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VENTION OF S'I'OCK DISEAAEA 

IN AOUTH AE'RICA DUItING 


TIZE LAAT l%N YEAEX.' 


I. 

TEN years ago, when I first came to 
South Africa, I was led to take an interest 
in the various great stock diseases which 
do so much damage and so retard the prog- 
ress of South Africa as a stock-raising 
country. I thought, therefore, that a good 
subject for my address, in the center .of 
the foremost stock-raising colony of South 
Africa, would be a review of the work done 
in advancing our knowledge, during the 
last ten years, of the causation and methods 
of prevention of stoclr diseases in South 
Africa. 

South Africa is particularly rich in ani- 
mal diseases, every species of domestic ani- 
mal seemingly having one or more specially 
adapted for its destruction. Now i t  is evi- 
dent that, in an address of this kind, i t  will 
be impossible to take up every stock disease, 
but I think you will agree with me that 
those shown on this table are among the 
most important: East coast fever; ordinary 
redwater or Texas fever; biliary fever of 
horses ;malignant jaundice of dogs ;nagana 
or tsetse-fly disease ; trypanosomiasis of 
cattle ; rinderpest ;horse-siclmess;catarrhal 
fever in sheep; heart-water of sheep, goats 
and cattle. 

Now we may group these diseases in vari- 

Addrcss of i he president of the Physiological 
sectiort~ ~ of ithe  -British Association for the Ad-
vancement of Science, Sonth Africa, 1005. 
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ous ways; for example, as below, where 
they are divided into two main divisions: 
11division, in which the parasite is Irnown; 
and B division, in which the parasite is 
unknown. 

A. PdRASITE ICNOWE. 

I .  Diseases eal~scd by parasites belongirig to the 
genus I'iroplasma: (1)  East coast fever (Koch), 
P. pavvum; ( 2 )  Rcd.cd\vatcr or Texas fever, P. 
bigcminum (Thcilcr) ; ( 3 )  Biliary fever of horses, 
i l~~i les  ( 4 )  Malignarit jaun- arid donkeys, P. equi; 
dice of dogs, P. cnnis. 

71. 1)iseascs caliscd by parasites bclongirig to 
the genus I'rypc~nosowze: ( 1) Nagana or tsetse-$7 
disease, 7'. braccei (Hradford and Plirnnicr) ; ( 2 )  
ITrypanosonxiasis of cattle, 7'. theileri (Bruce). 

n. PARAST'VE CNRNOWN. 

1 .  Ilinderpcst. 
11. Horse-siclcricss. Catarrhal fcver of sheep; 

1ic:~rt-water of sheep, got~ts a ~ i d  cattle. 

I. 	DISEASES CAUSED BY PARASITES BEIIONGING 

TO TlIE GENIJS PIROPLASMA. 

1. East Coast Fever. 

The first important stock disease I would 
draw your attention to, then, is east coast 
fever. 	 This name was given to it by Pro-
fessor Robert Koch, of Berlin. In  the 
Transvaal the disease is nsually called 
Rhodesian redwater. This term is not a 
good one, since the disease is not restricted 
to Rhodesia, nor did it arise thcrc, nor is 
this a disease similar to the ordinary rcd- 
water. Ten years ago, when I first came 
to South Africa, east coast fever was un- 
known in the Transvaal. The first known 
outbreak occurred only some three and a 
half years ago, when it broke out at Koo- 
mati and Neilspruit, in the Barberton dis- 
trict, and in the east of the colony. The 
disease had broken out some time previ- 
onsly in Rhodesia, and the outbreaks in 
both colonies were due to infection from 
Portuguese territory. Although this dis- 
ease has only been introduced to the conn- 
try during the last few years, it has already 
produced an enormous amount of damage 

anlong stock, and is probably the most 
dangerous disease that the people of the 
'L1ransvaal have to cope with at  the present 
time, and for some years to come. 

I n  the Annual Report of the 'l'ransvaal 
Department of Agriculture there is a most 
excellent report by Mr. Stockman, the then 
principal veterinary surgeon, 0x1 the work 
o l  the vrterinary division for the year 
1903-1904. A large part o l  this report is 
given up to east coast fever, and 1 rnust 
here express my indebtedness to Mr. Stock- 
man lor  much of thc lollowing account of 
this disease. I n  the same annual rcport 
there is also an account by Dr. Theiler, 
the veterinary bacterioloqist, of the ex-
perimental work. Messrs. Stocliman and 
Theiler evidently worked together, and I 
must congratulate them on the immense 
amount of good, useful work done by them, 
and I would also congratulate the govern- 
ment on having had the services of two 
such accomplished and energetic gentlemen 
during the late troublesome times. Unfor-
tnnately for the Transvaal, Mr. Stockman 
has accepted the post of veterinary adviser 
to the board of agricalture in England, 
bat I have no doubt his successor, Mr. Gray, 
from Rhodesia, will continue the good ~ ~ o r k  
begun by him. 

East coast fever was first stadied by 
Professor Koch at Dar-el-Salaam, in Ger- 
man East Africa, and he at first mistook it 
for ordinary redwater. I t  seems to occur 
as an endemic disease along a great part of 
the east coast of Africa, but appears to be 
restricted to a narrow belt along this coast- 
line. The cattle inhabiting this region have 
becomc immnne to the disease, and are, 
therefore, not affected by it. Cattle pass- 
ing through the coast district to the in- 
terior, or brought to the coast district froill 
the interior, are apt to take the disease and 
die. I t  was by thc importation of cattle, 
t~~eFe~ore ,  had thewhich passed throagh 
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dangerous coast district that the disease 
was introdaced into Rhodesia and into the 
Transvaal. On this map which I throw on 
the screen I have marked oat the probable 
endemic area of this disease, and in the 
next slide the present distribution of the 
disease in the Transvaal is also marked out. 

Nature of the Disease.-This disease only 
attacks cattle, but in them is an exceedingly 
fatal malady; in every hundred cattle at- 
tacked only about five recover from the 
disease. The duration of the disease after 
the first symptoms have occarred is about 
ten days. 

The cause of the disease is a minute blood 
parasite called the Piroplasma parvum 
(Theiler). This parasite lives in the in- 
terior of the red blood corpascles. 

I now throw on the screen a representa- 
tion of the blood from a case of Rhodesian 
redwater, magnified about a thousand 
times, showing these small piroplasmata in 
the interior of the red blood corpascles. 
As in the case of so many of thesc blood 
diseases, the parasite causing it is carried 
from the sick to the healthy by means of a 
blood-sucking parasite. In  this particular 
disease the tick which most commonly 
transfers the poison or living parasite from 
one animal to another is known as the 
'brown tick, ' Rhipicephalus appendicu-
latus. Koch snpposed that the common 
'blue tick' was the agent. The credit be- 
longs to Dr. Lonnsbury and Dr. Theiler of 
having shown that i t  is chiefly the 'brown 
ticlr' which acts as carrier; but Theiler has 
proved that R. simus is also able to trans- 
mit the disease. Without the intervention 
of a ticli, as far as we know at  prcsent, it 
is quite impossible that the parasite of this 
disease can be transferred from one animal 
to another. For example, if we take a 
qaantity of blood containing enormons 
numbers of these piroplasmata, and inject 
it into the blood circulation of a healthy 

animal, the latter does not take the diseasc. 
I n  the same way, if cattlc affected by east 
coast fever are placed among healthy cattle 
in a part of the country where none of these 
'brown ticks' are foand, the disease does 
not spread. I t  is evident, thereforc, that 
some metamorphosis of the parasite must 
take place in the interior of the ticli, and 
this new form of the parasite is introdaced 
by the tick into a healthy animal, and so 
produces the disease. In  this particalar 
disease the virus or infective agent is not 
transmitted through the egg of the tick, as 
is the case in some of these parasitic dis- 
eases, bat only in the intermediate stages 
of the tick's development; that is to say, 
the larva which emerges from the egg of 
the tick is incapable of giving the discase. 
What happens is this: the larva creeps on 
to an infected animal and sucks some of its 
blood. I t  then drops off, lies among the 
roots of the grass, and passes through its 
first moult. The nympha, which is the 
name given to the creature after its first 
moult, is capable of transferring the disease 
to a healthy animal; that is to say, if it 
crawls on to a healthy animal and sacks 
blood from it, it at the same time infects 
this healthy animal with the germ of east 
coast fever. I n  the same way, if a nympha 
sncks infected blood from a sick animal, it 
is able, after it has moalted into the adult 
stage or imago, again to give rise to the dis- 
ease if placed, or if it crawls, upon a 
healthy animal. 

T h e  Life-history o f  the Brow% Tick.-I 
throw on the screen a slide representing the 
four stages of the life-history of the brown 
tick: The egg, the larva, the nympha and 
the adult o r  imago. The eggs are laid on 
the surface of the ground by the adult fe- 
males, who deposit several thousand at  a 
time; and these hatch out naturally, if the 
weather is warm and damp, in twenty-eight 
days. But this period of incubation of tho 
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eggs rrlay vary very greatly owing to dif- 
fcrcnces in temperature. Irnmediatel y after 
tlle larva is born it crawls to the slririrr~it 
of a blade of grass or grass stem, and ther-c 
awaits tht. ptissage of soinc ani~nal.  I f  an 
ox passes by and grazes on the $:rass, the 
ticli a t  once crawls on lo the anirrial, and, 
having aecwred a favorable position, starts 
to snck the ox's blood. It ren~airlson the 
ox Ior SOIIIC t h r ~ ~  whcn, hav- or rrlore di~~ys, 
jug fillcri itsrll with blood, it drops off' and 
lies among thc grasq. The first irioult, 
under favorable conditions, takcs twenty- 
one days, w h m  the nyrr~pha erircrges. I n  
tlle same way th r  nynrpha crawls on to an 
aniirial and fills itself with blood. As a 
nympha it also remains on thc aniirial for 
about t l~ rec  or four days. i t  again drops 
off into the grass, anti a t  the end of eighteen 
days enrcrges frorrr its second nionlt as the 
perfect adult malc or female. The nlales 
and fernales again crawl on to an o.;, where 
they mate. After this the female tick in- 
gests a large quantity of lolood, which is 
meant for the nourishment of the ergs, and 
again drops off, sornetitnes as early as the 
foarth day, into the snrrounding grass. 
After about six days she lays her eggs in 
the gronnd, and the cycle begins again. 

These ticlts ar8c very hardy, and in  tlie 
intermediate stages can rsesist starvation 
for long periods, so that a larva or nympha 
or acllrlt ticli may remain perched a t  the 
end of a blacte of grass lo r  sonie nionths 
without finding an opportunity of trans-
f erring itsel f to a snitable aiiimal. On this 
account i t  corncs ahorrt that even if all in- 
fcctcd cattle arc. removed from a field the 
ticlss in  tliat firld mill rerriain capable of 
transferring the infection to any healthy 
cattle which may be allowed into this ficld 
for a period of about a year. A t  tlie end 
o l  a year or filtecn months, however, tlie 
infective ticks are all dead, and clean cattle 
may bc alloxved into the fielti without any 

rislc. I f  one talccs these facts irlto consitl- 
cx~*ationi t  will be see11 that a single ox may 
spread this disease for a distance of some 
200 miles, if trekking through the country 
a t  the average rate of ten ~rriles a clay. For-
cwar~~plc,an ox is infected by a tick; for 
L'ourtccn days thc animal remains trppar- 
cntly pcrft~ctly ~vell ; it has no signs :IS dis- 
ease, nor has it any fever. It i i  capable 
c f doinq its ten riiilcs' trek a day. -kt the 
end ol' Courlccn days thc tempe~~ature  bc-
gins to ~bise, and thc animal begins to GcBcn 
Ivith the disease, bat  for Ihe nevt six days 
lllc ov is, as a rule, ahle to do its ordinary 
day's march. l luring most of this tirne the 
brown ticks have been crawling on to this 
ox, bccoiriing infectcd, and dropping off 
every three or four days. I t  can readily, 
therefore, he seen llow nlucll mischief a 
iillglc infe:ated animal can do to a country 
bctwccm thc time of its being infccted by 
the tiels anti its cleat11 somch twenty-four 
days later. As a matter of cxgerienet,, 
however, the disease has never b ~ e n  fonn(1 
to make a ,inirip in illis way of iriore than 
fifty or sixty miles, as, of eonrse, it is very 
rare tllal a transport carrier will talst his 
oxen more than that distance during tlle 
t~ enty days. 

ilt tlic present tirlic i t  itray be said that 
there are ;ihout 500 infected farms in the 
rI1ransvaal. 1)nriilg last year sorue 15,000 
catllr diet1 of the disease, ancl in the 
affected districts i t  tnay be said that there 
;ire still some 30,000 cattle alive. When 
one considers tlze val~re of tlie cattle dead 
of this discase, which rnay be said lo he 
a7r)out -EZ00,000, it is evidtnt that money 
spent on the scientific investigation of the 
causes and prevention of stocli diseases is 
nioney well spent. 1am inlormcd tliat all 
tlie South APrican governments ;ire cuttiny 
down their estimates this year, and are in- 
clined to redlice their veterinary staffs and 
tlie ;imonnts devoted to research regarding 
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animal diseases. Ladies and gentlemen, if 
this is so, I have no hesitation in saying 
that this is the maddest sort oL' economy 
and tlie shortest-sighted ol policies. 

Metltods of Cornbati7tg the Disease.-
During the last three years an immense 
amount of work has been done in the elu- 
cidation of this disease-how tlie animals 
are infected, how the poison is spread lrom 
the sick to the healthy, and so on. I n  1903 
Professor Koch was asked by the So11th 
African colonies to study this disease, in 
order to try to find some method of arti-
ficial inoculation or some other means of 
prevention. IIe did his work in Rhodesia, 
and especially directed his energies towards 
discovering sonle method of preventive in-
oculation. At first it was thought that he 
would be successful in this cp~est, as in his 
second report he announced that he had 
sl~cceeded in producing a ltrodified L'orltr of 
the disease by direct inoculation with the 
blood o l  sick and recovered anin~als. As 
you are all aware, the only ltrethod ol con- 
ferring a ~ ~ s e f u l  ir~lmunity upon an aniltral 
is to make it pass throl~gli an attack ol the 
disease itsell, so nlodified as not-to give rise 
to above a few deaths in every hundred 
inoculated. This is the method that has 
been employed in such diseases as rinder- 
pest, anthrax, pleuro-pneumonia and many 
other diseases. The great difficlilty in this 
disease in finding a method of preventive 
inoc~~lationis thc fact that the blood of an 
afIected animal does not give rise to the 
disease in a healthy one when directly 
transferred under tlie skin of the latter. 
I t  is only after its passage through tlie body 
of the ticli tliat the parasite is able to give 
rise to the disease in a healthy animal. I t  
is evidently, on the face oL' it, difficult to so 
modify the parasite during its sojourn in 
the tick's body as to reduce its virulence to 
a sufficient degree. 

Professor Koch in his third and fourth 

reports recomnlended tliat cat'tle sllo~rld he 
immunized by weekly or lortnightly in-
oculations of blood froltr recovered animals, 
extending over a period of five months. 
Even though this method oL' Koch had 
given the desired resl~lt, viz., that it ren-
dered the inoculated cattle immlme to tlie 
disease, it is evident tliat tlic litlethod itsell 
can hardly be ]trade a practicable one on a 
large scale in the field. The expense and 
tronhle of inocl~lating cattle on twenty dif- 
L'erent occasions wo11ld be very great. I t  
is apparent now tliat ProL'essor Koch fell 
into error through mixing 11p east coast 
fever with ordinary redwater. IIis plan 
oL' preventive inoculation was, however, 
tried on a large scale in Ehodesia by Mr. 
Gray, now tlie principal veterinary sur-
geon, Transvaal, and L'ound to be uscless. 
At present, therefore, we ~ t n ~ s t  look to some 
other rlleans oL' preventing the disease and 
driving it o11t of the country than pre-
ventive inoculation. 

Dipping.-M11ch can be done to prevent 
the spread of this disease by ordinary 
n~ethods. For exanlple, in the case oL' 
Texas fever in CJl~eensland dipping cattle 
in solutions of arsenic or paraffin, in order 
to destroy tlie ticlis, has met with very fair 
success; but in the case of this disease tve 
can not expect to get as good results as in 
the case of redwater. The species of ticli 
which conveys Texas lever remains on the 
same animal through all its moults, instead 
oL' lalling to the ground hetwcen each dif- 
lerent one. Il it is not possible to spray 
or dip cattle oftener than once in ten or 
filteen days, it is evident that ticlis may 
crawl upon such animals, become inlected, 
and drop ofY every three or four days, and 
so escape destruction hy the dipping solu- 
tion. At the same time every infected tick 
that is killed hy spraying or dipping opera- 
tions is a source of infection destroyed. 

Fencing of Farms.-Again, the fencing 
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of farrlls must also bc useful in the same 
direction. As the ticks do not travel to 
any extent when they fall among the grass, 
i t  is evident that the cattle on a clean larm 
mliich is properly fenced ~vill not hecome 
inlected by this disease, althollgh a11 the 
country round ahollt should he infected. 
This L'encing of f a r n ~ s  and subdividing the 
f$rm itself into several portions is a most 

important factor in  the prevention of con-
tagious diseases amongst stock. I t  is, of 
course, impossihlc that this can be done at  
once, as tlie expense wollld be prohibitive. 

$loe~ing Catlle from Infeclcd I'askrc to 
Clean lSasture.-From a stltdy of this dis- 
ease and a study of the life-history of the 
ticli i t  is evident that by a combination oL' 
dipping or spraying the cattle so as to de- 
stroy almost all tlie ticks, slaughtering the 
sicli, and moving the apparently healtliy on 
to clean veld-and repeating this, if neces- 
sary, a second or third time-it is obvious 
that by these means, if circumstances are 
L'avorable, an outbreak of this disease may 
be nipped in the bud without much loss to 
the stock. 

Stamping out the L)iseas~.~- May,l n  
1!104, an inter-colonial conlerence held at  
Cape Town rcsolved that tlie only effective 
method of eradicating east coast fever is to 
kill off all the cattle in  the inlected areas, 
and to leave such areas L'ree of cattle for 
some eighteen months. By this means all 
the centers o l  inlection would be destroyed, 
and at  the end of eighteen months, as all 
the infected ticks would be dead, i t  is evi- 
dent that the disease wonld be completely 
stamped out. l'here is no doubt that this 
drastic method wonld be the quickest and 
most complete one of getting rid of this 
extremely harassing disease. Il compen-
sation were givcn, i t  collld be done a t  a cost 
of, say, a quarter o l  a million. The gov- 
ernment decided, however, that on account 
of the difficulty of carrying out such a 

drastic scheltre another policy had to he 
considered. This policy provides lor  the 
fencing-in o l  infected farms, places, lands 
or roads, on generolls terms; the compl~l- 
sory slallghter of stock with cor~lpensation 
in tlie case of isolated outbrealrs; tlie re-
r~loval of all oxen frorll infected or sus-
pected L'arms; and, lastly, the stabling o l  
milch cows in  infected areas. I t  is quite 
evident that ~ m d e r  this less drastic policy 
tlie f ind  stamping-out of tlie disease will 
be a much slower process than i l  the more 
drastic scheme oL' compulsory slaughter of 
all cattle on infected areas had been carried 
ollt. The benefits, however, from the modi- 
fied scheme are undoubted; and if carried 
out thoroughly and intelligently lor a 
period of several years will probably result 
in the stampinn-out oL' the disease. 

Allow me to sultr up in  regard to the 
advance in  ollr knowledge o l  this important 
stock disease during tlie last ten years. Ten 
ycars ago nothing was known. Now the 
causation of tlie disease lias been made out 
very fully; the parasite that causes i t  is 
known; tlie ticks which carry the infection 
are lmown. Although no rnetliod of con-
ferring imrnl~nity on healtliy cattle lias 
bcen found out, or any medicinal treatment 
discovered which will cure the sicli animal, 
yet our knowledge o l  the lile-history oL' the 
parasite and the ticli enables regulations 
to be framed which, if patiently carried 
out, must be crowned with success. 

I may dismiss this disease in a few words. 
I t  is a most interesting disease and of great 
importance to stock farmers. It only aL'-
fects cattle. 

Geographical Dislf-ibu1io.n.-It is a dis-
ease L'ound in  almost every par t  of tlie 
world. It was first studied in North Arner- 
ica; hence thc name Texas lever. To Kil-
borne and Smith is due tlie lionor of ehl- 
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cidating the causation ol this disease, and 
their worlr forms one of the most interest- 
ing chapters in the history of pathological 
science. They discovered that it was caused 
by the preseme in the red blood corpuscles 
of a protozoal parasite closely related to 
the parasite found in east coast fever-the 
Piroplasma parvtcm. This organism is 
called Piroplasma bigemintcm. Tliey L'ur- 
ther discovered that this parasite was con- 
veyed from sick to healthy cattle by means 
of a ticlr. Tliey also showed that tlie cattle 
born and bred in certain southern districts 
are iltrmune to the disease, whereas cattle 
in the northern districts are w~sceptible. 
Hence, if sol~thern cattle were driven into 
the northern district, they gave rise to a 
fatal disease among the northern cattle; 
and, vice versa, if the snsceptible northern 
cattle were ciriven into the southern district 
among the apparently healthy cattle of that 
district, they took Texas fever and dieci. 

Texas fever was introduced about 1870, 
and is now endemic throughout most of 
South Africa. For many years the native 
cattle have been immune to the disease; 
that is to say, on account of being born and 
bred in a Texas fever locality they had 
inherited a degree of resistance to the dis- 
ease which enabled them to pass through 
an attack when they were young, and so 
they became immune. But there is one 
peculiarity about Texas fever which cioes 
not occur in Rhodesian tick fever, a9d that 
is that the blood of an animal which has 
recovered from Texas fever remains in-
fective-the germs remain latent-and so 
the native cattle of South Africa, although 
apparently healthy, are capable of infect- 
ing imported susceptible cattle with this 
very fatal malady. This is what makes i t  
so difficult to import prize stoclr into this 
country. 

When the Boers visited Mooi River, a t  
the beginning of the war, they found a 

prize short-horn carelnlly stabled in Mr. 
P. D. Simltron's farnl. Tliey killed most 
of his stock for food, but left this short- 
horn bull alive. When they left the farm 
they turned this bull into tlie nearest field, 
in order, of course, that i t  might procure 
food. They had much better have eaten 
it. I t  promptly toolr Texas fever and dicd. 

This disease, then, has become oL' second- 
ary importance to South Alrica in these 
days. The native cattle have become nat- 
urally immune, and the disease is only L'atal 
to susceptible ir~lported cattle. This, of 
colwse, discourages the inlportation of prize 
stock; but with the knowledge we possess 
it ought to be possible, by good stabling 
and prevention of contact with tick-infected 
cattle, to keep the prize stock alive for a 
reasonable time. The question of the feasi- 
bility of immunizing the prize stock while 
calves in England might be consiciered. 

I n  regard to methods of conferring im- 
munity on susceptible cattle many have 
been tried, but none are absoll~tely free 
from risk. 

We may sum up in regard to redwater 
or Texas fever by saying that our lmowl- 
ecige of its causation and methods of pre- 
vention is much the same as it was ten 
years ago. The work done by Smith and 
Kilborne on this disease was of such a bril- 
liant nature, and was done so thoroughly, 
that little has been left for later workers 
to do. 

3. 	 Biliary li'ever of Ilorses, Mules and 
Donkeys. 

This is a disease of horses, mules and 
donkeys very siinilar to redwater in cattle, 
and is caused by a closely allied parasite, 
the l'iroplmma squi, discovered for the first 
time in South Africa by Bordet, Danysz 
and Theiler, anci named by Laveran, of 
Paris. 

I t  is similar to redwater, in that aniinals 
which have recovered from the disease re- 
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main a source of infection during the re- 
mainder of their lives to susceptible ani- 
mals. The native South African horse is, 
lilce the cattle, iinrnlme to the disease. It 
is also conveyed by a tick, which has been 
shown by 'I'heiler to be the 'red tick7 ( R l ~ i -
piccpl~alus svertsi) ,  the infection being 
taken in the nyinphal and transferred in 
the a6,ult stage. Theiler has also made the 
very important observation that if a horse 
is injected with blood froin a donlcey which 
has recovered from the disease, as a rule 
a rnild form of the disease is produced, so 
that this opens up a method of immunizing 
susceptible horses which may probably 
prove of practical value. Theiler has also 
made another carious discovery. This dis- 
ease of horses was found to greatly compli- 
cate certain iinrnlmixing experiments he 
was making against horse-sickness. Ire 
founci he was introducing the Piroplasma 
sgui at the same tirne he injected horse- 
sickness vinrs. But he founci out that as 
the virus of horse-sickness keeps its viru- 
lence for years, whilst the Piroplasma egui 
dies out i r ~  a short time, this danger could 
be avoided by keeping the horse-sickness 
senrm and virus for some time bePore using 
it. 

4. Mulig?~a?~Ldaur~clice oj' 1)ogs. 

This disease is most important to sports- 
men or to importers of valuable ciogs, as 
most of these are attacked sooner or later 
by this disease, and most of thein succurnb. 
I t  is also causeci by a species of I'iroplasma 
(I'iroplasma canis) ,  anci is spread by the 
dog tick (II~lcc?nzoph?jsalislcachii). 

Like redwater and biliary fever, the 
blood of ciogs which have recovered re-
mains infective. 

The story of the tick infection is a cari- 
ous one, and the credit of its discovery is 
due to Lolmsbl~ry. I t  is only in the adult 
stage that the tick is capable of producing 
the disease. I t  is, therefore, evident that 

the Piroplasma must remain latent in the 
egg, the larval anci nyinphal stages, and 
only attain activity in the adult stage. 

Accorciing to Theiler there exists a pe-
cl~liar phenomenon which may be macie 
use of to confer immunity. The blooci of 
a clog which has recovered from this ciis- 
ease and has been hyper-immunized is, as 
rnentioned above, capable of giving rise to 
the disease in a susceptible dog. Now, if 
serum be obtained froin this blooci anci a 
quantity acideci to a srnall amount of the 
blood, this infected blood loses its infect- 
ivity and no disease resl~lts. 

11. 	 DISEASES CAIJSED BY J'ARASITES BELONG-

ING TO T I I E  GENUS TRYPANOSOME. 

I. Naga?za o~ Tsetse-fly Disease. 
We now come to the second group of 

diseases. These are also cal~seci by blood 
parasites belonging to the same class of 
living things as the I'iroplasma, but which 
are free organisini;;, swimming in the fluid 
part of the blood, and not eontaineci in the 
red blooci corpusclrs, as are the others. 

The first of this group I wol~lci draw your 
attention to is that disease called nagana 
or the tsetse-fly disease. 

This fly rcnders thousands of square 
rniles of Africa ~minhabilable. No horsrs, 
cattle, nor dogs can ventarc, even for a clay, 
into the so-called 'fly coimtry. ' Now what 
was our knowledge of this disease ten years 
ago? At that time i t  was thought that the 
tsetse-fly lcilled animals by injecting a poi- 
son into them, in the saine \?ray as a snake 
ltills its prey. Nothing was linown as to 
the nature of this poison in 1894. In  1895, 
on accoi~nt of seriol~s losses among the na- 
tive cattle in Zulaland froin this plapne, 
the then governor of Natal and Zululand, 
Sir Walter TIely-TIatchinson, started the 
investigation of this disease. The result 
of this investigation y a s  the discovery that 
tsetse-fly ciisease was not caused by a simple 
poison c-lahorated by the fly, as formerly 
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believed, bat that the calrse of the disease 
was a minute blood parasite which gaineci 
entrance to the blood of the animals. This 
parasite is known by the name Trypano-
soma, which signifies a screw-like body. 

Ten years ago two species only haci at- 
tracted much attention-one living in the 
blood of healthy rats, ciiscovereci by Sur- 
geon-Major Lewis in India; and the other, 
a trypanosorne, found in the blood of horses 
and mules suffering from a disease known 
in Inclia as 'surra.' As the result of this 
invcstigation in Zululand, which lasteci two 
years, it was proved that this trypanosome 
was uncioubtedly the cause of the death of 
the horses and cattle stnrck by the fly, and 
that the tsetse-fly rnerely acteci as a carrier 
of this blood parasite. 

Here is a representation of the trypano- 
some of nagana on the screen. These try- 
panosomes consist of a single cell; are 
sinuolts, worm-like creatures, provicieci with 
a macronucleas anci micronucleus, a long 
terminal flagellum, and a narrow fin-like 
membrane continuous with the flagelhtm 
and running the whole length of the body. 
When alive they are extremely rapid in 
their movements, constantly dashing about, 
and lashing the red blood corpuscles into 
motion with their flagellum. They swirn 
eqltally well with either extremity in front. 
These organisms multiply in the blood by 
simple longitltdinal ciivision, anci often be- 
come so numerous as to nurnber several 
millions in every cirop of blood. They are 
sucked, along with the blood, into the stoin- 
ach of the fly, live anci multiply in the 
alimentary tract for several clays, and, 
when the fly has its next fped on an animal, 
take the opportunity of gaining access to 
the blood of the new host, and so set up 
the disease. 

Let me now throw on the screen a repre- 
sentation of the tsetse-fly (Glossina morsi- 

tans) which does all the mischief. Experi-

inents were made which showed that the fly 
could convey the parasite froin affecteci to 
healthy animals for at  least forty-eight 
hours. I t  is a carioas fact that arnong all 
the blooci-sucking flies the tsetse fly alone 
has this power, anci up to the present the 
cause of this has not been thoroltghly 
cleareci up. Lately, however, evicience has 
been brought forward to show that an 
enormous rn~tltiplication and development 
of the trypanosomes take place in the fly's 
intestine, a few trypanosornes mltltiplying 
to masses containing numberless parasites 
within twenty-'foltr hours. Now, if this 
rnmrltiplication only takes place in the in- 
testine of the tsetse-fly, anci not in the 
other kincis of biting flies, this woalci prob- 
ably account for the carioas connection 
between the tsetse-fly and the disease. This 
multiplication of the trypanosoines in the 
tsetse-fly was discovered by Gray and Tul- 
loch, two young army niedical officers, while 
working in Uganda on 'sleeping sickness' 
daring the present year.' 

Not only was it found that the tsetse-flies 
coulci convey the disease froin sick to 
healthy anirnals, bat i t  was also proved that 
the wilci tsetse-flies brought from the 'fly 
country? anci straightway placeci on healthy 
anirnals also gave rise to the ciisease. The 
question then arose as to where the tsetse- 
flies living in the 'fly country' came by the 
trypanosoines. There were no sick horses 
or cattle in the 'fly country.' Investigation 
brought to light the curious fact that rnost 
of the wild animals-the buffalo, the koo- 
doo, the wildebeeste-carried the trypano- 
soines in small numbers in their blood, and 
it was from thein that the fly obtained the 
parasite. The wild animals act as a reser- 
voir of the ciisease. The trypanosorne seems 
to live in the blood of the wild animals 
without cioing them any harm, just as the 
rat trypanosome lives in the blood of 
healthy rats; but when introduced into the 
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blood of such domestic animals as the horse, 
the dog or ox it gives rise to a rapidly fatal 
disease. The ciiscovel*y that the wilci ani- 
mals act as a reservoir of the disease ac- 
counted for the curious fact that tsetse-fly 
disease ciisappears frorn a tract of country 
as soon as the wild animals are killed off or 
driven away. 

In  1895 the living trypanosome nhich 
canses the tsetse-ily disease was sent to 
England in the blood of livinq dogs, in 
order that it might be htndied in the li:ng- 
lish laboratories. These trypanosomes have 
been kept alive ever since by passage from 
animal to animal, and have been sent all 
over Enrope and America, so that our 
ltno-cvledge of thir kind of blood parasite 
has rapidly grown. 

Koch, in a recent address, says that our 
knowledge of protozoal diseases is based on 
three great discoveries-that of the malarial 
parasite, hy Laveran; of the t'sroplasma 
b igeminun~ ,the cause of Texas fever or 
redwnter in cattle, by Smith; and, lastly, 
this discovery of a trypanosome in tsetse-fly 
disease. 

We may, therefore, I think, congratnlate 
onrselves on the growth of onr knowledge 
of this great stock disease dnring the last 
ten years. 

Since 1895 many other trypanosome dis- 
eases have been discovered in all parts of 
the world. The latest and most important 
of these is one which affects hnman beings, 
and' is known as 'sleeping sickness. ' This 
'sleeping sickness,' which occurs on the 
%Test Coast of Africa, particnlarly in the 
basin oU the Conqo, has within the last few 
years spread eastward into Uganda, has al- 
ready swept off some hnndreds of thonsands 
of victims, is spreading down the Nile, has 
spread all ronnd the shores o l  Lake Vic- 
toria, and is still spreading southward 
round Lakes Albert and Albert Edward. 
This disease is in d l  respects similar to the 

nagalla or tsetse-fly disease of South Africa, 
except that it is causeci by another species 
of trypanosorne and carriecl from the sick 
to the healthy by nicans of another species 
of tsetse-fly, vix., the Glossi~za palpalis. 

I now throw on the screen a map of 
Africa, shoning, as far as is lrnown up to 
the present, the varions fly districts, and 
yon will see from this map that it is not at 
all i~~rprobable that thir human tsetse-fly 
disease may spread sonth~vard throngh the 
vnrioil., fly districts to the Zanlbcsi, and 
may even pcmetnate as far  as the fly dis- 
tricth of the Transvaal and Z~xluland. 

I am sorry to say that, in spite of innn- 
nicrahle expcrirnents directed towards the 
cljscovery ol somc rr~ethod of vaccination or 
inoculation against these trypanosome dis- 
eases, nothing definite, 1xp to the present 
time, has been di5covered. At present 
there does not secm to he any likelihood 
that a senxm can be prepared which will 
]sender animal., immnne to the tsetse-fly 
disease. In  the same way it has also been 
fotlnd impossible, np to the present, to so 
modify the virlxlcnce of the trypanosome as 
to give rise to a modified, non-fatal form of 
the disease. Again, all attempts at discov- 
ering a medicine or drng which will have 
the power of killing off the parasites within 
the animal organism, without at  the same 
time killing the animal itself, have not as 
yet been snccessflxl, although somc drugs, 
such as arsenic and certain aniline clyes 
(Ehrlich), have a very marked effect in 
prolonging the life of the animttl. As this 
disease is fatal to almost every domestic 
animal it attacks, it seclns very improbable 
that there is much chance of cnltivaling an 
immune race of horses, doqs or cattle which 
will be able to withstand the action of the 
parasite. I t  is quite evident that if an 
;~cqnired immunity of this kind colxld be 
brought abont, such a race of immune ani- 
mals ~+ould  now be found; bnt, as a matter 
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of fact, there are no horscs, dogs or cattle 
in the 'fly country.' I n  other protozoal 
diseases, such as the Piroplasmala, this ac- 
qifired immixnity seems to corrle about fairly 
readily. 

l'o sum up, then, the increase in our 
knowledge of tsetse-fly disease during the 
last ten years, we may say that we have 
discovered the cause in the shape of the 
small blood parasite T , ! ; , l , ~ l . l l . , f i t ~ ~ ~ ~:we have 
forxnd that the reservoir of the disease exists 
in the wild animals, and that we can blot 
out this disease frorn any partic~xlar tract 
of country by the simple expedient of de- 
stroying or driving away the wild animals. 
We still have no tlleans of preventive in-
ocnlation or slxccessf ~ r l  medicinal treatment 
in this disease. 

2. Trypanosominsis of Catllc. 

This disease seen17 to be ~rridesprcad over 
all Sorxth Africa. I t  can not be said to be 
of mnch practical importance, as the cattle 
infected do not seem to be seriolxsly af'l'ected 
by it. I t  is callsed by a species of trypano- 
some remarkable for its large size, which 
r a s  discovered by Dr. l'heiler some years 
ago, and named 1'.theilcri. 

Dr. Theiler states that it is conveyed from 
animal to animal by the common horse-fly, 
IZippubosca mcfipes. 

This, then, is a short account of the 
trypanosome diseases which affect South 
Africa. 

Of late years the tsetse-fly diseasc has 
become of less practical importance to the 
'I'ransvaal, from which it has practically 
disappeared. This is due to the disappear- 
ance of the game, killed off by rinderpest; 
but with the preservation and restoration 
of the reserves with big game the disease 
is certain to reappear. Why the fly sho~xld 
disappear with the game is not known. 

D. BRUCE. 
(7'0 be conlinried.) 

IfrJROI'ZAN AiVD AME'IZICAN BGIENCE.  

ONE of the important accomplishments, 
dolxbtless, of the International Congress of 
Arts i~nd  Science held in connection with 
the exposition at St. Louis was, simply, the 
bringing to this conntry of a large number 
of learned men from other nations. Some 
of these men had visited America before, 
but many of thern crossed the Atlantic last 
aixtnmn for the first time and viewed 
Americans and American institutions with, 
as it were, a virgin sense. A number of 
those who made the trip have recorded their 
impressions in addresses or jonrnal-articles. 
Tt wonld be a worthy task, should these 
increase in number, to collect and to pub- 
lish them together, for aside from the grati- 
fication of the cnriosity of seeing onrselvcs 
as others see 1x3, it conld scarcely fail to be 
instrnctive for 11s to study the observations 
and comments of men of the high typc of 
those who werc invited to the congress. 

Of the foreign scientists who attended 
the St. Louis meeting and have given 
plxblic expression to their ideas of America, 
one of the most distinguished and discern- 
ing is the professor of anatomy in the 
University of Berlin. It was not Professor 
Waldeyer's first visit to America; fond of 
travel and widely-travelled as he is, it was 
not for a man such as he to have left so 
long America unvisited. Moreover, an 
omnivorous reader, Waldeyer is more or 
less familiar with American literatnre; he 
nnmbers, too, aniong his friends many 
American scientists and Iitcrary men; in- 
deed, many young biologists and anatomists 
from America have, in part at least, re-
ceived their training in his laboratory. By 
personal observation, by correspondence, 
by reading and by multiple contact with 
edncated Americans, Professor Waldeyer 
htls had, more than most foreigners, op- 
portunities for familiarizing himself with 
American science and American thonght. 


