortality, it must be mentioned that such cases 
which were reported to have died of horse sickness, and which proved, 
on a subsequent test, not to be horse sickness, ,v.ere excluded from 
the statistics. In .such cases, however, where the diagnosis was not 
certain, and ·the information as to the cause of death was obtained 
from the proprietor, the benefit of the doubt of the diagnosis was given 
to the proprietor's statement, and the death was returned as a case 
of horse sickness. 

In this way the statistics shew:-

'T'otal number exposed in the following districts, ;3, 1Di5. 

District. Deaths. 

Barberton ;3 

Lydenbur.g 6 

Pi.et Retief 1 

Rusten burg 5 

Tzaneen 4 

Zoutpansberg 1 

Warmbaths 1 

21 
This represents a mortality of 0.6%, 

The following statistics have been completed in a different way, 
leaving out the cases which, in all probability, were not horse sickness, 
and we arrive at these figures:-

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



District. 

Barberton 
Lydenbmg 
Piet Retie£ 
Rusten burg 
Zoutpansberg 
Tzaneen 
"\Varmbaths 

171 

Deaths from 
Horse Sickness. Deaths Doubtful. 

2 1 
4 2 
1 0 
1 4 
0 1 
4 0 
1 0 

13 8 

This gives a percentage of 0.4 of probable deaths from horse 
·sickness. 

Included in these two sets of statistics is the number of animals 
inoculated and discharged from the Bacteriological Laboratory. 
Daspoort, which dates as far back as 1002, and which amounts to G.31. 
The bulk of these were inoculated in 1905. 

The following table gives a return of the relapses which occurred 
in animals after discharge. The diagnosis of some cases of relapses 
was confirmed b:v the Government Veterinary Surgeons, and, in 
several instances, it was confirmed by us in testing the blood from a 
relapsing animal; but, in my opinion, it is doubtful whether some 
of the diagnoses, which were returned as relapses, were· really such. 
Although the symptoms were similar to those of horse sickness, yet 
they might have been due to other diseases. The following is a return 
-of the relapses after discharge :-

District. 

Barberton 
Krngersdorp 
Lyclenburg 
)Iiclclel burg 
Piet Retie£ 
Pretoria 
Potchefstroom 
Rustenbnrg 
Waterberg 
Z.eerust 
Zoutpansberg 
Rhodesia 

Relapses. 

4 
0 
G 
0 
0 

11 
0 

18 
5 
0 
0 
1 

45 

In order to obtain some information as to the severity of the 
iest to which inoculated mules have been exposed, inform~tion was 
asked for as to the severity of horse sickness in the various districts. 
'Generally speaking, with the exception of Pretoria, south of the 
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~fagaliesberg, Krugersdorp, and Potchefstroorn, the disease was, 
reported to have been very prevalent, and that the season in the 
K orthern and Eastern Districts was said to have been of the ·worst. 
From the circulars received, the return of the mortality, which came· 
under the imrn.ediate cognizance of the Government Veterinary · 
Surgeons for the various districts, was as follows :-

District. 

Barberton 
Krugersclorp 
Lydenbnrg 
Middelbnrg 
Piet Retie£ 
Pretoria 
Rusten burg 
,vaterberg 
Zoutpansberg 

Mules. 

12 
8 

132 

Total 
Horses. Mules & Horses .. 

57 
4 

150 162 
10 18 

40 
38 
91 
50 

mo 322 

782 

All the Government Veterinary Surgeons state that the return 
of the mortality is not accurate and does not by any means give an 
exact statement of the death of mules and horses in their districts, 
hut it shews, so far, the value of our inoculation. If we put down the 
number of mules which are stated to have died at a minimum of 300,. 
just for comparison's sake, it means, with regard to onr inoculation, 
that 289 animals died whose deaths could have been prevented if they 
had been inoculated against horse sickness. The effect of the 
mortality amongst non-inoculated mules is better shewn when singular 
occurrences are considered in which inoculated and non-inoculated 
mules in one and the same span were exposed to infection invariably 
with the result that the inoculated ones did not contract the disease.,. 
whereas the non-inoculated ones died or contracted the disease in an 
extraordinary proportion. In order to shew the seriousness of the 
disease in the various districts, it must be further mentioned that 
mules which were considered to be salted, having been running in 
those districts for several years and on that account immune, died o:f 
the disease. Moreover, one proprietor stated that a mule which he 
personally saw salting, contracted this disease this year and died of it. 

Condusion.-\::Ve may, therefore, consider that the inoculation 
of mules against horse sickness has stood a very severe test, and that 
the results must be considered very satisfactory. 
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Plate 7. Horse Sickness. 

Du11kop. Ju"tvpreviom;v to death. 
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Plate 8. 
Horse Sickness. 
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Plate !J. 
Piroplasmosis. 

Horse iufestetl with Blue Ticks (llkipicepfw.lus decoloratn.~). 
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Plrtte 10, 

Swine Fever, 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



Platf. 11. Swinf\ FP.VP.l'. 
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