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To His ExcELLENCY
THE HoN. SiIR WaLTER Hrery-HurcHinsow, K.C.M.G.,
GOVERNOR OF NATAL AND ZULULAND, &0., &o.

Your EXCELLENCY,—] have the honour to inform you that in accordance with
mstructions received from you, I left Pietermaritzburg on the 21st August, 1895, and
arrived at Ubombo, Zululand, on the 8th September, 1895, for the purpose of investigating
the Tsetse Fly Disease, or Nagana, as it occurs in Zululand.

I had the honour to submit to you a Preliminary Report, containing a statement
of the results of the investigation up to the beginning of December 1895, and I now
beg to forward a Further Report.

This Further Report contains:—

1.—A description of the Tsetse Fly, with experiments designed to show the
part this Fly takee in the causation of the disease.

2,—A description of the Hamatozoon or Blood Parasite, which is the cause of
the disease.

3.—The results of experiments having for their object proof of the connection
which exists between the Big Game and the spread of the disease.

4.—A description of the disease as it affect= domestic animals, with illustrative
ciases.

5.—Inoculation and feeding experiments to show the communicability of the
disease from affected to healthy animals.

6.—Treatment of the disease, prophylactic and curative.

I have the honour to be,
Sir,
Your most obedient Servant,

DAVID BRUCE,
Surgeon-Major A.ALS,

Ubombo,
Zululand,
29th May, 1896.
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Tsetse Fly Disease or Nagana.

s e el o e ————— -

1.—DEFINITION.

The Fly Disease or Nagana is a specific disease which occurs in the horse, mule,
donkey, ox, dog, cat and mmany other animals, and varies in duration from a few days or
weeks to many months, It is invariably fatal in the horse, donkey and dog, but a small
wercentage of cattle recover. It is characterised by fever, infiltration of coagulable lymph
into the subcutaneous tissue of the neck, abdomen or extremities, giving rise to swelling in
these regions, by a more or less rapid destruction of the red blood corpuscles, extreme
emaciation, often blindness, and the constant ocenrrence in the blood of an infusorial
parasite, ither identical with or closely resembling the I'rypanosoma Evansi found in Surra,
a dizease of India and Burmah. On post mortem examination the following changes are
noticed : deposition of a yellow jelly like material in the subcutaneous tissue, inter-muscular
layers, and under the serons covering of the heart: with purplish stuins or ecchymoses in
various regions, as on the inner aspect of the skin, the serous membrane covering the lungs,
and outer and inner smfaces of the heart; enlargement and softening of spleen and conges-
tion and fatty degeneration of the various organs.

2 —NOMENCLATURE.

This disease in Bouth Africa may generally be said to have been called the < Fly
Discase ” by European travellers and hunters, and Nagana by the natives and those white
settlers in Zululand who have come much in contact with the natives. The term “Fly
Disease " has of course been given on the supposition that the discase is caused by the bite
of the Tsetse Flv, and the term Nagana from the gymptoms presented by the animals
suffering from the disease, the word Nagana meaning in Zulu to be low or depressed in
spirite, I past times the disease was known by the name Injoko, and at the present in
some parts of the conntry, as in the valley of the Black Umfulosi, it i& called Munea, from
the sucked out appearance of the discased animals.

M. Scloss, a Belgian Engineer, who came from the Congo to the Sclati Railway in
180, recognised the disease as being the same as “la mouche " in the Congo State.

3.—DISTRIBUTION IN ZULULAXD.

For the purpose of future reference it would be well to give as fully as possible
in this Report the distribution of the diseaze in Zululand, and to this end I intend to address
the various Resident Magistrates in their several districts asking for information to enable
we to prepare a map showing the localities where the dizeage is endemie.

A map of this kind will be more useful than a mere list of places.

Broadly it may be stated that the disease is limited to certain tracte, the physical
conditions of which imply heat and moisture. These tracts in Zululand are iazitmu:ml7 in the
level coast plain which extends some 50 miles inland, and in the river valleys which enter or
debouch on this plain. From Ubombo, sitnated on the summit of one of the hills forming
the chain of the Lebombo Mountains, a gnud view 1z obtained of this level coast ]ﬂain,
stretching from the base of ihe mountains to the sea some 60 miles off. 1t looks as level as
a billiard table, and is covered as far as the eye can reach with a dense thorny scrub of
mimosa, which at this time of the year, and at this distance, ie olive-green in colour.
streaking the level expanse are numerous open paces or glades covered with grasses vivid
green in colour. This huge plain stretches as %ur as the eye can reach to the north and
kouth and merges in the blue of distance and of the sea to the eastward. A few miles to
the south, the River Mkusi can be seen winding across the plain, having just passed through
the Lebombo range i:r_rr a I]l‘.:l;-"[‘l cafion or poort, to fall into 8t. Lucia Lake, its course bﬂing
marked by the denser vegetation along its banks; and some dozen miles to the north,
auother river, the Pongola, runs out into the plain in the same mauner, to turn northward to
Delagoa Bay. The strip of country opposite, lying between the two rivers and extending
#ome 15 miles out, is “ Fly Country,” the home of Nagana and malaria, and uninbabited
cxcept by wild animals,
b
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4.—HISTORICAL ACCOUNT.

In a fuller report it may be interesting to trace the Listory of this discase as it has
occurred in Zululand C{ul'illg the last half century, How it has bhroken out in certain districts
in certain years where it was before unknown, or disappeared in others where in previous
vears it had existed. Suffice it to say in this Report that the diseaze has evidently
followed the laws of other infectious diseases, and spread some years to a areater
extent than in others, when conditions favourable to it existed. or breaking out in epidemics
and carrving off large mumbers of domestic animale, where before only stray eases had
occmired.  The evidence, moreover, roes to show that the disease hag existed in the lower
tracts of the country time out of date. and iz in no sense a new diseage,

5—ETIOLOGY.

The opinions of the Europeans settled in Zululand and of the natives themselves
are o r:c-nﬂ:[nting that little or no good will be gained by entering fully into their evidence.

Twa theories are held,

A.—That the discase is caused by the bite of the Tsetse Fly. This is the European theory,
and as evervone knows has been popularly prevalent ever since white men first
landed in South Africa.

B.—That the disease is caused by the presence of large game, the wild animals in some way
contaminating the grass or drinking water by their saliva or excretions, Tlis may
be called the native theory.

A—THE TBETEE FLY.

In this Report I think it well to begin with the consideration of the Fly itself, not
only on account of its historical value, but also because 1 shall try to show that the Tsetse
Fly plays a most important part in the propagation of the disease.

Be it at once stated that I have not the slightest bLelief in the notion popularly
prevalent up to the present that the fly causes the disease by the injection of a poison
elaborated by itself, after the manner of a leech, which injects a fluid to prevent the
coagnlation of the blood, or the snake for the purpose of gecuring its prev or for defence,
Lut that the Tsetse acts as a cavrier of a living virus, an infinitely small parasite, from one
aunimal to another, which entering into the blood stream of the animal bitten or pricked, there
propagates and so gives rise to the disease.

1--DESCRIPTION OF THE TSETSE FLY.

As the question often arises when a ﬂ:,.r hae been canght as to whether it is the
real Teetse or not, I think it may he found useful for the purposes of this Report if I
describe the fly, as known to me, somewhat fully, and give a few drawings of its appearance.

The Tsetse Fly, Glossina morsitans (Westwood), is about 11 mm. or seven-sixteenths
of an inch in length. The head is buff coloured, darker on the suumit, with two minute
dark brown spots on either side, and is distinet from the thorax; the eyes ave dark, the
thorax is gray with a slight tinge of green, streaked longitudinally with brown, and covered
with minute dark dots marking the site of short black hairse. The abdomen is pale
vellowish-white or buff' coloured, and consists of six ssgments, the ecentral four of which
have large oval shaped dark brown spots on either side of the middle line, giving the
appearance of a narrow longitudinal yellow medium line, crossed by transverse yellow
bands, of which four are well marked and one is indistinet. These yellow lines on the upper
gurface of the abdomen, the one down the centre, and the four crossing it. ave as clear cot and
distinct as if marked or drawn by a pen and ruler, The legs are buff coloured tonched with
vellow, and the tarsal hooks are bifid. The transparent wings are about 10 mm. long and
4 mm. broad and are smoky in colour. When the Tsetze 35 at vest the wings fold over one
another like the blades of a pair of scissors, and give the flv an elongated appearance
(Plate I. figs. 1 and 4).

The Tsetee Fly docs not lay eggs as do the majority of the Diptera, but extrudes
a yellow coloured larva nearly as large as the abdomen of the mother. This larva is
furnished with a black hood at one pole and two minute spikes at the other. It is annulated
and coneists of ten segments. Immediately on being born the larva creeps about with a
good deal of activity. evidently searching for some cover or hole in which to hide. Having
found a resting place it immediately begins to change colour, and after a few hours has
turned into a jet ll:llac];. hard pupa_or nympha (Plate I, figs. 2 and 3).

If these pupal cazes are placed in a perfectly dry place, as in a wooden box,
the perfect insect hatches out in about six weeks. From this it would appear that the
life history of this species of fly iz very simple, it only being necessary for the female
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ingect to deposit the larva on the surface of the soil or in the grass, when the larva creeps
into the nearest shelter. in a few hours becomes hard and black, and in five or gix weeks
hatches out into the fully developed Tretse Fly.

) It has often been surmised that this fly ie bred in buffalo dung, but from a econsider-
ation of the foregoing facts it is evident that nothing is wanted except any moderately dry
place. ) : } A
A representation of the Tectse Fly and ite larva is given on Plate L.

: Fig. 1 represents the fly in its natwal size, with wings folded over ecach other
seigsor-fashion.

Fig. 2 represents the larva immediately after extrusion, yellow, segmented, with
black hood and two minute spikes,

Fiz. 3 ghowe the same larva a fow honrs afterwards, when it has become Llack and
bhard. Both these figures ave also drawn natural size.

.. Figures 4, 5, 6 and 7 represent the fly magnified two diameters. in various

positions, and before and atter feeding.

Photographs reproduced in collotype will be found on Plate 11

It is astonishing with what rapidity the flics fill themselves ; in as small a space of time
as twenty or thirty seconds & fiy will become swollen out like a balloon with bright red blood.

On entering * Fly Country,” one is not left long in ignorance of the prescuce of
the Tsetse. The natives may be seen slapping their naked legs, the dogs bite round, and
the horses kick.  The Teetre, however, may be gaid to be somewhat local in ite distribution
in the Fly Country, being only met with now and then and in few numbers, until you enter
some glade or elear space in the thorns, when suddenly the slapping, biting, and kicking go
on with tenfold energy, and you can cateh 30 or 40 flies in a few minutes.

Tiie Tsetze has a direct flight, flopping. if 1 may use the term, suddenly on the
animal attacked. and is very pertinacious. It affects in horses the lege, especially in the
region of the fetlock, and on being detached from its position by the vigorous kick the Lorse
gives, will only rise a few inches and again eettle near the eame epot. After the initial
prick there is no iritation, and the ammal will stand quietly while the fly has its feed.

In man the burying of the proboscis in the skin is accompanied by a sharp prck.
which draws one’s attention fuddenly to the spot: but the pain is, as a rule. trivial and the
subsequent redness and initation very slight mdecd.—in fact, less than that caused by the
mogquito.,
But under some civemmstances the Tsctse may become almost unbearable. In
January, when camping in the Fly Country close to the River Mkusi, these flies were very
numerous, and in conjunction with the iutense heat—the thermometer often registering
100° F. to 106° F. in the ehade of a double tent—almost drove one mad. One can easily
imagine the effect of the constant worrying of these pests by day, followed by mosquitoes
at might, and minute ticks at all times, on any vervous eystem except the most stable.
The horses fared no better, and could often e seen trotting about trying to escape from
their tormentors, :

About gunset scemed a favomite feeding time, and then the poor ereatures wonld
be surrcunded by a perfect ¢loud of the flics, while gome hundreds of them would be
settled on them at the same moment. §

I have not noticed them biting during the night, but that excellent sportsman and
observer, Seclous, states that by moonlight in some places they bite just as furiously as in
the daytime.

The fly makee a loud buzzing sound when flying, but after ite feed and at rest it
emits a peculiar sharp shrill note, probably cauged by an action of the wings.

In horses, dogs, and cattle 1 have usnally failed to find anv ewelling or eymptoms
of irritation following the bite, bnt on eeveral occasions a well marked soft swelling under
the skin of the part bitten, as large ae a hazel nut, war obeerved, and this persisted for

some time.

The Teetse is not at all easy to catch with the hand, especially during the day, being
nimble and guick of movement, but at early morning or sunset they become more lethargic,
and are then more readily secured. When 1 wanted living spccimens for any purpose 1
provided myself with a butterfly net, with which it is easy enough to catch them unhurt.

The Tectse differs from the mosquito in that both sexes are blood-sucking flies.

It is said that the fly follows the large game, but I never found them in any
number iu places in which a few minutes before large herds of buffalo or wildebeeste had
been standing. Of course, the fly may have literally followed the game. One day, after
killing & wildebeeste, 1 certainly found a large number of Tsetse on the dead animal, and

again on a dead buffalo I counted as many ax 40 flier feeding on it at the same time
B2






2 —EXPERIMENTS WITH THE TSETSE FLY.
These experiments may be divided into five series ;—

{a.) I= the T=zerse Fly eapable of giving vise per s to any local or general disease in
snsceptible ammals :

(b.) Can the Tsetse Fly convey the disease from an affected animal to a healthy one ¥

(e.) How long does the Tsetse Fly vetain this infective power?

(d.) How long does the bload of an affeeted animal remain capable of giving rise to the
disease in a dried condition ¥

(e.) How long does the blood of an affected animal remain capalle of giving rise to the
disease if kept in a natural condition ?

(f.) Docs the Teetse Fly under natural conditions convey the disease from animal to animal ?

(#.) Is the Tsetse Fly capable of giving risc to the disease if taken out of the Fly Country
into & healthy locality ?

(a.b Is the Tsetse Fly capable of giving rise per se to any local or general disease in
susceptible animals ¥

This question must be answered experimentally to satisfy those who believe that
the Fly Disease is cansed by an injection of a poison elaborated by the Tsetee itself. As ]
hope to prove later on that this is not se, but that the disease is caused by a blood parusite
conveyed in some way from affected to healthy animals, a difficulty arises in the mode of
experimentation.  If the Teetse Flies are brought direct from the Fly Country and placed
on a eusceptible animal they may themselves convey the blood parasite and so give rise to
the disease. To get rid of this fallacy as far as possible 1 kept a certain number of flies in
eaptivity at Ubombo for some daye, in order that they might lose this infective power, if
they ever had it, and then fed the same flies on the same animal for some time. The flies
were kept in cages made with muslin sides to admit air, and o glass sliding door for light
and to observe them feeding, and =ometimes lived for several weeks uuder these circum-
rtances if given a meal once in two to four dayse. They were fed by presing one of the
mnslin gides of the cage against the skin of a suitable animal.

The following cases will sufficiently illustrate the manner and resultz of this
experiment.

Exp. 210. Dos, ENGLISH.

September 25th.—FPlaced five Teetse Flies on the abdomen of a small dog after
carctully shaving the part. The flies bit readily, and a emall drop of blood cozed out on
the surface of the dogs abdomen from each bite, The dog did not seem to be burt much
on being 'l'_n_umtI,J,n:n:i+ At no time was any swelling or irritation to be seen where the flies
had rettled. :

These flies were fed on the same dog every two days, until the 28th November,
without causing any local or general dizease, when the experiment was stopped, and the dog
was noted as being perfectly healthy three months afterwards,

But it may Le objected that the number of flies used was too emall, and that more
positive results might have been obtained by using a greater number. In fact it might be
argued that by using #o few flics merely a method of immunising the dog to the poison was
carried out. tct us see then the effect of larger numbers,

Exp. 242. DoG, POIXTER.

January 4th.—Fed thirty Teetse Flies on this dog.

January 14th.—Fed the same flies once a day since the 4th ou the same dog.
February 29th.—This dog has remained perfectly healthy up to the present date.

Exp. 232a. Do, NATIVE.

December 5th.—Fed fifty Tsetse Flies, which have been up here for some time,
on this dog.

December 19th.—Fed the same flies daily since the last date.
January 8th.—Dog in good health,

The above experiments then prove, 1 trust H-[Il-tiﬁfilﬂf:m'ii_‘u'. Th&! the Tsetse Fly is not
capable of giving rise per se to any local or general disease in susceptible animals.
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(£.) Can the Tsetee Fly convey the discase from an affected to a healthy animal ¥

That all blond-sucking flies are not capable of transferring the Fly Disease from
affected to healthy animals is, I think, shown by the fact that up here at Ubombo, where
we have several species of these pests, no single instance of the disease arising gpon-
tanconely has occurred, although healthy horses, cattle, and dogs have been constantly and
closely associated with those suffering from the disease. Why this should be =0 s at
present a mystery, and it is to be hoped that some point may be diccovered which will
throw light on the subject. There may be zome anatomical peculiarity in the Tsetse
which enables it to act as earrier, or there may be gome undiscovered faet in the life
history of the parasite associating it with this PEII"[‘iL:IliEII' epecies of fly.

One fact, however, must be borme in mind, and that is the enormously greater
nimnber of Teetse Flies in the Fly Country than any other species of blood-sncking flv met
with there. I have seen as many as 200 Tsetse Flics on a horse at the game time; and
when it is stated that I have often caught and put into a cage singly some 50 Tsetzes in
half an hour, some conception may be gained of the enormous number of Tsetse Flies which
may visit a horse during its scjourn for one day in the “Fly.”

The act of feeding is remarkably quick. From the moment of settling on the
animal until the fly is fully blown out with blood is often as little as 20 to 30 seconds.
But still this does not explain why none of the healthy animals up here on the top of the
Ubombo have become infected by their diseased neighbours, becauze we have many small
stinging flice—some species probably of Stomoxys—which cange drops of blood to exude
from the legs and ears of our animals. But this T can assert, and it 18 an important point,
that in no single case, as far as I am aware, has any case of the direase occurred up here
due to infection from the diseased to the healthy.

That the Tsetse Fly can act as a carrier of the parasite is, 1 think, shown by the
following experiments,

Exp. 228, Dog, NATIVE.

November 21st.—Fed eight flies on this dog immediately after they had fed for a
short time on a dog affected by Fly Disecase.

November 23rd, 25th, and 29th.—Repeated the above procedure.

December 5th.—Dog found by microscopical examination of his blood to Le
euflering from the disease.

Ezp. 222. Doa, POINTER.

November 12th.—To-day I placed eight flies for a ghort time on a dog affected by
the Fly Dizeage, and immediately thereafter on the above healthy dog. On the 13th and
14th ‘tﬂf.‘ experiment was repeated, and on the 20th the dog was found to be suffering from
the disease.

The following chart represents the onset of the fever.

Lxr 222 oG, PONTER,
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A word of explanation is necessary in regard to the foregoing chart.

The normal temperature of a dog may be said as a rule to range between
99° F. anl 102° F., although these limits may be somewhat exceeded without any departure
from health. In order to illustrate this I give the following chart, which shows the
temperature of a perfectly healthy dog taken per rectumn at about 8 am. and 3 pa.
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The chart illustrating Exp. 222 is thus seen to range between normal hmits for
five davs after the 14th November, the last date on which the dog was subjected to the bite
or stab of the flies. This is the period of inc¢ubation, when the parasites are too few in
uumbers to be demonstrated in the blood by mieroscopical examination, and before they
liave been able to exercise any deleterious influence on the system as shown by a rise of
temperature, loss of appetite, &e.  On the evening of the sixth day, however, the temperature
suddenly rises, and the hematozoa are found to be present in the blood.* The number of
ved blood corpuscles is taken in the usuul way by means of a Gower's hamacytometer,
counting the corpuscles in the dilnted bleod in 10 squares and Iml'l!'l'lpl}'ing by 10,000, the
white blood eorpuscles by counting their number in 250 squares and multiplying by 400,
and the hwmatozea in the same way and at the same time as the white blood corpuscles.
Should no hamatozoa be seen during the counting of the white blood corpuseles, then two
cover-glass preparations of undilated bliod are prepared and examined microscopically. If
the parasites are found in the cover-glass preparation and not in the hemacytometer, the
wnnk “present ” is used instead of a definite number.  Of course the hamatozoa are frequently
found to be present, although in too few numbers to be counted by the hemacytometer.

Up to the present then from these two series of experiments it is seen in the first
place that the fly per se does not give vise to any local or general discase, and this is further borne
out by other experiments in which I placed minced up flies under the skin of dogs without
any results, and secondly it proves that the fly can act readily as a carrier of the Fly Disease from
affected to healthy animale,

(¢.} How long does the Tsetee Fly retain this infective power?

Now as one of the main objects of this investigation is to establish the part, if any,
that the wild animals play in the dissemination of this disease, and as my working hypothesis
at present is that some species of animals living in the Fly Country barbour the Nagana
parasite in their blood, and that the Tsetse Fly carries the infection from affected to healthy
animals, much in the same way as the vaccinating needle carries the infection of vaceinia
from child to child, it will m‘idint]:r further this object, if it can be discovered how long the
Tsetse Fly retains its infective power. In passing through Fly Country of course it is
possible that a Tsetze Fly may be feeding on a wild animal one minute and the next have
transferred iteelf to the horse, ox, or dog; but if it can be proved to retain the power of
infection say for twenty-four hours, the fly’s power to do harm is evidently much widened.

The experiments made to elucidate this point were the following:—

Exp. 201. Doe, NATIVE.

April 6th.—Fed nine Tsetse Flies on this dog. These fliee had fed on an affected
animal twelve hours previously, This was daily repeated, care being taken to prevent any
other method of infection by keeping the dog chained up constantly at eome distance from
the other affected animals.

* The three Jowest spaces give the numhber of

red bloed corpuscles, white blood corpuscles, and
hsematozoa in a i e millimetre of blood. :
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The following chart showe the result :—
Exp 2o Dog, NaTrE.
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Exp. 232. DoG, NATIVE.

December Tth.—Fed twelve Tsetse Flies on this dog.  These flies had been fed on

an affected animal twenty-hours previously. This procedure was re eated. that 1= to say

the same flies were fod alternately on an affected animal and on this dog, every twenty-four

hours until the 14th Jannary, when the healthy animal was fond to be infected by the

diseasc. This experiment lasted thirty-eight days before it wax suceessful, &0 that it wonld

appear that although the Tsetse can retain its infective power for twenty-four hours. this
only exceptionally occurs

[ have also successfully tried an experiment, giving an interval ot forty-eight hours.

Exp. 517, Do, NaTive
Fed Tsetse Flies on this dog forty-eight hours after they had been fed on an animal
affected by Nazana, :

June 2Gth, 1896.—Dog healthy ; no hematozoa in blood.

.« 2Tth.—Fed twelve flies.
July 1st.—Fed ten flies,

Sth—Fed six flies.
po th—Fed six flies.
.» 13th.—Fed =ix flies.
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July 17th.—Fed ten flies,
» 23nl.—Fed ten flies.
w 27th—Fed ten flies.
w  28th—Daog off his feed. Hewmmatozoa present in blood.

() How long does the blood of an afferted animal remain eapable of giving rise to the
discase in a dried condition ? '

This point may be approached from another direction and eome control placed
on the results. Instead of using the proboscis of the Tsetse as the conveying instrument, let
ng use short pieces of thread dipped in blood containing the hematozoa, dried, and at
varving periods of time threuded,%y means of a needle, unﬁur the ekin of healthy dogs.

Exp. 303. Dog, NATIVE.

May 2nd.—Threaded under the skin of this dog a piece of cotton thread, which
had]heen dipped in blood containing hematozoa twelve hours previously and then dried
in the air.

12 following chart shows the resnlt :—
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Exp. 304. Dog, NATIVE.
Same procedure as in last experiment : —
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Fxp. 267. Dog, NATIVE.
February 28th.—Passed under the skin of this dog. by means of a needle. a short

]Jitl'(:l: uf cotton thread. which bhad been dipped in blood l'frt]luihing the haemntoenn
24 hours previously, dried in the air, and placed in a test=-tube to prescrve from dust,

The fi I!Im\-iug chart =hows the resulte—
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Exp. 268. DoG, NATIVE.
February 28th.—Same procedure followed as in last expernment.

Lae 268 Dog Marive.
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4
Exp. 282. Doc, NATIVE.
March 26th.—Same procedure as in last two experiments,

£xs £82 Los MaTne
i o

Dure2s 27128l + |2 (31415 (67 85 Jio|w sz mmslmelizlelie é:;iif{‘.g;% :

2|
o
2
&

li..um;z..== = t I 4
- E i {
107" | |
106"
105°

" Qa
g1
LXPERINANT | STOPPED.

-
2
&
et
il

—
l-:...::‘_‘
f.._____q

=

Lt
-
3
i,
[ - -
"-.-_|:H
B
el
-
E:_":a-m
—
-
—
o

z2ReE
ol o] a
ﬂﬁﬂﬁﬁ.
L
-

% [
ol ol o
£D

P

THREAD e
Assent

Aas?

AssT

m:r

m r

4{55 r

AssT
AT

e
.

. Exp. 283,

March 27th.—Passed under the skin of this dog a short piece of cotton thread.
which had been dipped in blood containing haematozon 48 hours previously and then dried.

April 28th.—Dog healthy. No hematozoa in blood.

Experiment stopped.

Exp. 286.

Same procedure followed as in the last experiment.
March 27th.—Thread passed under skin.
April 28th.—Dog healthy, No hematozoa in blood.

Experiment stopped.

These experiments would go to show that the blood of animals affected by Fly
Discage retaius its capability of trausmitting the disease in a diied condition for 24 hours,
but that this is exceptional, and that at the end of 48 hours the blood is inert.

But as the proboscis of the Tretse may retain blood in a moist condition, it will be
interesting to show how long the blood itself, taken aseptically and preserved by suitable
seans from putrefaction, will retain this infective power.

te.) How long does the Bood of an affected animal remain capable of giving rige to the
direase if kept in its naturally moiet condition ?

Exp. 272, Doc, NATIVE.

March 7th—To-day I inoculated this dog with 1 cem. of Dlood taken exaetly
24 hwours previously from a donkey suffering from Nagana,
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The fullowing chart shows the result :—
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Exp. 273. Doc, NATIVE.

March 8th.—To-day I inoculated this dog with 2 c.cm. of the same blood used in
the kst experiment, but now 48 hours gince ite removal from the aflected animal.

March 19th.—H m::]ﬁfﬁmﬂpﬁﬁ.ﬂnf i blood.

Exp. 288. Doa, NATIVE.

March 30th.—Inoenlated with blood 72 hours old.
April Tth.—Haematozoa present in blood.

Exp. 289. DoG, NATIVE.

March 30th.—Inoeulated with blood 72 hours old.
ﬁprﬂ Tth.—Hematozoa present in blood,

Exp. 293. DoG, NATIVE.

April 12th.—Inoculated with blood 96 hours old.
April 22nd.—Hwematozoa absent from blood.
April ﬂﬁrd,—ﬂﬂg killed by accident.

Exp. 294. DoG, NaTIVE,

April 12th.—Inoculated with blood 96 hours old.
May 2nd.—Hwematozoa present in blood.

Exp. 306. Doc, NATIVE.
May 9th.—Inoculated with blood 7 days old.
May 25th.—Hematozoa abzent from blood.

Dog escaped and was shot by some person unknown.

Exp. 307. Dos, ExcLisn. TOINTER.
May 9th.—Injected 5 c.em. blood 7 days old.
May 22nd.—Hiematozoea absent from blood of dog.
May 29th.—Hwematozoa absgent from blood of dog.
o These experiments point to the fact that the blood of animals suffering from Fly
Dieeaze can retain ite infective power for 4 days but not for 7.
c2
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(1) Does the Teetse Fly under natural conditions convey the disease from animal to
animal ?

Having scen that the Tsetse Fly cannot of itsclf give rise to disease ; that. on the
vibicr hand, it ean readily act as a carrier, and that it i= able to retain its infective power for
at least 24 hours, let us now consider whether in a state of nature it really does convey the
disease, '

When T first came to the Ubombo I thought it most probable that the ordinary
mode of infection of the Fly Disease would be by feeding ou the herbage or drinking the
water of stagnant pools in the Flv Country. This secms to be the opinion held in India
I -_r_f.'lnﬁng the 1‘fif¥lfJg}' of the ﬂluﬂﬂi}' related disease Surra.

D, Lingard® states that the causes of this disease in animals are:—

(2.} Drinking water concentrated by evaporation and contaminated with the infusorian
towards the end of the hot season.

) Eating soiled herbage obtained from localities liable to inundation.

te.) Ingestion with corn soiled with excrement of rats and bandicoots affected with the
hamatozoon.

td.) In hounds by eating carrion or the sciled blood of animals hunted; in other dogs by
destroving affacted rats and bandicoots.

From this it 1= seen that drinking water and food are given the first places as
vimses of infection.

In Zululand also some of the most experienced residents are of this opinion, and
consider they can pass with impunity through Fly Country, if only they prevent their
animals eating or drinking while there.

I therefore tried the experiment of taking susceptible animalg into the Fly Country
for o few hours, there permitting them to be bitten freely by the fly, but not allowing them
o eat or drink until their retwrn to the top of the hill.  For this purpose I used five per-
fectly healthy horses, and the following five eases will show that under the stated conditions
animals become readily affected by the disease.

It may be mentioned here that the horses were prevented from even snatching a
mouthiful of grass by having a stont nose-bag of network fitted over their bits. A nose-bag
containing a feed of crushed mealies was also taken in order to give them a feed when
oft-saddled for the purpose of catching flies.

Exp. 205, Horse.—In good condition.

On the 19th, 24th and 29th September this horse was taken by me into the “Fly,”
and remained there on each oceasion from about 10 am. to 4 p.m.

During: this time the horse wag not allowed to graze, and it was noted that a
number of Teetse Flies settled on him during the day.

On the 4th October this horge was geen to be looking out of sorts, his hair was
#taring, and a glight watery discharge ran from the eves and nose. His temperature had
risen considerably on the previcus evening, and still remaived high. On miscroscopical
examnination of his blood he was found to be sullering from the Fly Diesase.

* Bummary of Forther Report on Surra, p. 7, by A. Lingard. M B, C.M.. Bombay, 1894.
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The tellowing chart shows the onset of the fever.
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Exp. 2054. Horsg.—In good condition.

This horse was also taken into the Fly Conutry on the same daye and under the
wame conditions as Exp. 205, that is to say he spent three days from about 10 aum, until
4 p.m. in the Fly Country, and was nr-f_u'l]m'-'c-r'[ to graze or drink.

In thie case the dizease manifested itsell on the 9th November, although he was
noticed to have lost condition as early as the 22nd October. And it is probable that he
contracted the disease earlier than this date, but on aceount of the savageness of the animal.
who bad to be east when a specimen of his blood was required, these examinations were
undertaken rather hesitatingly, until it was found that a twitch brought him to submission.

The following chart, which has been curtailed for economy of space, shows the
vonrse of the temperature. It is prolable that the discase began on or about the 21st
October, but no examination of his blood took place until the 10th November. The chart
i« not continued after this date, as the Lorse was at onee put on large doses of arsenic.
which. as will afterwarde be geen, modifics the temperature curve and course of the disease.

Lxp 2054, Horse.
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they afford a strong presumptive proof that the diseage is carried to them by the Teetse Fly.

This last geries of experiments, however, proves less than at first sight 1t might be
ﬁu]JI...ﬁul, i u!f[_'l.‘ proves that 51IM'L~|r¢ih]ﬁ amimals ¢annot llh' taken into the il\ {'uunu'_!.',,
EVEen Ei]'thﬂ'u;.','h T|III.‘"'|-" are not allowed to eat or drink the ' A {lﬂxa not als: i]JLIL]'\ prove
that the discase is carried to them by the Tsetse Fly. There may be other ways of taking
the disease, for example by inhalation. The disease called Ague or Malarial Fever in man is
of all diseases probably the one most nearly related to the Fly Disease in animals. They
are both caueed by blood parasites he]m:ﬂmg to the Protozoa, and they are both found
under similar physical eonditions. In the case of the much studied and familiar Malarial
Feéver none have up to the presc it had the o nl1't‘.1gL to azsert that man "-\-I'lI]d L innnune ]n
merely taking eare what to eat or drink while in a walarions district, orin llllul words only
to cat mulu.d food and drink Loiled water while there. On the contrary it iz asserted by
the latest authorities that merely breathing the air of malarions districts is sufficient to set
up the discage ; in other words, that the palnslfe can obtain entrance to the svstem from the
air. This is a hard thing to understand, and in order to make it possible the parasite of the
Fly Disease must be able to exist in some other form than that in which it is found in the
blood. The supposition would be that it forms a resting stuge or & ore form in which it
can exigt ag a dry impalpable dust. For my part I have munh difficulty in believing that
animale are infected as a rule with Fly Diseage by inhaling the materies mordi, and until 1
find animals still snsceptible to the discase which are protected in some wuy or other both
from feeding and the fly, I shall continue to be seeptical.

On account then of the lack of absolute proof furnished by the last experiments, I
set myself on the 22nd November to try to infect susceptible animals with the disease by
having them Litten by flies brought up daily from the low country and straightway
placed on the animals.

() Is the Teetse Fly capable of giving rise 10 the disease if taken ont of the
Flv Country into a hinlﬂn locality ¥

The method ut" cartying ou' this experiment was to go down to the Fly Country
in the early morning, catch the fliss, return to the top of ﬂ:: Tibombe and stl.u-'-*l.lt“m

place them on the animal under experiment.

The greatest care was taken that the flies were canght on a perfectly healthy
apimal, as to have allowed them to puncture one already affected Ly the disecase wonld

naturally vitiate the experiment.

The time which elapsed between catching the flies and placing them on the animal
ander experiment varied from four 1o seven howrs,

The following experiments give the dates, the number of flies used, and the result:—

Exp. 225. Honse. —In good condition.

November 22ud.—Brought up ten Teetse Flies from the low country and placed
them on this horse.

November 28th.—Ten fresh flies.
% A0th.—Nine fresh flies. ]
December 1st.—Five fresh flies,
2nd.—Thirteen frezh flies.
4th.—Twenty fresh flies.

e Gth.—Seven frosh flies,
o Bth.—Thirty fresh flies.

ven fresh flies,

-
r

o 14th.—TFourteen fresh flies.

1ith.—To-day this horse is seen to be out of sorts, his temaeratore hee
rieen and Lis 1 ]-vnl eontains the hematozoa of ¥ Iy Discase,
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Exp. 224. Horse,

This horze was taken into the Fly Country on eeveral occagioms (marked Ly the
crosses on the next temperature chart) and under the same conditions as the last two
eXperinents,

The following chart represents the onset of the discase.
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The three last ex

eriments were made towards the end

of the dry season, no rain
had fallen for several muutphs. the herbage in the Fly Country was burnt as dry as tinder,
and there were no stagnant pools of water. It is difficult to imagine horses taking the
digease nntler these circumstances, even althongh they had been allowed to feed.

The next cases occurréd during the rainy geason, when the low conntry is covered
with green herl age, and numercus pools of water are found seattered throughout,

Exp. 264. Horsk

This horse was taken into the Fly Country on two occasions, and was not allowed
to feed or drink while there.

The following chart shows the onset of the disease.
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The following chart represents the onsct of the discase.
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Exp. 236. Do, PorsTER—In good condition.

December 16th.—Brought up eighreen Tsetse Flies from the low country and placed
them on this dog.

December 18th—Twenty fresh flies,
22nd.—Twenty fresh flies.
= 24th.—Twenty fresh flies.

,. 25th.—Thirty fresh flies,

Jamuary  3rd.—To-day the blood of this dog coutaing the heematozoa of Fly
Discuse.

The following chart represcuts the onset of the diseaze :(—
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As these experiments bave had a successful result, T now congider it proved that
the Tsctse Fly does commonly, in a state of nature, convey the diseage from uuimalltu
amimatd, and that on the other hand there iz no proof that the :fri::liing of water or the eating
of =oiled herbage plays any s#ile in the process,
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3. THE H.EMATOZ00N OR BLOOD PARASITE OF THE = FLY DISEASE.

We have scen from previons experiments that there iz a smething in the blood of
animals affected by this disease which is capalile of conveying the disease to healthy animals

At this puint then I think it will be convenient to give a definite deseription of the
parasite discovered by me in 1894 in the blood of animals affected by Nagana, aud to bring
forward my reasons for considering it to be the proximate exeiting canse of the disease.
For the pregsent T =hall eall it the Hematozoon or Blood Parasite of Fly Disease, although
on further knowledge it may be found to be identical with the hematozoon of Surra,
which is ealled Trypanosoma Evansi, or at least a specics belonging to that genus
For the purpose of having this ruiut of identity settled I have sent specimens of blood
containing tlhe parasite from the horse, donkey, ox and dog to D, Lingard, Bacteriologist to
tine Indian Governmuent, who has been investignting Surea since 1590, | have received one
communication from Dr. Lingard, who doubtz the identity of the two diseases, sinece the
Indian discase does not affect cattle,® whereas here in Zululand Nagana, according to common
experience, ig almost invariably fatal in these animals.

Since then, however, Dr. Lingard writes that he las carefully examined
micioscopically the specimens sent, and has eome to the conclusion that there 1z absolutely
no difference between the Indian and South African haematozoa. In regard to the state-
ment in his Report that, as far as he had been able to ascertain, Surra was not fatal to
bovines in India, he savs that during December, 15895, hie has seen deaths in cattle from the
disease in the Punjaub during cold weather, and he thinks fhat the fact of the weather
having been cold may have had a great deal to do with this result.

As the hematozoon i= identical in form in the two diseases, and as the symptoms
of the dizsease are alzo very similar, we may consider that the widely gpread Swra of India
and the Fly Disease of Africa are either one and the same, or so very closely allied as to be
practically the same. One difference strikes me as carious, and that is the mode of infection.
In Africa the Tsetse Fly has always been popularly eredited with playing a notable #ile in
this, and the results of my experiments would go far to show that 1t is not necessary to
assume any other mode of infection. In India on the other hand an insect go-between
is seldom hinted at, and a first place is given to an infection by the eating of soiled
herbage, or the drinking of contaminated water. :

This heematozoon (Trypanosoma Evansi) is one of the most curious of all the known
digease producing parasites. It was first discovered, I believe, by the late Surgeon-Major
Timothy Lewis, F.R.S.. a most accurate and patient observer, in the carly part of 1877, in
the blood of apparently healthy rats in Caleatta, Bombay and Simla. In 1880 they were
discovered in the blood of horses suffering from Surra L.v Dr. Griffith Evans, the chief of
the veterinary department in Madras, and named after him by Lewis. In 1881 Wittich_
described similar ovganisms in the blood of hamsters in Germany, and in the same year a
like observation was made by Robert Koch. Both Wittich and Koch suggest that the
parasites found by them in the blood of hamsters are in all probalility identical with those
found by Lewis in India.

Crookshank, to whom epecimens of Surra blood had been sent, found that 25 por
cent. of rats taken from the London sesgers contained an identical organism.  Dr. Lingard has
proved that the blood of the rat containing these hmmuatozoa is capable of giviug rise to
Surra in horses. Here then we bave an organism which can live for an indefimte time
in the blood of certain animale without disturbance to health, but on being transferred to
certain other species at once sets up a severe and in gome an im'm-iahls' fatal disease.

That this parasite is the true cause of Fly Disease is rendered almost certain from
the following considerations :—

1. It is found in the blood of every animal suffering from this discase, and is alsent
from the blood of all healthy horses, cattle or dogs.

} 2. The onset of the disease is marked by a rise in temperature, and this corresponds
with the first appearance of the hematozoa in the blood.

3. As the disease progresses, pari passn with the destruction of the red blood
corpuscles the parasites tend to become more numerous, sometimes reaching the enormous
wumber of 5, 10, or 15 millions in every drop of blood.

: 4. The transference of the smallest quantity of blood from an affected to a healthy
:am:r:al scts up the disease in the latter, as I have shown above; even the very small quantity
of blood conveyed by the probosces of a few Tsetse Flies iz sufficient to carry the disease
frow auimal to animal,

As it is evident that the discovery of the hematozoon in the blood of an affected

* This statement by Lingard iz however contradicted by his own published reporie and also Ly thosz of
others, a5, for instance, Evans,

{E]
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animal 18 the surest way of arriving at a correct dingnosis of the dizease, | ghall deseribe
Iriefly the method of examining the blood. To obtain a specimen of blood from horses,
cattle or dogs for microscopical examination, it is most convenient to take it from the outer
snrface of the ear. The ear is first carefully shaved, and then Hnn-un;:lﬂlr cleaned and dried.
By pricking a small vein with the point of a sharp sealpel a drop of blood wells up. 1t is
st to remove the first drop, as it way contain a quantity of @5riz in the shape of epithelial
=citles or other foreign matter.  The second drop is now touched by a thin lip of glass or
coverglass, and this iz placed face downwards on a glass slide.  The blood of conrze flows
out into a very thin layer between the two glasses, and this may at onee be examined under
% MiCToscope.

Ae this epecimen ig unstained, and as the hamatozoon iz a transparent body. it will
of conrse be necessary to examine the preparation with as small a diaphragm as will allow
sufficient light to pass through.

On looking at such a specimen by a microscopical power, say of 500 diameters, the
red blood corpuscles are seen as small faintly vellow dizes, and among them and causing
much commotion among them ean be seen transparent elongated bodies in active move-
ment, wriggling about like tiny eels and ewimming from corpuscle to corpuscle, which they
#eem to seize upon and worrr. They appear to be about a guarter of the diameter of a
red blood eorpuscle in thickness, and two, three or more times the diameter of a corpuscle
in length. They are pointed or somewhat blunt at one end, and the other extremity is secn
to be prolonged into a very fine lash, which is in constant whip-like motion. Running along
tie evlindrical body between the two extremities can be seen a transparent delicate
l.ngitudinal membrane or fin, which is also constantly in wave-like motion,

The haamatozoa vary among themselves a good deal in size and shape, and seem
to take on slightly diffcrent forms in_ different epecies of animals. But as a written
description of such things is tedions, and after all gives very little information, I refer the
reader of this Report to the various figures given on the accompanying plate (Plate I11)
{o illustrate the parasite as it appears in the dog, horse, &c..

These parasites evidently belong to a very low form of animal life, namely the
infusoria, and simply consist of a small mass of vacuolated protoplasm swrounded by o
limiting membrane, and without any differentiation of structure, except in so far as the
membrane is prolonged to form the longitudinal fin and flagellum. Reproduetion i& by
simple division.

We have seen by the thread experiment that the haamatozoa retained their vitality
only on one occasion for 24 hours in a dried condjtion, and for less than 7 days in a noist
comdition, and that after this they were no longer capable of giving rize to the disease,
"T'his proves that under these conditions there had been no spore or resting-stage formation.

A much easier method, however, of demonstrating the presence of the hamatozoon
in the blood of aniwals affected by the Fly Disease 18 by means of stained prepavations of
Llood.

A drop of Dlood iz placed in the centre of a coverglass, another coverglass is
placed on it, and the two gently squeezed together in order to spread the blood out into as
thin a layer as possible. The two coverglasses are now slid apart, and the film of blood
remaining on each is allowed to drv. The blood is then ﬁxec‘ on the glass by holding it
for a few seconds over the open mouth of a bottle containing a few crystals of osmic acid.
After washing the preparation in water it is stained for a few seconds in an aniline stain
such ag carbolie fuchsin, again washed. allowed to dry, and finally mounted in Canada
Lalsam. As the hamatozoa are now stained o bright red among the more faintly stained
blood corpuscles and are now motionless, they can be more easily seen and maore
thoroughly examined.

The fate of the Hamatozoa when ingested by the Tsetse Fly :—

A privri one would think timt the hematozoa on being taken into the stomach of
the Tsetse Fly would soon perish on account of the processes of digestion which one
imagines going on. It will therefore be interesting and bear directly on the subject if we
trace the history of the hematozoon after it has been removed from the blood vessels of an
afferted animal and swallowed by the Tsetse Fly. [ therefore caused the flies to feed on an
animal euffering from Nagana, whose Dblood contained jumerous hamatozoa, and af
hionrly intervals subjected the proboscis, the contents of the stomach and the contents of
the lower end of the intestine to microscopical examination,

Before giving the result of this examivation I may in a few words describe, without
any pretence to minuteness, the anatomy of the Fly. The sharp needle-like process which
is seen directed forward from the head of the living Fly is composed of several picces: it
<an readily be divided iuto three parts, the two processes called palpi and the proboseis.
While feeding the Fly e:ill keeps the two palpi divected forward, and depresses at a right
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angle to them the proboseis, by which it pierces the gkin and sucks up the blood. The
proboscis is funne-.ll of several pieces. some acting and locking like wwrow kuife Llades,
others acting as a tube to contan the blood.

On placing the probosciz under the microscope this tube can be veadily seen Iving
alongside the knives, and lined with large epithelial cells, some of which ave developed inta
hair-like proceszes or cilia. by the movement of which 1 presume the blood is conveved to
the mﬂupimgns of the Flv. At the base of the proboscis is a relatively large brown or
}‘E]JU"I.'L‘ coloured glli!ui.. from which a clear fluid can be [‘K}IH‘UFSL"I.L which, on ]*.1_-in:__; dried,
deposits very beautiful fern-like crystals. This is probably the fluid which the Flv injects
into ite victim and which sets up the well-known frvitation and swelling.

From the mouth a straight thin tube or ezophagus leads to the stomach, which, of
course, is situated in the abdominal part of the insect. The stomach when dilated with
blood is about the size of a buck shot, and brizht red in eolour.  The blood inside 1= alwavas
coagrulated into a firm red-currant jeliy-like mass, and does not change its colony nntil it
reaches the intestine. The intestine is a blackish coloured tube, which passes from the
| stomach to the vent. It does not contain many blood corpuscles, but merely minute round
shining crystalline bodies, the product of the d.isiut'ng:':lt{nu of the red blood corpuseles,

Thie description of the anatomy of the Tsetse is only meant to deseribe broadly its
pronounced features. The proboscis itself 1s a most complicated piece of apparatus, and
wounld require a paper as long as this Report to describe it fully,

The yesnlt of my examination up to the present of the Tsetse Fly is briefly this .—

Immediately after fecding, the tube of the proboseis can be seen to be crammed
full of red blood corpuscles, among which the haematozoa can be seen actively wriggling.
Up to 46 hours after feeding I have seen living hematozoa and red hlumi corpuscles
in the proboscis. After 118 hours the haematozoa are still very numercus and vigorounsly
active 1n what remains of the blood in the stomach. After 140 hours the etomach is empty.
After 25 and 70 hours I have seen many motionless hematozoa in the faces, but I have
never seen at any time any appearance of life in the haematozon in the feces or contents
of the lower part of the intestine, The parasites appeared, however, unchanged v form,
and I intend making some injection experiments with the feeces to find out if these motionless
hamatozoa have any vitality left in them.

B.—RELATION OF BIG GAME TO THE FLY DISEASE.

As we lhave found that the Tsetze Fly in a state of nature does act as a carvier of
the harmatozoon of Fly Discase, it is evident that it must proewre the parasite somewhere,
and what more natural than that it should procure it from the blood of warm blooded
animals living in the Fly Country ?

It iz not necessary to suppose that in these animals Nagana is a fatal disease, but
only that the big game harbour the parasite which causes the disease for a longer or shorter
time with little or no disturbance to health., We have seen, as in the ease of the heifer
mentioned on page 33, that cattle may have the immﬁite in their blood for at least 18
monthe without causing death, and it s possible that some of the big game die of this
disease. When in the Fly Country quite lately T chanced on a dead wildebeeste surrounded
by vultures. The skin of this animal was quite intact and showed no signs of its having
come to a violent death. It was somewhat emaciated and had the appearance of an animal
dead of Nagana. 1 did not inject any Llood from it intom susee ptible animal, as it was= in o
state of decomposition.

According to Lingard two species of rat (Mus decumanus and Mus rufescens) i
India harbour the Surra parasite often in large numbers without appearing to produce any
noticeable eymptoms in the great muju'?-‘rly of them, althongh some few rats appear to
succumb to the disease. Lingard examined 1,107 rats for the hematozoon and found it
presont in 421, absent 680,

He also made experiments on animals with the haematozoon of the rat, and as this
has an important bearing on the subject of the relation of big game to the Fly Disease. ]
shall give ]his account in his own words. Dr. Lingard states (page 4, Summary of Further
Report on Surra, 18M) :—

“ Proof was wanting that thiz haematozoon was 1:.|'|.|1.'1.1rhl' of producing Surra, "F-'!I.I?I'I bleml containing

“ the organism was subcutaneously injected iuto hiorses and some other spities of animals, As emly as

“ November, 1880, I commeuced a series of experiments for the purpose of deciding the above guestion, and

“ albtained positive results, but found that the periods of incubation were more prolonged than in Horse-Surra,

“ in one case being as much as 63 days.  Notwithstanding this, the virulence of the disease when once develaped

“ was intense, as shown by the short pericd during which the animal survived after tie appearance of the
“ bematozeon in the Llood ; this being in three tases only 2 to 5 days. .
Da
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¥ Of twelve Lorses inoeulated with soiled rat’s blood, four animals contracted Suvia, o 333 per cent.
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A4 lthough the Iatent peviod of Hat-Surra was so prolongzed in the first instance when inoculated from
* ynit 1o horse (wverage 4007 days), it immediately returned o the uormal period (average 7 to 8 days) when a
# wecomd horse was moenlated with the Dlood of the first affected.  The Iatent period however Iecomes still more
“yednced (5 days) when a thicd animal is inoculated with the blood of the second.

% Horzes unsnecessfully inoculated and re-inoculated salientanecnsly with the Rat Haematozoon, when
o bsequently inoenlated with Horse-Sures blood, show wo peotection from the former, Lot acquire the disease
*afrer an ipcubation period of G to 10 days,

# Apimals other than horses which contracted the disease were : Bovines, monkevs and field rats;
“ wiiile the rabbit, guinea pig, fowl, cat, dog and donkey proved refractory to the Bat Hematozoon.  But all
" the above animals, with the exception of the fowl, were very susceptible to the Eat Heemntozoon when it had
* first been passed through the horse™

From this we may be justified in believing that-some of the wild animals in South
Africa may harbour the Nagana parasite and paes it on to the domestic animals.

“In regard to this relation of big game to the Fly Disease, there can be no guestion
as to the very widely spread opinion which exists regarding the wild animals as in some
way or other responsible for its propagation, and in this connection the buffalo, wildebeeste,
quagga, waterbuck, and koodoo are usually named. Europeans and natives in all parts of
the country are found who state most emphatically that where there is no game there
i= no Nagana, and example after example could be cited of the statement that the game
having been driven out, the dizease disappeared, and on the reappearance of the game
that the cattle again became sickly. Those who hold the Tsetge Fly theory explain this
by affirming that where the big game is there aleo is the Fly. Others, as mentioned
above, are of opinion that the game contaminate the grase and drnking water and so
infect the cattle,

That the presence of the wild animals in the vicinity of horses and oxen is not the
only factor in the problem is shown by the fact that in the old days when the big game was
unmeroug and roamed over the whole conntry, hunters and travellers never complained of
the Fly nntl they encountered the diseaze in low lving tracts of country or along the large
river valleys; and at the present day it is stated, on the authority of Mr. L. Peringuey, that
in the Hermansdorp District of Cn;m Colony, where herde of buffalo are still found, the Fly
Discase is unknown, nor has the Tsetse Fly itself been ascertained to oecur there. Now
that we know the disease to be caused by a blood parasite, and that the digease ecan be
carried by the Tsetse from affected to healthy animals, we can gec how guch theories may
have gsome foundation in fact.

At first T thought that by a careful microscopical examination of the blood of the
big game some light could be thrown on the subject, and to this end I submitted the blood
of buflulo, wildebeeste, koodoo, impala, bush buck, reed buck, and the smaller varieties
ehot in the heart of the Fly Country to a lengthened microscopical examination, but with
no result.

Thinking, however, that the parmesite might exizt in too emall numbers, as we have
seen is frequently the case in cattle, to be readily discovered by direct examination, I next
instituted a series of experiments by injecting a moderately large quantity of blood taken
immediately after death into dogs, as 1t has been proved by experiment that in cases in
which the parasite could not be demonstrated by the microscope, an inoculation experiment
of this kind readily discovered them.

Of course it was necessary that the dogs used for experiment ghould be kept at the
top of the Ubombo, as the results would have been useless if they had been exposed to
infection in auy other way than by the injection of the blood.

This meant a delay of reveral hours between the proewing of the blood and the
injection of it into the dog. as the wild animal might be shot five or ten miles from the foot
of the hille and the Ubombo itself is gome 2,000 fect high.

Again, it would evidently facilitate matters if the blood could be kept liquid, as the
Llood coagulum might entangle iu itself all the parasites contained in the blood.

I therefore made a preliminary experiment to find out if blood kept liquid by some
enitable means and kept in a bottle at the temperature of the air for several hours would
#till retain ite infective power.

The fﬁ]lﬂi‘i‘ing experiment shows that this is so,






Exp. 234. Dog, NATIVE.

December 16.—Removed 10 c.em. of blood from a dog suffering from Nagana.
mixed it with a twentieth of its bull of a -5 per cent. citrate of potash solution, and kep:
the blood in a bottle at the tt-lnj]-um'ttn'u- of the air (80° F.) for 7 hours. The blood was
now injected into the above healthy native dog.

December 21, —To-day the Llood of thiz dog was found to contain the hamateze:
of Fly Dizease, and he died of the disease 12 dave l.nteh

It was evident then that we might expect snccessful results by injecting blood
procured in the Fly Conntry and kept liquid by the above mentioned means into native
dogs kept on the top of the Ubombao.

The following experiments werc carried out in this manner :—
Exp. 227. DoG, KATIVE.

November 22nd.—Injected 20 c.em. blood from wildebeeste. Shot 11 sm.
Blood coagulated. Injected liquid part 3 p.mn.

February 23rd.—Dog healthy.

Exp. 229. Doc, NATIVE.

November 25th.—Koodoo shot 9 am. Blood coagulated. Injected 20 c.em.
3 p.m.
Febroary 6th.—Hmwmatozoa present in blood.

February 19th.—Dog died of Fly Disease.
Exp. 230. Doc, NATIVE.

November 30th.—Koodoo shot 1 pm. Blood coagulated. Injected 20 c.cm.
1. pam. '

February 20th.—Died. Cause unknowi.

Exp. 239. Do, NATIVE.

January 2nd.—Wildebeeste shot 10 a.m.  Blood liquid. Injected 10 c.em.
February 23rd.—Dog healthy.

Exp. 240. Dog, NATIVE.

January 3rd.—Waterbuck shot 4.45 p.m.  Blood liguid. Injected 5 c.em. 8 pam.

February 8rd.—Hmematozoa absent from blood.  Dog shot, as he was iu a low state
of health.,

Exp. 241. Dog, NATIVE.

January 3rd.—Waterbuck shot 4. 513 pm. Blood iiquitl. Injected 5 c.om, 8 pan.
February 23rd.—Dog healthy.

ixp. 243.  Dog, NATIVE.
January 5th.—Buffalo shot 1.30 pm. Blood coagulatel. Injected 5 c.om.

4.15 p.m. b
February 3rd.—Dog healthy.

Erp. 233, Voo, NATIVE.
January 8th.—Bufalo shot 11 a.m. Blood liguid. Injected 5 c.em. 5 pm.

January 14th.—Blood swarming with hematozoa.
January 29th.—Dog died oi -Fly Disease.

Ezp. 245. Do, KaTive. ™~
January 9th.—Bush Buck shot in Fl,}r Country 11 am. Blood lignid. Injected

3 C.em.
January 20th.—Hwematozoa in blood.
February 1st.—Dog died of Fly Disease,






Exp. 227a. Dog, NATIVE.
Janvary 10th.—Wart hog shot. Blood liquid. Injected 5 c.cm.
February 23rd.—Dog healthy.

Eep. 244, Do, NATIVE.

January 11th.—Wildebeeste shot.  Blood liguid,  Injected 5 e.em.
January 25th.—Hwematozoa present in blood.

Jamuary 26th.—Dog died of Fly Disease.

Exp. 246, Dog, NATIVE.
Jammary 14th, —Wildebeeste ghot.  Blood lquid.  Injected 10 e.cm.

Janumary 21st,—Dog found dead. Had disappeared for two days. Canse of Jdeath
unknown,

Exp. 247. DoG, NATIVE.

January 15th.—Impala shot. Blood liquid. Injected 10 e.cm.
February 23rd.—No haematozoa in blood.  Dog shot,

Exp. 248, Dog, NATIVE.
January 17th.—Impala shot 8 am. Blood liquid. Injected 5 v.em, 2.30 pum.
February 23rd.—Dog healthy.

Exp. 249. Do, NATIVE.
Januury 18th.—Buffalo shot 1 pam.

- Januvary 19th.—Blood coagulated. Injected 5 e.om. 10 a.m.
February 2nd.—Found dead.  Canse unknown.

Exp. 250, DoG, NATIVE.
January 20th.—Buffalo shot 10 a.m.  Blood liquid.  Injected 5 c.em. 1 pan.
February 10th.—Found dead. Caunse unknown. '

Exp. 2i1. Do, NATIVE.
January 20th.—Buffalo shot 10.15 aan,  Blood liguid.  Injected 3 c.em. 1 pan.
January 29th.—Found dead. Caunse unknown.

Exp. 252. Do, NATIVE.
January 20th.—Buffalo shot 11.5 a.m. Blood liquid. Injected 3 c.em. 2.50 pons.
February 23rd.—Dog healthy.

Exp. 254. DoG, NATIVE.
February 2nd.—Koodoo shot 4 p.m.  Blood coagulated. Injected 5 c.em. 9 pun.
February 20th.—Hematozoa present in blood,

Exp. 281, Doc, NATIVE.

March 24{h.—Wildebeeste shot 10.15 am.  Blood coagulated.
March 25th.—Injected 5 c.em. 10.30 a.m.

May 2.—Dog healthy.

Exp. 287. Dot, NATIVE.

March 28th.—Wildebeeste shot 11 am. Blood coagulated. Injected 5 .
53U p.m.

April 21st.—Dog died. XNo hematozoa in blood.






G 10 [NV

ad

Exp. 202, Dog, NATIVE.
Apail 8th—Wildebeeste shot 10 am.  Blood coazulated. Tn'ected 5 e.om. 5 p-1i,
May 2nd, 13th, 19th.—Ab=ent.

Exp- 287, DoG, NATIVE.
.-'lill‘j] et —Shot koodoo 104353 am. Blaad 1:-1:15:.11.‘!_'!(."1. I]Iju.".l_'i & el

May 2nd.—Hwmmatozoa present in blood.
May 3rd.—Dog shot.

Erep. 208. DoG, NATIVE.
April 21st.—Wildebeeste shot 4 pan. 8 c.cm, blood injected 6.30 p.m.
May 19th.—Hsmatozoa present in blood.

Exp. 209, Dog, NaTIVE.
April 22nd.—Wildebeeste shot 1 pan.  Blood, 5 c.em., injected 7 pm.
May 19th.—Hiematozoa absent.

Erep. 300. DoG, NATIVE. :
;’hprﬂ 25th.—Wildebeeste shot 12 noon. Not coagulated. Injected 5 e.om. 6 pon.
May 15th.—Hzmatozoa present in blood.

Exp. 301. Doc, NATIVE.

April 20th.—Buffalo shot 10 aan.  Blood. 5 c.cm , injected 9 pan,
May 19th.—Absent.

Exp. 302, Dos, NATIVE.
April 20th.—Wild pig shot 12 a.m.  Injected 5 c.om. 9 pm.
May 19th.—Abszent.

Exp. 308. DoG, NATIvE.

May 15th.—Buffalo shot 9 am. Blood coagulated. 5 e.em. injected 4 p..
July Srd.—Hmmatozoa absent.

Exp. 308, Dog, NATIVE.

May 15th.—Stein buck shot 5 p.m.

May 16th.—Blood, 3 c.cm., injected 11 a.m.
July 3rd.—H=zmatozoa absent.

Exp. 810. Dog, NaTive.
May 16th.—Burchell’s zebra shot 1 pom.  DBlood, 3 c.em., injected 6.15 p.m.
July 3rd.—Hmmatozon absent.

Exp. 311. Dog, NATIVE. .
May 16th.—Wildebeeste shot 2.30 pm.  Blood, 5 c.om., injected 6.15 p.m.
July Srd.—Hmmatozoa absent.

Exp. 312. Dog, KATIVE.

May 17th.—Wildebeeste ghot 1.30 pan.  Blood injected 7.30 pan.
June 19th.—Hamatozoa absent.

Exp. 313. Dog, NaTIvE

AMay 17th.—Wildebeeste shot 1.30 pan.  Blood jujected 7.30 pan.

July Srd.—Hamatozoa absent.






varions species of wild animal being tabulated together :—
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The following table shows the vesults of the above and other experiments, the

IxiecTIoN oF BLoop rrodm WILD Axiyals NTo Docs.

Species of

EEP' Wild Animal,
] =

243 | Baffalo .. i
233 | Buffalo .. =
2492 | Buffalo ..

a5ty | Buftalo ..

24l | Baffalo ..

208 | Buoffalo .. i
301 Baftslo . . -
i Buffalo .. i
229 Wildeheestie

439 Wildchepste ..
244 Wildehesste S
246 Wildebeeste

281 Witdebeesie

ZBY Wildebzests

2032 Wildebaeste ..
208 Wildalweste s
299 | Wildeheeste ..
S0 Wildetweste

a11 Wildeboeste

312 Wildebeeste ..
313 Wildebeesis ..
g | Koodoo ...

230 | Eoodoo ..

2534 | Koodoo ..

207 : Koodan ..

240 | Waterbuck e
241 Waterbuck

247 Impala .. o
248 | Impala .. -
310 Ziebra, Burchell's
243 Bush buck

300 Stein bock L
2274 | Wart hogz

302 Wild pig o
Si¢ | Oyena .. w

|
!

Blood

Tujected.

14.1.96
20,1005
20.1.96
20.1.96
20.4.9G
15.5.96

21.4.96
22.4.06
25.4.06
16 5.96
17.5.96
17.5.86

o

255E

22

Hematozoa
Prezent.

14.1.95

[

2

e e ||
=
b=

IQ'EEII’:‘-
153.5.06

pd =
sio | o

= w
=T} [+F]

-
-

=

15.6 96

T ——

Hematozoa |

Absent,

3.2.96
1.2.96
620G
25.1.96
23296
12.6.96
309G

| Bl =
;-ﬁi_:_-\.
-

L =]
o
1o is
=]

g E

3.7.96
3.7.96
23.2.05
12.6.96

e

Remarks.

Doz lLealthy 23.2.96
Dog died 20.1.96
Dog died 2.2.96G
Dog died 10.2.910
Dog died 20.1.246
Dog healtly 25,2 06
Dog healthy 12.6.96
Dog healthy 3.7.96

Dog healthy 23.2.06
Doz Lealthy 23.2.06
Dog died 26.1.96
Dug died 21 1.5
Dog healthy 2.5.9G
Dog died 21.4.00
Diog healthy 12.6.96

Dog shot

Dog shot

Dog healihy 3.7.96
Dogr lost

Exp. stopped

Dog died 19.2.96
Dog died 20.2.96

Dog shot

Dog shot
Dog healthy 23.2.96

Doz shot 23.2.96

Dog healthy 23.2.906

Dog healthy 3.7.06
Dog died 1.2.96
Dog healthy 3.7.96

| Dog shot 12.6.96

These experiments I think prove that several species of wild animals inhabiting the
Fly Covntry harbour the Nagana parasite, and the links in the chain of the cansation of this
disease cornecting the game through the Tsetse Fly with the domestic apnimals are
complete,

In regard to other points relating to the etiology of this disease, such as scasonal
prevalence, sex, age, breed, &e., I may dismiss them in this Interim Report by the remark
that, according to my present knowledge, neither season, sex, age nor breed has any
predisposing or protective influence in this discase.
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6.—DESCRIPTIOX OF THE FLY DISEASE OR NAGANA AS IT OCCURS
IN THE DOMESTIC ANIMALS.

In a Report of this kind and at this stage in the investigation, which has unly
lasted a few months, and with the small number of casez at my dispoeal, it would be
premature to generalize too freely on the symptoms, course, and duraticon of this disease.

All diseases are protean in character, and something new can be learnt from each
new case. It will be more suitable then to give a very brief description of the discase as it
broadly manifests itself in the different animals, and to give as far as possible a typical case
or cases, with temperature charts, fluctuations in the number of the blood corpuscles and
parasites, and a ehort description of the principal changes found on poest mortem
examination.

A.—=FLY DISEASE OR NAGANA IN THE HORSE.

The first appearane> of a horse being affected by Nagana is that his coat stares,
and there is a watery discharge from his eyes and nose,

Shortly afterwards a slight swelling under the belly or a puffiness of the sheath
may be noticed, and the animal falls off in condition.

The hind extremities also tend to become ewollen; and these various swellings
fluctuate, one day being marked, another day being less marked or having disappeared.
Dhuring this time the animal is becoming more and more emaciated, he looks dull und Lange
his head, his eoat still gtares, becoming harsh and thin in places; the mucous membranes of
the eves and gums are pale, and I_n'nhnhlt' a slight milkiness of the cornea of the eyes is
observable. In severe cases and in the lust stages a horse presents a miserable appearance.
He is a mere scareerow covered with yough harsh hair, which has fallen off in places. His
hind extremities and sheath may be more or less swollen, gometimes to a great extent. and
he may have become quite blind. At last he falls down unalble to rise, his breathing
becomes shallower and ghallower, and le dies of cxhaustion. During hig illness he has
ehown no symptoms of pain, and up to the last day has had a fairly good appetite. Plate
II1 represents such a case and shows a huge swelling under the belly.

Before proceeding to give illustrative cases of the disease in the horse I shall give,
for the purpose of eomparison, the temperature chart of a healthy horse.

Exp. 206, Horsg, GREY.—This horse arrived at Ubombo on the #th September-
1893, and was kept at the top of the hill as a control experiment. During the day he was
constantly with affected animals, and for several months was stabled alongside Lorses
suffering from the disease.

Ag will be geen from the chart the temperature varieg between 98:4°F. and 102° F.,
gzmetimes, however, rising a fraction of a degree above.

i
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The following two cases, with their accompanying charts, illustrate the dizease as
it oceurs ordinarily in the horse :—

Exp. 212. Horsk, Bar,

September 27th, 1885.—This horse arrived at Ubombo to-day from Nongoma, and
i# in poor condition, but otherwise healthy. No hamatozoa in blood.

October 6th, 1895.—Taken down to camp in Fly Country.
October 20th, 1895.—Returned to Ubombo.

October 21st, 1885.—O0n examining thi= animal to-day for the first time since his
leaving for low conntry, he is found to have a slight watery discharge from his nostrils and
eves, there is a slight swelling of the off hind leg, hie temperature is raised, and the blood
containg numerous hiematozoa.

October 24th, 1895, —Since the last entry, the condition of this animal has remained
unaltered. This morning he is rather worse, his coat is staring, he bas a dull, hf.'n‘i';\:
depressed look, there is a faint milky opacity of both cornese, the watery discharge still
continnes from eyes and nostrils, and he is rapidly growing thinner.

October 28th, 1845.—Condition wmuel the game as on the 24th, with the addition of
« well marked cedematous swelling of the sheath.

November 5th, 1895.—This animal is much worse this morning. He is very weak
and emaciated, There is still marked swelling of the gheath, the milkiness of the cornew is
more manifest, although not to such an extent as to interfere much with vision; the con-
‘unctival mucous membrane is marked Ly dark red blotches or petechise, and the discharge
From nostrils and eves still continues.  Except the swellmg of the sheath there are no
external visible swellings, and no eruption of any kind on the slin.

November Gth, 1885.—This morning this horse was seen to be very weak, and
gtood for some time with legs wide apart as if afraid of falling. At 11 a.m. he lay down,
Lie respiration became liurried and shallow, and he died at 11.30.

The following chart represents the course of the fever and the number of the
ilood corpuscles and hasmatozoa per cubic millimetre.
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Auntopsy one hour after death.
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Body extremely emaciated. The cornea: of both eyes are opague, and there are
petechize on both conjunctivee.  There is no apparent swelling of any of the extremities,
nor ig there any eruption present on the skin. ;

On making an incision along the middle line of the body and reflecting the skin,
the lymphatic zlands in the groin on both sides are seen to be enlarged to the mze of a
small orange.  These glands on gection are found to be @dematous, and the subentaneous
tissue in this region is infiltrated with a yellow jelly-like substance. On opening the
abdominal ecavity only a few ouncee of clear straw-coloured serum are found in the
peritoneum, the intestinal coils are exceedingly pele, and the spleen is much enlarged.

After sawing through the sternum and exposing the cavity of the chest, both
lungs are seen to be healthy in colour, and there iz no fluid in cither plmlraI cavity,

The pericardium containg 48 ounces of clear straw coloured serum. The heart,
which is now exposed, is seen to be bright red in colour, due to the erowding together of
patehies of estravasated blood or petechim under the epicardium. Along the course of the
coronary arteries huge masses of vellow jelly-like material are seen, most prominent at the
bage of the heart, where the rounded masses are quite two inches in thickness. The heart
is greatly distended with blood. On cutting into the ventritles the lining membrane of both
is seen to be extensively marked by petechie. The muscular substanee is very pale, and the
valves normal.

The lungs are both healthy r.'}:v-e{}t for emme cmphyzema at the apices, and a
slightly cedematous condition of the ling substance.

The liver is enlarged, of a dark olive-green colour, and extremely friable, breaking
readily across, and leaving a rongh ragged surface, ?

The spleen measures 16 inches in length and 8 inches in greatest breadth. The
capsule is bluish-white in colour.  On section the tissue is moderately firm.

The kidneys on section are seen to be very pale yellowish in colour, especially in
the region of the cortex.

Remarks—Thig is a case of spontaneous Nagana in the horse, the infection having
bzen ecaught Letween the 6th and 20th Oetober, when the animal was in the low country.
T'he horse was weakly and in low condition on arrival from Nongoma, and probably on this
account did not resist the disease as long as a stronger horse would have done.  On looking
at the temperature chart, the temperature curve is seen to be regular and normal during the
week or g0 which elapsed before the horse was taken into the “Fly.” On his return oun the
21st October the temperature is raised and the blood containg numerous hematozoa. The
fever curve is rather irregular, but generally shows a marked rise in the afternoon, on one
occasion registering as high as 107° F,  The ved blood corpuscles rapidly decrease .n
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sumbere from 34 millions to 21 millions per eubic millimetre. The white blood corpuscles
vemain fairly normal in number throughout the illness. The hwmatozoa on the whole range
high throughout. and are extremely numerous towards the end, rising on the moming of
death to 92,000 in the cubic millimetre.

Exp. 205. Honsg, GALLOWAY.

Motive of l'_\‘_]ila_'l'i'!ﬁ'u"l]t To ascertain if this horse will become affected by Fly
Discase if taken into the Fly Country for a few hours at a time, not allowed to graza there,
bt exposed as much as possible to the bite of the Tsetze Fly.

September 18th.—'l'ook this horse into the * Fly " from 10 a.m. until 4 p.m. A good
number of Tsetse Flies settled on him.

September 24th.—Horse again taken into the “Fly.”

September 20th,—Horze again taken into the “Fly.”

October 4th.—The Galloway is looking seedy this morning, his hair is staring, and
there is a watery discharge from lis eyes and nose.  No eruption or swelling can be noted.
His temperature rose considerably last night. and still remains high. On examining his
blood the Fly Parasite is found to be present in some numbers.

October 25th.—8ince the last entry no marked Eh:m%'e in condition has been
noted. This morning there is a pronounced swelling of the sheath of the penis. The horse
1s rapidly growing thinner, he hangs his head, and looks miserable and dejected, and the
nmcous membrane of his eyes, gums and tongue is pale,

October 26th.—Desides the swelling of the sheath, there is to be remarked to-day
a swelling on the under surface of the belly immediately behind the ensiform cartilage.
The swelling measures 6 inches in length by 3 inches in breadth, and is not more than three
quarters of an inch in thickness.

November Gth—This horse was ridden down into the “Fly " to-day. He went
very badly, and had to be led most of the way ulu hill in the evening. When near the top
of the hill he fell, and was with difficulty got on his legs again.

Novemler 9th.—This morning a slight milky opacity of both cormea is noted.
The animal losks very low.

November 15th.—A herpetic eruption has appeared over the lips and nostrils.

November 16th.—The Galloway is dying. He is too weak to get on his feet this
imorning, and is lying down with bis chin resting on the ground. Breathing shallow, pulse
imperceptible. 3 p.m. shot.

The following chart represents the course of the disease:—
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Autopsy.—Cne hour after death.

The body is extremely emaciated, there is no wvisible swelling of the extremities
or under surface of the abdomen, and both cornem are opaque. .

On making an incision along the middle line of the body, a deposit or infiltration
of a vellow coloured jelly-like material is seen in the subeutaneous tissue, especially about
the cheat and axillary regions, and also between the layers of muscle in various parts of the
body. Un opeming the abdomen no flmd is found in the peritoneal cavity, the coils of
intestine are pale, the spleen is enlarged and the liver dark in colour. On sawing through
the sternum and opening the thorax the lunge are found to be collapsed, pink in colour
and healthy in external appearance. There is no fluid in either pleural cavity

The pericardium contains eix ounces of straw-coloured serum. The heart is
distended with blood. The exposed surface of the heart is dark red in colour, especially go
in the region of the coronary vesselg, cauged by the presence of numerous pﬁtm-{:im under
the epicardium. Therve is further a large deposit of yellow jelly-like material at the base of
the heart and along the course of the coronary vessels, this deposit being nearly an inch in
thickness at the base. On opening the ventricles the lining membrane of both is found
to be marbled with L'lpetechim thronghout; the aunricles are normal in appearance, the
valves are healthy, and the muscular tizsue is pale in colour and flabby in consistence.

Both lungs are healthy.

The spleen measures 18 inches in length and 11 inches in greatest breadth. The
capsule i bluish-white in colour, and many minute extravasations of blood are seen under
the capsule. On gection the spleen pulp ie dark red in colour and much softened.

The liver is enlarged, the tissue is dark olive-green in colour and very friable.
L]

The capsule of the kidneys strips off readily, exposing well marked venm stellata.
On gection the kidney substance is pale in colour as if from fatty degeneration.

The stomach containg a few bot-fly larve, otherwise it is healthy, as also are the
intestines,

Remarks. —This ease is interesting as sbowing how readily a horse is affected by
this disease on his being taken into the “Fly.” On the 19th, 24th and 29th September Le
was ridden into the Fly Country. A supply of ernshied mealies was taken, and the horec
not permitted to eat a mouthful of grass while in the unhealthy district.  On each oeccasion
he was seen to be bitten many times by the Teetee Fly. On the evening of the 4th October,
fiftcen daye after bis first visit to the low country, his temperature rises two degrees above
normal, and next day he is found to be suffering from Nagana, and his blood contains the
bematozoon. He gradually becomes weaker, and dies on the 16th November, forty-three
daye after the first appearance of the parasite in his blood.

.
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Ou examining the temperature chart, the temperature is geen to range very fairly
between normal limits from 19th September until the 4th October, except on the 23rd
September, where a remarkable rise and corvesponding fall take place, for which no reason
can be given. From the 4th October the temperature is distinetly raised, pometimes very
hi:h, and chavaeterzed by rrent i1'n-gllfﬂrit_r. until a 11i|._‘.' or two before death, when 3t
shows a tendeney to sink, falling suddenly on'the day of death far below the normal.

The red blood corpuscles full gradually from 53 millions to 34 millions in the cubic
millimetre, with many irregular fluctnations.  The white Llood eorpuscles remain faidy
novmal in number thronghont, never being more than 12000 per cubic millimetre. The
haematozon never 1se to any astonishing number, 6,800 per cubic millimetre being the
highest number registered, and genevally gpeaking their numbers tend to point to some
connection between the presence of the hiematozoa in the blood and the temperature enrve,

B—FLY IDMISEASE OR NAGAXNA IN THE DONEEY.

The disease runs much the same course in the donkey as in the horse, as the
following cases will ghow.,

Exp. 219. DoxgEY, MARE.
October 23rd.—This donkey was =ent to me tlis moruing by the Resident Magis-

trate, with the history that she had been down in the low conntry at the Pongola Dhift from
the 16th to the 19th Getober, and that she was now evidently out of health.

Her present condition is: hair harsh and staving, slight watery discharge from eves
and uostrils, and a prominent swelling on the under surface of the belly. This swelling is
firm and painless to the touch, and measnres quite a foor in length and breadth and two
inches in thickness. The temperature is 1054° F.. pulse 90, and respirations 20 per minute.
Un examining a coverglass preparation of the bloud the hamatuzoon of Nagana 1s seen,

November 2nd.—The condition of this donkey has heen gradually growing worse
day by day, but no prominent eymptoms bevend those noted aliove have gupervencd. This
morning she is looking very ill indecd, her head hangs, aud she has generally the aspect of
utter apathy and dejection. Her bloodlessness is extreme, the visible mucons membranes
being almost white in colour, and blood drawn from an car vein is almost colourless.  She
however continues to graze at intervals. Plate V shows the donkey in this condition.

November 7th.—This animal is in the last stage of debility. and reduced to mere
ekin and bone,  She iz nearly blind, as both comea have become clondy during the last few
days. The tongue and gums are white, and the conjunctival membrane is the egeat of
numeronus petechize. The temperature has fallen 12 degrees gince last night amd is now
93% F. The pulee is alinost imperceptible, and beats 64 to the minute, while the respirations
have fallen to nine per miunte. 1 pm—Has fullen down. 345 pan—Died.

The following chart represents the course of the disease.
Lxn 215, Lowrer, MARE.
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Aute IPEY. —Immedia t{-]}' after death.

The body is extremely emaeiated, there is a large gwelling on the under surface of
the abdomen, there i no apparent swelling of the extremitics, both cornes are opaque, and
the conjunctiva petechial.

On cutting through the integument a thick layer of subeutaneous tissue infilirated
with a pale yellow jelly-like substance is seen extending from the ensiform cartilage back-
wards for gome 18 1uches, and corresponding in position to the swelling observed during life,
The tissues are pale but not jaundiced. On opening the abdominal eavity 15 ounces of
turbid vellowish Eluir'l are found in the peritoneal eavity. The coils of large intestine are
pale, the small intestine is somewhat injected, and the spleen i much enlarged. On
cutting through the sternum and opening the thorax no fluid is found in either pleural
{fﬂ\'it:'-'-. ”“-. ]lltlgﬂ are l""il]!H'E'l?ﬂ.'d ;IJH_]. lll_':!.h]'l} 'il] ii]'l-'l'll.'ll'l'l‘ll][-ﬂ.-

The pericardial sae contains 20 ounces of clear straw-coloured serum.  The
heart is pale in colour, and there is a slight deposition of yellow. jelly-like material at the
hase. On removing |the Leart and opening the ventricles, their walls appear to be
thinned, and the muscular tissue i= seen to be extremely pale and softened. There are no
petechime of the internal or external serous membrane visible, and the valves are healthy.

On removing the lungs and cutting into them, save for some emphysema of hoth
apices and a few petechim showing throngh the visceral pleural membrane, they are found
to be healthy.

The liver is enlarged, containg a large quantity of blood ; the tissue 18 firm, pale
choeolate in colour, and apparently moderately healthy.

~ The spleen measures 18 inches in length and 12 inches in lreadth. The splenic
pulp iz dark in colowr and softened, so that it can be readily seraped away by the knife.

The kidneys are very pale on section, but otherwise appear to be normal.

The stomach contains many larvae of the bot fly, otherwise its lining membrane
and that of the intestine present nothing markedly abmormal.

Remarks.—This is a case of spontaneons Nagana in the doukey, and is interesting
as showing the rapidity and extent of blood destruction which may take place in this
diseaze. The animal went down to the low country in good condition on the 16th October.
returned on the 19th, was discovered to be ill on the 23rd, and died fifteen days later,
During these fifteen days the red Llood eorpuscles fell from 4,170,000 to 1,600,000 per cubie
willimetre, u condition of the most extreme anemia.  On examiving the temperature chart
the temperature is seen to run high until the day of death, when a sndden fall of twelve
degeees takes place.  The white himd corpugcles do not show any marked inerease, 15,000
ser cubic millimetre being the greatest number registered. The hmematozos, on the other
wand. show a marked tendeney to increase in numbers, and during the last days of the
illness are present in very large numbers

Exps. 269 and 270. DoNEEYS, GELDINGS.

March 3rd.—These donkeys have of late been employed between Ubombo and
Nongoma, and have undoubtedly become infected by Nagana while crossin® the Segane.
‘To-day while at work they were noticed to be out of sorts and were sent to me for
cxamination, There is a watery discharge from the eyes and nose, a swelling under the
belly of both, and their blood contains numerous hematozoa.

March fith—FExp. 270, died to-day at noon. Before death he showed a marked
swelling of the gheath and a slight swelling under the belly.

March 8th.—FExp. 269, died at noon, He had the usug] swelling under the belly,
otherwise there were no marked symptoms.

On post-moriem examination these two donkeys were alike, and showed nothing
very noteworthy. There was an_infiltration_of the subentaneous tissue along the line of

incision, no fluid in the peritoneal and pleural cavities, a slight deposit of the yellow, jelly-like
material at the base of the heart; tlha lungs were healthy, the spleen enlarged. and the

various organs congested
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The following charts represent the course of the dizease :—
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Remarks.—Theze are cazes of spontancons Napgana, and illustrate the rapidity with
wiiich these animals can be carvied off by this disease, In all probability they were
suffering from the disease for a week or ten days before being brought to me, as the pumber
of their red blood corpusclee on the drd March would ecem to indicate. During the time
they were under observation they reecived no treatment whatever. The marked anmemia and
the extraordinary number of the haematozoa are noteworthy.

Exp. 271,—DoxkEY, GELDING.

March 3rd.—This is a similar case to the two last, and presented the usual
symptoms of running from the eyes and nose and a slight swelling under the belly.

March 14th.—Died, 5 a.m.

Autopsy.—Eight hours after death.

The body is emaciated, there is a slight swelling in the abdominal region, and both
corne are clear.  On opening the body a emall quantity of elear gerum is found in the
peritoneal space, the stomach 1s small and contracted, the spleen small, the liver not enlarged,
and the intestinal coils pale.

On sawing through the sternum and exposing the thoracic cavity both lungs
appear healthy and normally collapsed, both pleural cavitice contain about one ounce of
clear serum. :

The pericardial sac contains four ounces of clear straw coloured serum. There s a
marked deposit of coagulated lyumph at the base of the heart and along the course of the
coronary vessels. The muscular substance of the heart is pale and glistening, otherwise the

organ is healthy. .
' The liver ia dark green in colour on section, very friable, and the lobules show
marked fatty degeneration and chronic eongestion.

The spleen on gection is dark in eolour and firm in consistence,

The kidneys are extremely pale in the cortical portion, and also show signs of
congestion,

The stomach is quite empty except for a small quantity of greenish coloured fluid.
One balf the mucous membrane appears white in colour and healthy in appearance, the
remainder has disappeared apparently by pest-mortem digestion. There are no signs of
arsenical irritation either in the stomach or intestinee.
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The following chart showe the course of the dicease :—
Lxr 271 Downer, GELOWG.
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Remarks.—This is also a case of spontaneous Naguna contracted in the Segana
Valley, and only difters from the two Prm'i-:rus ones by the fact that some treatment was
attempted during the last five days. This accounts for the lessening in number and disap-
pearance of the hematozoa during the last two days of the illness. Cause of death was
probably failure of the heart’s action, due to debility brought on by ansemia and want of
nonrishment, as shown by the empty condition of the etomach.

C—FLY DISEASE OR NAGANA IN CATTLE.

This disease as it occurs in_cattle may be of a much slower and more chronic
nature than in the horse or the dog. When I visited Ubombo in November, 1894, I found a
heifer on the hill, a mere hairless hidebound skeleton, which had had Nagana for months.
On coming back a year later I found the same heifer etill alive, and in fact much improved
in appearance, although the blood still contained the hmmatozoa, But there is a great
difference in the duration of the disease in cattle, a few will die within a week of taking the
disease, many die within a month, and others linger on for six months or longer. The
general opimon among the traders and natives in Zululand is that only a very emall
percentage recover. ;

The gencral eymptome in cattle are less marked than in horses or dogs. They
gradually waste away, the hair, at first harsh and staring, tends to fall off, there is the same
trickling of a watery fluid from the eves and nose, and a tendency to diarrhoea, which,
however, 1 have never found marked. In many cases the dew-lap becomes swollen and
baggy, but I have not found the same tendencey to the swelling of the under surface of the
belly or the extremities as in the other animals, nor have I ever seen blindness oceur in
cattle. The hematozoa are also in my experience much Jess numerous in the blood of
cattle than in that of horses and dogs, and often require to be looked for on several days
in succession before they can be demonstrated.

In cattle, therefore, it would be rash to affimn that the disease from which they
were guffering was not Nagana until the blood had been suljected to daily microscopical
cxamination for at least a week.

The following two cases, with their accompanying charts, will sufficiently illustrate
the course of the disease in cattle:

Exp. 213. Brack axp Wmite HEIFER, 3 years. In good condition and healthy.

Se_PtElu]n:r 27th, 1805, —This heifer was procured from a healthy locality, and
arrived at Ubombo to-day.

_ October 6th.—Up to the present this beast has appeared healthy and wel
nourished, and the temperature Las remained regular.

To-day she Las gone dewn to the camp in the Fly Country.






44

October 13th.—During the past week this animal has been lost, having strayed
away on the night of the G6th,

October 20th.—Returned to Tbombo from the Fly Country.,

October 21st.—On examining the blood a few hematozoa are scen, and the
t':"".'ll“'m*“"' has risen. The animal appears healthy, there are no swellings visible; the
vigible mucous membranes are clear. and the evacuations are healthy.

November 2nd.—The animal is falling away in condition, otherwise there are no
noteworthy symptoms, no swelling of the dew-lap, no diarrheea, and the animal appears to
eat well, i

November 6th.—There was a heavy thunderstorm this afternoon, with much rain.

November Tth—Weather wet and cold. The heifer was found lying down this
afternoon unable to rise.  This seems to be due to the cold and rain acting on a debilitated
animal, rather than any inherent paralysis.

November 8th.—Got heifer on her feet and brought her down to kraal. Gave her
hot coffee.  There are no swellings visible,

November 9th.—Animal lying down evidently dying. 2 p.m. dead.

The following chart represents the course of the disease:— -~
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Fost smoriem.—One hour after death.

The body is emaciated. Externally there is no ewelling of the dew-lap or
extremities. The lips and tongue are pale, ag iz also the mucous membrane lining the
evelide. On removing the ekin a large number of patches of a dark red colour are seen in
the transparent membrane or fascia covering the flesh. These are particularly numerous
aver the left side of the neck. and are due to extravasations of blood gimilar to what would
be eeen under a bruize, but in this cage caused by an altered condition of the blood. This
fascia, especially in the abdominal region, is orange-vellow in colonr. and therc s a
deposition of a jelly-like material of the same colour in the region of the groin. In the
lonse tissne between the skin and the flesh, and between the muscular layers at various

laces, and especially about the region of the shoulders, a good deal of a yellowish fluid
and thin jelly-like substance i= also seen. This is the Iymph or fluid part of the blood in a
liquid or semi-coagulated condition which has escaped from the blood vessels and is also
due, like the patches of extravasation. to the altered condition of the blood.

On opening the abdominal cavity, a small qual:tit{, not more than six ounces,
of yellow-coloured serum is found: the viscera appear healthy, the spleen is enlarged. and
the gall bladder is geen to be distended with bile to about the gize of an orange.

On cutting through the sternum and u}p-.-ning the thorax no fluid i= found in
cither pleural cavity, the lungs are collapsed. and healthy in appearance.
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Un opening the pericardial gac it is found to contain six ounces of clear serum,

The exposed surface of the heart is blotched over with patches of a dark red
colour, gome as large as half~a-crown, due to extravasation of blood under the membran::
covering the heart. The patches or petechie are found all over the leart, especially
nunercus over the right auricle, and at the base of the heart there ig a collection of tle
}‘eull:l‘l.k'j-r_'“}'--lﬂ{l;* material. On ﬂi:lL‘tJing the heart both ventricles are found fo be distended
with blood clot. The muscular tissue is pale and glistening, and the lining membrane
is novmal, except in the right auriele, where it is covered with petechie.

The right lung is emphysematous at the apex, the pleural membrane covering it is
smooth, and there are no peteche.  On section the lung tissue is pink in colour, and a small
quantity of frothy blood exudes on pressure ; the lung is quite healthy except for this slight
eedema.  The left lung is in the same condition as the right. '

Liver—The capsule is smooth, and dark purple in colour.  On section the organ ia
found to contain wuch Llood. there is some congestion. otherwise the tissue appears healthy.
The gall bladder containg eight ounces of dark chocolate-coloured fluid bile.

| The gpleen is enlarged, measuring 20 inches in length and 7 inches in breadth.
There are a few extravasations of blood under the capsule. On section the tissue is dark in
colour, congested, and somewhat goftened.

The kidneys are somewhat congested, but otherwizge appear healthy.
In the stomach and intestines nothing pathological is to be noted.

Remarks.—This is a case of spontaneonus Nagana set up by the animal grazing for
a few days in the “Fly Country.,” The temperature chart shows that the fever had already
begun on the return of the amimal to the hill on the 21st October, and remained 3 or
4 degrees above normal for some seventeen daye, . On the 8th and 9th November there is a
radual sinking of the temperature, and a sudden fall on the day of death to several degrecs
ﬁ!‘:lﬂ‘ﬁ' normal. The red 'hllfmr'l corpuscles diminish rapidly in numbers during the course of
the disease, falling from 5,500,000 to 3,700,000 per cubic millimetre. The white bload
corpuscles show an increase in numbers. The hamatozoa are never very numerons in the
blood, and show no marked relation to the temperature or the course of the disease. The
only symptoms in this case are emaciation and anemia, and the death was no doubt hastened
by the sudden onset of cold and rain.

Exp. 214. Cow. 2

September 27th, 1895.—This cow arrived to-day from Nongoma. Temperature
108° F. In g(mf] enndition.

October 6th.—Up to the I|-|'1:m:nt this animal has appeared healthy and in good
condition. No hematozoa in blood.

To-day she has been driven down to the camp in the “Fly Country.”

October 13th.—Daring the last week this beast has been lost, baving strayed away
on the night of the Gth.

October 20th.—Returned to Ubombo from the Fly Country.

October 21st.—On examining the blood a few hamatozoa are. Etcu,‘qud the
temperature has risen. The animal appears healthy, there are no swellings visible, the
mucous membranes are clear, and the evacuations are healthy.

L]

November 6th.—Up to the present there have been no noteworthy symptoms,
except that the temperature has remained high, and the animal is falling off in condition.
This morning there iz a well marked swelling of the dew-lap. On i&kiﬂﬁ' the mass in the
hand the fold of gkin feels as if filled with a soft semi-solid substance. The animal is thin,
the hair etares, and there is a slight running of watery fluid from the nose and eyes, other-
wise there are no visible signs of disease.

November 18th—This animal is much emaciated, and the hair 18 becoming thin,
especially over the region of the neck. The swelling of the dew-lap has r'limpgmiu'ed.
There i no corneal opacity, no petechis on the conjunctiva, and the animal feeds well.
There is a tendency to looseness of the bowels, but nothing which could be properly termed
diarrhoea, much less profuse diarrhoea.

?;m‘emb_er 28rd.—This animal has become exceedingly weak, and is now lymg
down unable to rige.

7.30 p.m.—Died.
F 2
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December 218t.—This morning the dog is seedy. lies abont in a listlegs way, refuses
to eat, and his near hind leg is somewhat swollen.  His temperature has gone up the last
two diys, and on examining his bluod the haenmatozon ave found to be present.

December 23rd.—The near hind leg iz now puffly and swaollen to a marked extent ;
below the knee joint the sound limb measuves 7-2 inches v cneunmference, the unsound
5 inches.

December 24th.—The leg is not more swollen, but is this morning the seat of an
eruption of largish yellow-coloured blebs or blisters containing purulent fluid. There arc
no other prominent symptoms, except that the dog looks ill and his coat is harsh and
staring.

December 31st.—The dog looks very bad indeed. He has lecome greatly
cmaciated, and iz covered with a pustular eruption which gives him a mangy look., His
left Lind leg is still puffy and swollen, and further the tissues of the serotum have become
iufiltrated and enlarged, the swelling having a boggy feeling to the touch, His eyes have
hecome affected, both cornese being opaque and wilky in appearance, and more especially
the right. He walke with difficulty, as if he were blind, lies about all day, and eats very
little.

January 1st.—He is unable to stand thie morning. The left hind leg is much
swollen, and wet by the transudation of moisture from the cedematous limb, The left fore
leg is also swollen this morning. His hair is coming off in patches.  He is blind.

Plate VI represents this dog some hours before death. - The swelling of the
extremities and the general emaciation are well shown.

H‘ P.ﬂlp—Diﬂd-
The following chart represents the course of the disease.
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Autopsy.—Twelve hours atter death.

The body ie extremely emaciated. Rigor morlis i5 absent. The skin over the
abdominal region is yellow in colour. The conjunctivee are yellow, the gums pale yellow.
The left hind leg is much ewollen and pits on pressure. The abdominal region 15 retracted.
The whole of the gkin is covered with a pustular evuption.

On making an ineision from the chin to the pubic region the subcutaneous tissue is
seen to be distinetly yellow in colour. On reflecting the skin the subeutaneous tissue,
f::?]{e{'iﬂ!!‘i‘ in the region of the left groin and left hind leg. is found to be infiltrated with
vellowish jelly-like matter, from which a quantity of pale yellow fluid exudes. The right
groin is affected in the same way, but to a less extent. The axillary glands on both gides
are swollen, some being as large as a walout. On cotting into these a purulent fluid
€8Capes.
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On opening the abdomen. 4 onnces of blood-stained fluid are found in the peritoneal
cavity. The splecn iz enormounsly enlarged and the stomach and intestines appear healthy.
On entting throngh the costal cartilages and opening the thorax, no fluid is found in either
plenral eavity: the lungs are collapsed and appear healthy.

The pericardial sac containg a small |i|u'.mtit_1.- of bile stained serum. The heart is
distended with blood.  On gection the museular tissue i= pale and softened. otherwise no
pathological lesion can be noted.

Both lungs are healthy.

The liver i= somewhat enlarged, in colour dark and joundiced. On section the
tieene i= found to be congested and extremely frinble.

The spleen measures 11 inehes in length and 4 inches in breadth, it is purplish in
colour, and on section is found to be exeessively soft and pulpy.

Kidneye.—The capsules strip off readily. On section the organs are pale, the
cortical part especially being pale yvellow in colour.

Stomach and small intestines,—Empty and healthy.

Large intestine.—On its mucous surface one small pateh of uleeration about the
Fize of a gixpence is geen.

Ii: connection with the wall of the esophagus two tumours of Spiroptera Sanquin-
ofenta are found, one ag large as a walout, the other the gize of a French bean. These
fumonurs contain many worms.

The lvmphatie glands in the left groin are much enlarged, and on gection a purulent
flutd escapes.  An abscess some 5 inches in length and 14 inches broad lies along the left
iliae vessels on the brim of the pelvis. This abscess appears to have been formed in enlarged
lymphatic glands, and contains a quantity of ]ims:. The corresponding glands on the right
#ide are much swollen, but have only broken down here and there into pus.

Remarks.—This is a caze of spontaneons Nagana in the dog. The animal was
exposed to the influence of the “ Fly Country ™ on the 12th December and following
days. Eight days after exposure, that iz on the 19th, the temperature rose and the
haematozoa were fonnd in the blood. The disease van a rapid course, and the dog died
thirteen days after the first appearance of the parasite. The principal svmptoms were rapid
emaciation, swelling of the extremities and blindness.  On examining the temperature chart,
the principal things to be noted are the continuous fever, never ri..'-'in{: very high, and the
tendeney to fall below normal at the last. The red blood corpuscles fall rapidly from
G4 millions to 2% millions per cubic millimetre,  The white blood corpuseles tend to increase
greatly in nnmbers during the last three days. The hematozoa :s—fum' a like “tendeney to
rige in numbers as the discase progresses, and on the day of death are seen to number as
many as 73,000 per cubic millimetre.

Exp. 180. Doc. BREED, POINTER.

: This dog was taken into the “ Fly " on the 12th December, and remained there
until the 18th, when he returned to Ubombo. On the 12th and following two days he
accompanied me into the thorns. He stayed in camp during the remaining threc daye
The eamp was situated on a ridge some distance from the thorns, but was not altogether
frec from the Teetse.

During the time the dog was in the low country he appeared in excellent health.
and his temperature remained normal.

December 23rd.—As this dog’s temperature rose snddenly lastenight and remains
high thiz morning, I have examined his blood and find liematozoa present.

December 81st.—This dog has been off his feed the last few days, is falling off in
condition rapidly, and is already very thin. His coat is barsh and staring. Yesterday his
left hind leg was noticed to be swollen, but this ewelling has almost disappeared to-day.

January 2nd.—Is much swollen around the eves,

January 3rd.—The whole of the face iz much gwollen this morning. The cornes of
Loth eyes are opaque and milky. The left leg and gerotum are swollen.  T'he hair is harsh.
There 18 a pustular eruption on the skin causing the hair to be reversed and giving the coat
a rongh appearance.

January 4th.—The dog is quite blind this morning, otherwise his condition is much
the rame.

January Gth.—Both hind legs are much ewollen this wmoining. He is guite blind
and growing weaker.
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January 7th.—The dog can barely walk thiz morning. Both hind legs the left
tront leg and face are much ewollen. The serotum iz as large as an orange. The whole
body is covered with a pustular eruption. Here and there are flat collections of pus under
the ekin as large as a shilling. and showing greenish-vellow through the hair. He s still
quite blind. He lies on his eide, breathing decply about twenty times to the minute,  Is
quite conscions, and wags his tail if epoken to.  5till eats a little meat, but refuses bisenit,

1 pam. Is very weak, and cannot walk without assistance, 11 p.m., still alive.
Ate a little meat.

January 8th.—Dead and stiff at 7.30 a.m.

The following chart sliows the course of the discase.
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Autopsy.—8.30 a.m. 3

Rigor mortis present.  The body is extremely emaciated, and the abdomen retracted.
The whole of the body from the nose to the tip of the tail is covered with a pustular
eruption. The hair over thesc pustules is matted together by the discharge. Many of the
pustules are large and freely discharge pus on pressure. On removing the crusts, the skin
underneath iz found to be nleerated, The nose 18 much swollen. The mucous membrane
of the lips and gums extremely anmmic. Both corner are milky and np:lq]ue, g0 that the
condition of the pupils cannot be seen through them. The left fore leg 18 slightly swollen.
The left hind leg is much swollen and pits on pressure.  The right hind leg ic somewhat
enlarged in its lower Lalf. The eerotum is much enlarged, and also pits on pressure.

On making an incision from the chin to the vent, the snbentaneous tissue is not
jaundiced as in the last ease. The subeutancous tissue of both hind extremities is infilirated
with a pale vellow jelly-like substance, from which transparent watery fluid exudes. The
wlands on both sides of the groin are much swollen, and measure 21 inches in length. On
cutting into them the glandular tissue is found to be cedematous, brown in colour, but there
are no gigns of pus formation. The glands iu the axillary region are also enlarged, but none
show any signs of pue formation.

On opening the abdomen a few ounces of clear serum is found in the peritoneal
:‘EH‘E‘I_\‘. The p;]\]f_,f;u 18 q;“nrmmm]}' e1|]m'gr:d, the liver and other organs present nuti‘ling
noteworthy. On opening the thorax, both lungs are seen to be collapsed, and there is
little or no fluid in the pleural cavities, The pericardium is infiltrated on its anterior aspect
with a pale yellowish jelly-like substance, and the pericardial cavity contaius a small quantity
of clear straw coloured serum having many pale coloured flocenli suspended in it,

The heart is distended with blood. The external surface is smooth and pale. On
entting into the heart the lining membrane is geon to be emooth, the valves are healthy, and
the muscular substance pale and somewhat softeaed.
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. On slitting up the remlﬂmglm, a gwelling s seen in its walls about 3 inches above
the cardiac end of the stomach. This ewelling is about the size of a small walnut and
communicates with the interior of the w=ophaguz by two openings, throvgh which, on
pressure, purulent matter exudes, On eutting into this fumour four worms are found
giwilar to those found in Exp. 188,

Lungs—Healthy,

Liver.—On section the tissue is seen to be in a condition of fatty degeneration and
chronie congestion. :

Spleen—Measures 13 inches in length and 3 inches in greatest breadth. The
tissue is goft and pulpry.

Kidoeys.—Capsules strip off readily. Cortical portions pale, with congestion of the
vessels.,

Stomach.—Containg a mass of straw, hair and undigested food.

Small and large intestines—Anmemic, otherwise present no pathological condition.

Eyes.—On opening the anterior ehamber, an opaque colourless film is found lyving
between the cornea and the lens. The cornea itself is perfectly transpirent, as is also the
lens. The opacity during life is evidently due to this condition of the fluid in the anterior
chamber and not to any inherent opacity of the cornea.

Remarks}—This case i the companion case to the last (Exp. 189) and is eo similar
that the remarksmade in it would apply equally to this. The rapidity of onset is somewhat
less, being twelve days instead of eight, and death is also ﬁligflﬂj‘ delaved, being sixteen
days after the first appearance of the hematozoa instead of thirteen. Otherwise the course
and symptomse of the dizease are alinost identical. The rapid emaciation, swellings and
Llindness are found in this case equally with the last.

The red blood corpuscles rapidly diminish in numbers, the white increase towards
the end, and the hematozoa show the enormons number of 310,000 per cubic millimetre ou
the last day of the discase,

T7—INOCULATIOX OF BLOOD FROM AFFECTED TO HEALTHY ANIMALS.

A.—The following experiments were made in order to discover if the Fly Disease
can be trausmitted to native dogs by the inoculation of blood from affected animals :—

A—IROCULATION OF BLOOD IN WHICH THE HEMATOZOA CAN BE
: DEMOXSTRATED BY THE MICRO=COIE.

Exp. 220.—Dog inoculated from horse, Contracted dizease five days later.

Exp. 221.—Dog inoculated from horse. Contracted discase four days later.

Exp. 204.—Dog inoculated from cow. Contracted disease twenty-three days later.

From these experiments it will be seen that inoculations info native dogs of blood
from wild animals would prove successful if the blood of these wild animals contains the
hiematozoon of the Fly Discase.

Exp. 220. Dog, NATIVE.

Experiment.—To try the effect of iuoculating a pative dog with blood from a
horse suffering from Nagana.

November ith, 1805, —Removed 5 c.c..of blood from the jugular vein of Exp. 212,
Bay Horse, and at once injected it under the skin of native dog.

November 10th.—As the temperature of this dog rose to 104°2 F. at 5 p.m.
vesterday, I have examiped his blood this morning, and find it contains very nmumerous
nematozoa. .

November 15th.—This dog died this morping. Except pregressive emaciation and
debility the case has shown no external evmptoms. There never was any swelling at the
fite of inoculation. No swelling of the extremities or of any part of the body occurred.
No corneal opacity, nor eruption of any kind.

On examining the temperature chart, the rapid onset of fever, the rapid destruetion
of the red blood L.‘{.']"E'l-':JF.‘jI"#_ the inereasze in numbers of the white blood corj seles, the YETY
large number of Liematozoa which suddenly appeared in the blood and inereased to almost
100,000 per cubic millimetre before death, are the most interesting points to be noted.

G
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Exp. 221. Dog, NATIVE.
November 5th, 1895, —Injected 5 c.c. of blond from the jugular vein of horse.

Exp. 212, under the skin of this dog in the abdominal region.

. November 9th.—To-day the temperature shows a tendency to rise, and on

examination of the blood a few hematozoa are found. .

: November 20th,— This case has run a rapid course, and has been characterised by
rapid emaciation and anemia, without any other noteworthy symptomms.
Died 5 pom.
The following chart shows the course of the disease :—
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Auntopev.—Immediately after death.

The body is that of a small native dog, and is in the last stage of emaciation,
being mere skin and bone. Rigor mertiz is absent. Both cornee are slightly opague.
There 18 no visible external swelling of the i.:lutl}' or extremities.  On making an incision
trom the chin to the pubes and reflecting the skin, the subentaneous tissue i= found to be
infiltrated to some extent with a pale watery jelly-like substance, especially over the region
of the chest, groin, and thigh on the left side.

On opening the abdominal cavity no fluid is found, the intestinal coils appear
healthy, the spleen is enlarged to more than double its usual size, and the liver is also
t-ll]ﬂl'guﬂ. The ahdominal ]I'I.'I:I'I:I'I-!I:I:I"[E ;__"I;:l‘ld:-a near the bhifureation of the aorta are enlarged,
and on cutting into them a quantity of slightly opague puralent fluid escapes frow theu.
On cutting throngh the costal cartilages and opening the thorax, 6 to 8 ounces of opaque
purulent gerum are found in both pleural cavities. The lungs are collapsed. The pleural
membrane lining the chest wall on the left side i= red in colour, the blood vessels are
injected, and the condition is evidently one of commencing acute pleurigy.

On opening the pericardium a small quantity of clear serum is found. The heart
is distended with lﬁﬂﬂf], the blood vessels on its surface are injected, but there are no
petechiz on its eurface or jelly-like material at the base. On removing the heart and
opening into the veutricles the liniug membrane is found to be free from petechie and the
valves are healthy.

Both lungs are healthy.

In cooneetion with the oesophagus there iz a large tumour containing very
numerous nematode worme, probably Spireptera Sanguinolenta.

The liver is enlarged, has many yellow coloured concretions on its surface and
in ite substance. The liver tissue contains much blood, is pale in colour, and is in a
state of chronic congestion, with fatty degeneration,

The spleen measures 6 inches in length and 3 inches in its greatest breadth. On
section the splenic pulp 1= pale in colour and softened.

The left kidney.—The capsule strips off readily. On section the organ is
extremely pale, especially the cortical portion, whick is of a light vellow colour, and
evidently in a state of fatty degeneration.

The right kidney.—Several small cysts, containing a clear fiuid, appear on the
surface of the organ under the capsule. The capsule stripe off readily. Un section the
kidney substance is in a state gimilar to that of the left. i

Remarks.—This case is very similar to its CI]mPﬂlliDﬂ, Exp. 220. Like it, it is
remarkéible for the rapid destruction of the blood. the merease in number of the white
blood corpuscles, and the extraordinary number of hematozoa present in the blood
throughout, riging on the 12th November to as many as 140,000 per cubic millimetre, The
temperature curve shows also the same tendency to fall far below the normal as the case
approaches its fatal termination.

Exp. 204. Do, Native.

September 28th.—Injected 4 c.c. of bluod containing a few hamatozoa from
Exp. 207, Cow, under skin of healthy native dog.

October 21st.—On my return from the low country yesterday I found this dog
evidently in good health, but on examination of his blood this morning a few hamatozoa
are found to be present.

October 30th, 1895.—This dog hae been listless*for the last few days, lying about
and taking no interest in his surroundings. This moming I found him in convulsions, and
Le died at 8.30 am. :

The following chart shows the course of the disease:—

a2
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Autopsy.—One hour after death,

Thiz dog is about the size of a large English Fox Terrier, and is not markedly
emaciated. There is no swelling of the extremities or of the body to be seen by external
examination. Both eyes appear normal.

On making an incision from the chin to the pubes and reflecting the skin, a small
quantity of subcutaneouns fat is found, showing the dog to be well nourished.  There i no
infiltration of lymph or jelly like material into the subcutaneous tissue in any region, nor are
the axillary or inguinal glands enlarged.

On opening the abdominal cavity no fluid ie found, the gall-bladder is partially .
distended with bile, the spleen is enormously enlarged, the coils of the intestines appear
quite healthy. On opening the thorax no finid is found in either pleural cavity, E:ith
lnngs arve collapsed, the right lung appears perfectly healthy, but there s an effusion of
lymph on the posterior aspeet of the left long, showing some inflammatory action. This
lymph appears to be quite recent in its formation, 1s red in colour, and readily detachable.
This inflammation extends along the left side of the wesophagus. On cutting into the
pericardial sac no fluid is found in this cavity.

The heart does not present any marked pathological change, either externally or
internally.

The lungs are both healthy, except for the patch of pleurisy on the posterior
aspect of the left lung where it comes in contact with the wsophagus. In the wall of the
ozophagus in this region theve is a tumour as ‘!Hr;._."‘e as & walout, and containing many
nematode worms (Spireptera Sanguinolenta). This tumour has ruptured and given rise to
the localised pleurisy mentioned above, There is also another tumour of the same kind, but
smaller in size, in connection with the wall of the aorta.

The liver is enlarged and the gall-bladder somewhat distended with dark coloured
viscid bile, Ou section the organ contains much blood. otherwise the tissue appears normal.

The epleen is enormonely enlarged, measuring 12 juches in length and 4 inches in
its greatest breadth. On section the tissue of the spleen is much softened, the splenic pulp
Leing easily seraped away by a knife.

Right kiduey.—The capsule etrips off readily. On section the organ is pale,
especially the cortical portion, which is of a pale yellow colour.

Left lnduey.

The stomach and intestines present nothing abnormal.

Same condition as right.
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. On examining a coverglags preparvation of spleen pulp no hematozoa can be geen
cither in a stained or unstained preparation. On the other hand in the blood from an
internal vessel examined in the same way, very nmmerous living hamatozoa are seen and
also many motionless ones, which by their coarsely granular appearauce appear to be dead.
In a stained preparation of Llood large aggregations of these granular partly disintegrated
hiematozoa are seen.scattered all over the field, so that the hematozoa in this blood may be
described as countless,

Remarks.—Death in this case occurved suddenly. and was Ipmhubl_v hastened or
indeed caused by the rapture of the Spiroptera tumour into the left Piu—.uml cavity, and
gubgequent septic plenritie.  The temperature chart shows the nsual rise 1n temperature, the
destiuction of the red Llood corpuscles, and the oecurrence of the hematozoa in the Llood.

B.—INOCULATION OF BLOOD IN WHICH THE H.EMATOZOA CANNOT BE
DEMOXNSTRATED BY THE MICROSCOPE.

These experiments have a bearing on the inoculation of blood from wild animals
into dogs, us will be geen from the experiments, ander these circumstances dogs sometimes
do and sometimes do not take the disease. It iz evident then that many of the wild animale
whose blood injected into dogs did not produce the disease, may have been harbouring the
ﬁ!il;{:lsitﬂ in some form or other or in very small numbers, and were in fact suffering from the

A=, -

Exp. 277. Dog, NaTIVE

The donkey (Exp. 258) under xii grs. arsenic daily, has had no hematozoa in s
blood for 33 days as recorded by the microscope; will bis blood give rise to the disease
in a healthy dog?

March 18th.—Inoculated sub-cutaneously 5 c.c. blood from Exp. 258,
The following chart shows the result.

Exe 277 Do, Marve
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Exp. 279. DoG, NATIVE.

The donkey (Exp. 257), under xii grs. arsenic daily, has had ne hematozoa in his
blood for 32 dayse as recorded by the microscope; will his blood give rise to the disease in
a healthy dog ? .

March 19th.—Inoculated 1 c.em. blood from Exp. 257.

April 21et.—Dog healthy. Noh@matozoa inblood. The hematozoa again appeared
in blood of the donkey (Exp. 257) on April 23rd,

Exp. 280, Dog, NATIVE.

The horse (Exp. 256), under xii grs. arsenic daily, has had no hamatozoa in his
blood for 36 days.

March 20th.—Incculated 4 c.em. blood from Exp. 256.

April 21st.—Dog healthy, No hematozoa in Llovd. The horse (Exp. 256) died of
Nagaua on March 31st.
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8.--FEEDING HEALTHY ANIMALS ON TISSUES FROM AXNIMALS
AFFECTED BY NAGANA,

The following experiment was made in order to discover if this disease can le
transmitted by feedirg a Lealthy dog on the raw tissues of an animal dead of Nagana,

Exp. 223. BLACK a¥p WHITE Do, NaTivE.

November 9th, 1895, —This dog ate a piece of coagulated blood from the heart of
heifer, Exp. 216.

November 15th.—This dog has a large swelling under the jaw and throat, he i=
rapidly growing thinner, and there are numerons hematozoa in Lis blood.

November 18th.—Large swelling under throat.

November 21st.—Blood contains wany hamatozoa. This animal is suffering from
Nagana.

In the Segane Valley many of the dogs belonging to one of the kraals fed on the
raw flesh of a Quagga, and 1 am informed that several of these dogs subsequently died of
Nagana. ,

Mr. B. G. Lloyd also states that in the winter of 1802, Myr. Saunderson, of Spitz Kop,
Z.A.R., took some oxen into the “ Fly ™ hunting and lost them all, though one of them died
after returning to the farm.  Some dogs got at the dead bullock and ate a lot of the meat
raw. They all died within three months, showing all the signs of * Fly."” whercas some
pups which were kept shut up were fed on the same meat, but cooked, for several days, yet
none of them ehowed any sign of being affected.

9.—MEDICINAL TREATMENT.

On aceount of the very great similarity which exists between the parasites of
Nagana and Suorra, and also in the sviptoms of the two diseases, it may be assumed that a
medicinal treatment which affects the one will affect the other. Now as a most painetaking
investigation has been proceeding for several years in India under Dr. A, Lingard, whose
reports, entitled “ Report on Horse Surra, 1893, and * SBummary of Further Report on
Surra, 1894." have already been issued, it will be well to give here a brief aceount of
what hag been done in the :grk-;ttg|]¢1;t L:,- qj_rni,;;' of the {-1..1-.»;{-!:.' allied or identical dizease,

Dr. Lingard prefaces his account of his own experimental inguiry into the treat-
ment of Sarra, by the statemn-nt that few observers had tried any systematic treatent in
this diseaze, and those few bhad unfortunately had only negative results.  He then proceeds
to detail his own experiments, which include :—

(e.) Treatment by drugs.

(b.) The subeutaneous inoculation of animals by serum derived from blood con-
taining swarms of Surra Haematozoa, the latter being removed by passing the serum through
a porcelain filter. .

{e.) The injection of solid substances obtained from Surra blood.

(d.) The subcntaneons injection of blood obtained from an animal which had
recovered from an attack of the discase,

The drugs experimented with were the fullowing, and they were chosen on
account of their proved power of destroying low animal and vegetable parasites:—

Perchloride of mereury.

Todine and iodide of potassium.
Bichromate of potash.
Tedoform.

Turpentine.

Carbolic acid and 1odine.
Hydrate of potash.

Cninine

Arsente,

It may brieflv Le stated that none of these drugs, with the exception of arsenie,
liad any benefivial influence on the course of the disease. In regard to arsenic, however,
Dir. Lingard found that after 2 to 8 davs' administration of the drug the hematozon
disappeared from the Llood and remained ubsent for long periods. In his first report all
the uhituulﬁ s_:'l.EIj_]'g-:'l-[-L'F to this treatment fiit-d, but in his “::'-HILJ!L‘JPLI‘}' 1o ]‘.1_31‘|11=3|.: HL‘]IIJI’LH ]'.lf.'
gives a case which has evidently recovered. As this is an mpoertant point, his account of
this case may be given in full,

i
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i The animal contracted Swma by gastric ingestion of soiled blosd, afier a Intent period of 6 dava
“ Treatment waz commenced at once, cousisting of arsenic, as I, arsenicalis, in 4om doses, increasing nilu:idl:rrtn
12 pra, daile.  After a paroxveam of 3 dayvs, dorving which time the hoematozoon was very outesrous, it i]lri-||-
= penred from the I.E...-.]], The arsemical ireatment was continued for 65 days, 454 grs. of arsenic being
“oadmisistered. At this pericd the antmal showed an aversion 10 the arzemic in this form, For tlis yeasou,
ol as previons expericnce pointed to the facr that arsenic by itself did not, in some cases, destroy tlie resting
soor immaiure fom of the hematoeoon, the double iodide of arsenic amd mercury was sulstimeted, 42 it was
“ kuown that the jodide of mercury does not form an albuminate, and consequently the whole of the salt would
 be available, The iodides were continued for a period of 108 days in onder to eusure the abeclute destruetion
= oof the immnture forne Tw all, 288 oz ench of the tri-todide of arzenic and bip-todide of merenry were Fiven.
“ Rince the medicine was discoutinned alout 8 weeks liave elapsed. and the animal is in good Liealtds awd eon-
* dition, and no hematozoon has appeared in the ciroulation tJ--r 223 dave, o over T monthe, For 61 months
“ during this period the animal has averaged 43 miles walking exercise daily, A« it did net thrive on grain,
* barley (boiled) was given in its place, with the most satisfactory resulis, the animal rapidly purting on flesh.”

I have not heard whether this horse has remained healthy up to the present or not.
From Dr. Lingard’s own cases it is apparent that the cure of the diseage by arsenic is the
exception and not the rule, even when the treatment has Iwen carried out under the most
favourable circumstances, I confess [ am at a loss to understand what is meant by “the
* resting or immature form of the haematozoon” as 1 have never seen any evidence of the
existence of such a form. Probably Dr. Lingard will throw more light on this point in his
next report.

A.—ARSENIC AS A CURATIVE AGENT.

(1.) TrREATMEXT I¥ HORSES

Sinee T have been here at Uhombo T have tried the arsenical freatment en several
horses, donkeys, and dogs, but in this interim report I would rather not make any general
statement concerning the usefulness or otherwise of the drug, leaving rather the reader to
draw his own conclusions from the experiments themselves, Ounly in two horses was the

disease allowed to run its conrse without any treatment. These were : —

Exp. 212. Horse, Bay, page 26. Number of davs from beginning of disease until
death, about 22 days,

Exp. 205. Horse, Galloway. page 28, Number of duys of discuse 42, which gives
an average for the two cases of 32 days,

The horseswere given the arsenic in solution. The arsenie was dizsolved by heating -
in water with au equal quantity of carbonate of soda. I made the solution in the followmng
strength :—Arsenic 6 grs., carbonate of soda 6 grs., and water 1 ounce. The ounce of fluid
was merely sprinkled night and moming over lus feed of crushed mealies, so that there was uo
trouble in the admimstration of the drug.

Exp. 2054. Horse, Roax,

The Hematozoa of Flv Digsease were discovered in the blood of this horse on the
10th November, and on the following day he was placed on arsenic.

The following chart represents the course of the diseage. From it it will be seen
that there is no diminution in the number of the red blood eorpuseles throughont the whole
course of the disease, and that after a few days treatment the hmmatozoa disappear from
the blood, only showing themselves in very small numbers on the 18th and 19th 'I}erve-mhm';
during a period lasting from the 22nd November to the 13th January, or nearly two months.
During the whole of this time the horse was in good condftion and fit for work. On the
1st Januaiy I took him with me to the Fly Country where be unfortunately took Horse
Sickness, and died on the 13th January with all the classical eymptoms of that dreadful
scourge. 1 commend this and the following chart to the attention of those who recommnend
arsenic as a prophylactic in Horse Sickness, The large vumber of red blood corpuscles
present fwo dave hefore death 1 imagine to be due either to the action of the arsenic, or to
the great loss of fluid from the blood which obtains in this dicease.
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v Exe 2054, Horsr, Roaw.
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Remarks.—This horse remained alive sixtv-five daye from the commencement of
the dizease. and then only suceumbed to Horse Sickness.. While under arsenic he very
fairly retained his strength, as may be proved by the fuct that be very often carned me
(riding over 14 stone) down to the Fly Conntry and back when 1 went down to collect flies.
Thizs means being on the mareh from 5 aam. until 5 pm., with a climb in the afternoon of the
U'Lombao, which is some 2,000 feet above the plan.

Exp. 224. Horse, CHESTNUT. * The Unicomn.”

FI'.]H-F ig a Ccom n“iﬁ” oaEe to ”!I- .E.Hl;t {.F:x]':l. 2”5.\.}. r].I'.Ill.' 11i;".\11.3-|3 was G-'}“fml'lt'd
p_!;-ml::na---:h]:r in the -'i:r l"l-.1;|:||1r:|.-_ and the hematozoa disecovered in the blood on the
9th December.  The horse was at once treated by arsenie in the same way and by the same
dore as the last ense, He was also taken by me to the Fly Country on the 1st January
where he also contracted Horse Sickness. and died on the 10th of the sume month

1
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The following chart shows the conrse of the discase :—
=

Frp 22¢. FORSE, CHESTALR
; dECEMELR. L e e S e _ MWUARY. 856 S Sl
LRTE 7 85 0 M 42 A3 RIS S 20 ¢ LERS RIS PO 27 PG FH IO S/ S (£ S 4 S C 7 8 8 ¢

Cmm e

W I ] O T TR TR 38 0 0 W 0 EI T S S VR
| s00°l T e LiE _I R S T
ge2) |1 | ! et 4-__—t1i [ !Trl
g " | | - | P &
En | Vi
ey 1T\ Bl
'_..fﬂ‘el'ﬁ PO O
_s00°] ﬁ_-._gl
| ge2hs ¥ WE .
[ 271 | 1S
Laz®8 | 3
paeol ] | S
-l B | R | |
| g g .§ =§ §§ g A':.lt?x!aﬂm}mi;
b 13 - K BISINIE S8 | |0ossrhuions,
e SESS | e
§8L L e
e TSI B G e o e B [ {5 4 o P S i G
SRS RIS SIINLE S, BRERE ||| A
o | T B D X0 X X O Y A K l?[

Remarks.—It is evident that the arsenic had much less effect than in the previous
case (Exp. 2054). The hamatozoa are reldom quite absent from the blood. and the red
blood eorpuscles show u tendency to fall slowly in numbers, On the other hand the horse
remained i fairly good condition and was capable of doing a moderate day’s work., The
rise of temperature at the end is due to Horse Sickness.

Exp. 256. - Horsg, Cread.

This horge was ridden from Nongoma to Ulundi on the 23rd Janunary, and back to
Nongoma on the 26th, off-saddling at the %lacl-: Umpalozi drift both going and coming. He
was brought across the Segane Valley to Ubombo on the 29th, but was not off-saddled
during the journey, nor were any flies gcen.  Before this journey he was in perfect health.
He probably got the disease while crossing the Segane Valley, which has become very
unhealthy l:lm‘mg the last few months, and numerous flice have been seen, especially
at the Mkusi dnft. On February 9th his off hind leg was seen to be swollen, and the
hamatozon of Fly Dieease were found in his blood. Felinary 10th.—Off hind leg still
markedly ewollen, also a slight ewelling of the fetlock joint of the near hind leg.
Besides a yunning from the eyes and nose there are no other eymptoms. February
2ith.—The swelling of the hind leg has disappeared for some days, but there is now
a copious eruption of small pustules over the same legt The horse has lost eondition
very much and is quite wnfit to be ridden. March 30th.—This animal iz extremely
cmaciated, being mere skin and bone, and to-day he iz found to be suffering from
paresis or partial paralysis of the hind extremities, so that he can scarcely balance
himself on his feet.  He eats his mealies veadily and tries to graze. In the afternoon he fell
down, and although lLie made many efforts was unable to rise. March 31st.—As he is still
un:ilélf to get on his legs, and as his condition gave no hope of amendment, he was shot
at 10 a.m.

The following chart sliows the course of the discage, the rumber or blood corpuoecles
and hrematozoa. and the dose of arsenic given daily.
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Autopev.—Immediately after death.

The body is extremely emaciated, there are no external ewellings visible, and both
cornem are clear, There is a he apefie eruption of skin over the nosc.

On making an incision along the ventral nspect of the body and reflecting the
skin, the subentaneons tissue is found to be free from infiltration.  On opening the abdominal
cavity a few ounces of fluid are found, the coils of intestive appear pale and atrophied,
the gpleen and liver are small. and the stomach almost empty of food.
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Un sawing threngh the sternuu and opening the thoracic cavity a small quantity
of fluid is found in cach pleural cavity, the lungz are normally collapsed and appear healthy.
The pericardial sae contains one ounce of clear straw coloured sevum. The surface
of the heart is smooth and free from petechioe, but along the anrienlo-ventrienlar groove
and following the conrse of the corona v vessels 1= seen a J:I'l;_n‘- Ill'l.l' it of o vellow jellyv-
like material, in some E:].‘\':'E'E: quite one 1nch i thickoess and three inches in width, This
coagulated serum is also geen in large masses about the beginning of the aorta and
pulmonary vessels. On opening the ventricles the lining membrane 1s seen to be pale
and yellowish in colour, there are no petechiar, and the muscular substanee of the wui’l of
the heart 18 firm in texture, pale and gﬁ&h-ning in colour.  Weight of heart & lhs,

The lungs contuin muceh blood, are somewhat congested, otherwise present nothing
abnormal.

The liver is davk in colour, and is dotted over with winute pearly white tubereles.
about the size of a pin's head, which are slightly raised above the surface. These tubereles
are extremely hard and are probably caleitied concretions resulting from irritation set up by
some minute parasite.  On cutting into the substance of the liver the tissue is olive-green
in colour, and the lobules are geen to be in a state of chronic congestion and fatty
degeneration. The liver weighs 6 Ibs. 11 oz.

| . . . . o .
The spleen weighs 21 lbe.  On section the tissue is firm and leatbery, and the
fibrous tissue of the organ appears to be increased. '

~ The kidneys weigh 1 1b. 2 oz, and 1 1b. 3 oz. respectively. The capsule strips off
readily, disclosing dilated capillaries.  On gection the cortex i8 seen dotted over with dark
red enlarged Malpizhian bodieg, standing out on the pale cortical background.

In the wall of the stomach are seen three larves of the bot Ay and a tomour
as large as a walnut, containing nematode parasites; otherwise the lining membrane is
healthy. 3

Remarks —This case presents several curious peints.  In the first place the red
blood corpuscles, which usnally disappear so rapidly in Nagana, ave seen here to increase in
numbers during the conrze of the disease from about 5% millions to over 7 millions per cubic
millimetre, This must be due to the action of the arsenic.  In the second place, in spite of
the conservation of the red bLlood corpuscles, the animal fell away steadily in condition, at
no time during his illuess was it fit for work, and at the end presented an appearance of
extreme emaciation, and this in spite of the fact that the arsenic had eaused the hamatozon
to disappear from the blood after five days’ administration, and that they remained absent
until eight days after the cessation of the drug. The arsenic was stopped on the 23rd
Mareh, as it was thought it might be the eause of the steadily increasing rLzIJ-i'ljt.:,',_ Another
curious point is that a dog inoculated with a large quantity (5 c.em.) of blood from this
horee on the 20th March, up to the present (May 20th) shows no signs of the disease, and
ret nine days after stopping the arsenic the hematozon are again found in the blood of the
fmr@-:: in very large lmmlburs_ This must mean either that the hematozoa were in such small
mumbers that even 5 eubic centimetres of blood could be drawn off without containing a
single hiwmatozoon, or that by the action of the arsenic they had been driven out of the
blood and only existed in gome internal organ. It is thus seen that the inoculation of a
ﬁuacepf,ih]c ammal with a large quantity of blood from an affected animal not giving rise to
the diseage ie no proof that the latter has recovered completely from the dizease.

Exp. 264. Horsg, Bay,—<M.D."

Young horse, tplnegsd on arsenic on the 25th February, and exposed to “Fly" on
two occasions. The following chart gives the main facts of the case :—






L] |
| ]

Fxn ey dorcz Bov. MO~

:—:{'-E'f:?{_ﬁ;?lt R T .'.ﬂﬂ{'..._ Tg] sl anlaw e T e e
ORTE 7 IEEE—."--‘-E.F.TH_E“_I{{;:? ‘213 :d‘:,ﬁ;ﬁu 353 19 11 42 42 112 15 ﬂ_f__-@._{gfgg_x_i
P g% | | [ | o i) _r_l | | i

!5" | | I _T ] ] | % |
/08 | i
w2 — s
02 3 : i 7 ,.'[ﬂgi
TP 1 T T T T Nl ||
L s0s° IE g MR ol Tl T ol Lol ol ]al 1olfk] o,
Pl VAN TATAWIVANAVANLY NN NN AT T TR
oo [ 11} TEYEEY HJHHHHILMHI ATAY
el Il ) AL AL AR T
&7°

mﬁ-
L gs5°

A,

A
|
8
L ! -
; | 3

s REEEEEE | 8 |||
beasnd B (11 0 3 e
« ARTIL. Al

fiare oz |23 122\ 25 26 27 2e o ol 14 (215 (415 617 (819 Lo i lie 484848 148 117 |48 |vcr 2|
128% | S e | | A e e e ) D
T L K EEE ] .'
/06 ' _§L i | i
Lo | .?} E | |
;ﬁl‘n <<
[ 105®, X AEIEE < l
e LT AR TAT BB B T 1P D
| aw® o 1 i .y o
SN AN A S UATN YRR SR VATA BN
= 68 AV AVALA VTN NN
E‘,ﬂ‘? [ 1 i & hi i {8 4
i 97°
| 96° |
IR R
! C. @ f e %‘ b | "g’ e 1 e I
| | | |

£ (828 (5] [ [ [ [s[ [ 18 [ [B (81| [3 & [8

1 I | - ki "'1 b, I-pI b b hr by

Hex) ﬁ;éi £ & 8 5 & LI,

o i 0 X0 O S g







ik

: i < May
OATE 20 (22|28 59,25 \26 27126580, 1 | 213 |45 |6 (7185 o w2 as e s51i6]i7 8 19 20
o8 el e ] |5 5 R |
b orort | Wt L ] B e | | I | | |
6| i it 0 . =R EEREEER
|_sos°] i bl S ] 0 A3 0
| l.-":;1.."'!“ i | | .l '!
ia5° A £ 2 50 1
102" .LF E LA, 1?[.1 Al -I-Iﬂhlth jlf
I VA WAV R AT VA AVAVARAIA 0 @ A A
| ] i | | | 1
AW BN WA WL VA VS N R ) :L[ g
| 98 L D . O A i :
87 °) i | |
967 .
_85°
5 § g § $ : 5
. 3
W : : 3 S
EALERL 5 S8 S
T TTTTT) [T
teseass I 10 1 Y X AT 2 0 X O X X 0 X T
> Jﬁ-l‘:-: _ e o SUNE. N
!:_f‘_.:;:.'@f! Eé‘léglé'g EJF&;E?EﬁEPLEF SIS S (#8587 :‘3 I;a_1l..r..f_:
Loz | | B ERE = MEFTEE
I';mi | ! : a5 1 :3% :
e | 5 s | T
o I EPLEE 7 SR
oz PN RN NANII g R Tx T 1T
A VAVIVRYEVAVATAVAR G NAVINIVANEV A AT AN
woll B NWIMT ST NUT WA IINGPI i Vﬁg
39 JHL L VI
o8 ! =
= RN
55 L L | | |
’ BB L
G 5 (8] |3 agaag
E4 8
pen| 3 [ [ [ [ | BeER
A A i X ||

Remarks.—This case illustrates the uselessness of arsenic as a means of preventing
 ¥Fly Digease.” Although * M.D.” was well saturated with arsenic and smelt etrongly of it.
two ghort exposures to the * Fly * were sufficient to set up the disease. The first exposure
was at the Mkusi Drift, at the western end of the Mkusi poort, a drift which has usually
been considered free from = Fly.” This year many Tsetse Flies have been seen there, and
several cases of Nagana bave occurred among the animale crossing the Segane Valley to
hombo. At the eastern end of the poort and within a couple of miles of the drift a herd
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of buffaloes have their headguarters, so that it can readily be understood how the flics find
their way to the drift. As will be seen from the temperature chart, the arsenic has held the
discase in check for gome two mounths, but not sufficiently to prevent the right eye from
lecoming affected by an opacity eansing blindness, The lematczoa are now beginning to
veussert themselves, and the ease will probably end fatally in a few wecks, For furthes
courge of this case, see the chart.

Exp. 278. Horse, Bav. *Jevo”

March 10th. This horse arrived from Nongoma and wasz at once placed on
12 grains arsenie,

The followine chiart shows the chief features of the casc.
(]
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Autopsy.—Vertebral canzl containg much coagulated Iymph (yellow jelly-like
eubstance), which probably had cansed the paresis of the hind extremitics. No intestinal
worme were found in the stomach or small intestines; there are a few oxyures in the large

cut,

ABs2xT 5800 | 8320000,

The absence of h&matozoa was probably due to the large doses of arsenie,

! Remarks.—Another case showing the futility of arsenic as a prophylactic agent.
At first 12 grains daily were given, but as this caused the horse to fall off in condition the
dege was reduced 1o 6 graing ; when the hematozoa appeared in the Blood the dose wie again
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vatsed to 12 grains daily. This soon caused the parasites to disappear from the blood, and
remain absent until the 19th May. The three days previous to this the horse was with me
at a camp in the “ Fly " and did not zet his usnal arsenic. At once the hiematozoa reappear
in the blood.  Since the heginning of his illness Jevu lius been eapable of doing hard work.
and has on geveral oceasions (noted on the temperature chart) carried me all day in the Flv
Conntry withont showing any signz of knoeking up.

Exp. 253, Hogsg, Bav. = Moorcock.”

Mareh 26th, 1896.—Thiz horse arrived to-day fromn Nongoma well nourished and in
zouod health.  He was at once placed on 12 grains of arsenic daily.  He nevertheless took
the disease and died on the 20th May. The following chart gives the temperature curve,
the dates on which he was 1'3-11113.-:1-11 to infection 1 the = Flv Conntry,” the appesrance of
the haaeatozon in his blood, and the daily dose of arsenic, ‘ 1
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Bemarks.  In thiz case arsenic is seen to be practicaliy nseless Loth as a prophy-
lactic and a curative agent. No observations were taken on the number of hematozon in
his blood. The temperature enrve is irvegular and shows a markediy remittent type. No
noteworthy symptoms ocenrred in this case.  Towards the end the head and extremities
became swollen but not to any very marked extent. The eves vemained healthy to the
last. No post-moertem examination was made.

(2.) TREATMENT IN DONEEYS,

Four donkeys were left untreated to act as controls, and they show only an average
duration of the disease of nine days. It must be remembered, however, that these animals
were brought to me suffering from the disease, and may have been ill for some days before
being placed under observation. But this cannot have been more than a week at the
witgide, as the donkeys, Leing eomstantly in work, were socu noticed if out of condition.
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The donkeys were given arsenic in the dry condition, the month being opened by
an assistant and the powder placed on the back of the tongue. There is no difficulty in
administeringit in this way.

Exp. 275. TIoXEEY.

March 14.—This donkey was brought to me to-day with running at the eves and
nose, staring coat. and sheht H‘!'I."L']Iill?,' under the aldomen. He has been L TEER(RLLE 1 of late in
the cart conveyiug goods to Ubombo from Bagonoma Depdt at the other side of the Segaue
Valley. On wicroscopical examination lis Llood is seen to contain hamatozoa.

The following chart represents the course of the disease :—
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Remarks.—This denkey had been taking 5 grainz arvzenie daily az a prophvlactic for
eome weeks previons to the onset of his illness. He was plaiced on 6 graing arsenic daily,
and the efiect this dose had on the comrse of the discase can v seen from the above chart.
The hoematogoa are geldom guite absent from the blood, and the diminution in the number
of red blood corpuscles progresses steadily to the futal termination.

Exp. 258, —DoxkEY. MARE.

Febwruary 10th.—This donkey was brought to me to-day with the usual symptoms
of Nagana.

The following chart represents the course of the disease :—

Lxp 253, Doveey, Mase,
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Remarlks.—In spite of the persistent exhibition of 12 grains arsenie daily, the red
blood corpuscles are seen to diminish steadily until they reach the very small number of
1,200,000 per cubic anillimetre, and this in n;‘ti.‘e of the fact that the number of the
hematozoa are held strictly in check by the drog.  The post mortem appearances were
very similar to those recorded in Exp. 271, except that the stomach was filled with grass.

Exp. 258. DoxEEY. SuyaLL Browx MARE.

February 10th.—This doukey was brought to me presenting the usual symptoms
of Nagana.

The following chart shows the course of the discase, the number of blood
corpuscles and hwmatozoa, and the daily doses of arsenic :—
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Remarks.—This is as favourable a case for a trial of arsenic in this dizease as conld
be desired. The donkey is placed under treatment at the very beginning, when the
heematozoa are in very small numbers in the Llood, and the red blood L':J!‘}i-lli;lt:ﬁ have not
begun to diminish. Except for the usual watery discharge from the eves and n ge, and slight
swellings under the abdomen and chest, which appeared on the 15th and 20th February,
the animal presented no noteworthy symptoms througzhout the course of the disense. As
will be reen from the chart, the hiematozoa vemain alsent from the blood until the
Alst March, a period of forty-uine duys, and during this time the red blood corpuscles

2
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:
retain their full number. But althongh the hematozoa were alsent during this time from
the blood as far as could be made out by the microzcope, they were there either in very
small numbers or in some nnrecpgnized form, since a dog inoculated with a small guantity
of her Blood on the l#lth March took the digease and had liz DLlood F“':l'l.‘l]l'i]lg wirh
hiematozoa on the 24th.  On the 1st April, althongh the donkey 1s still taking the full dose
of nr:ﬁ_eniq‘, the hematozon ilg';l.in appear i the blood, and the -i--!l]{e.;'l.‘ atl once iu-gil]:-: to e
dowa hill.  The red Llood corpuscles rapidly decrease in number, the lematozoa inereass
enormously, and death takes place from exhaustion on the 21st April, or Tlst day of the

dizease,
The argenic then has prolonged life for some two months, but has failed to cure

the disease,

Exp. 257. Doxeey. Mane, WHITE.

February 10th, 1896 —Thiz donker was gent to me to-day by the Resident
Magistrate. The hwematozoa are present in the blood, there is a slight running from the
eyes and nose, and a small swelling under the abdomen.

This donkey left Ubombo for Nongoma on the 28th ult. and returned yesterday.
She had not been off the Lill previously since the 2drd December and has therefore in
all probability incurred the discase while erossing the Segane Valley between here and
Nongoma. Un Febroary 26th there was some sweliing of the head and neck.  On the 2uth
all swelling had disappeared, and she presented no other marked symptoms until her death.

The following chart represents the course of the discase :—

£xg £57. Dowwer. WAITE.
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Remarks.—This cas» shows in a marked manner the effect of arsenie in prolonging
Yife in this disease. The hamatozoa, which are present for the first four days, disappear
altogether from the blood for sixty-cight daye when they suddenly reappear in large
hinmbers. From the seventy-third day of the digease until death on the ninety-second
day the parasites present are in enormous numbers and the progress of the disease is rapid.
Up to the 22nd April the arsenie holds in check the destruction of the red blood corpuscles
which after this cihte and corresponding to the reappearance of the hamntozoa in the blood,
rapidly disappear. The white biood corpuscles are little affected by the disease: they are
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never in very high numbers, and are not affected by the presence or absence of the parasites
i the hlnm] I_l‘l to the 23nd q.pl:ll this denk ey Wis qll.n‘r {Il‘lllllL of duiugﬂ moderate
armeount of work.

It mav be noted that on "'I-I avch 190th, the hematozea having been abzent frem the
Blond 1]1|1I1,-tu-u il AYE, i L:[n:_, {I— "s.]‘r V¥ was inoculated witl 1 c.om. nT this donke ¥ 5 blood and
remained unatlected Ly the disease up to the 21st April, when the nju:mn:nt Wils Eh;il iped.
In what part of the organism these parasites exist during their absence from the bloo a
curious point.  Of course the explanation may be, and plulmhh ig, that they are cir culutuw
i the blood stream but in excessively small numbers.

Exp. 261. DoXKEY, GELDING.

February 10th, 1896.—This denkey was sent to me to-day by the Resident
Magistrate, Ubombo, presenting the usual symptons of Naguna. 1he following chart
shows the course of the disease.

Lar 200, Loskey, GELDING.
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Remarks.—The preceding chart gives the principal factz of what is up to the
present the most successful case I have had of treatment by arsenic.  After five days of
treatment the heematozoa are seen to dizappear from the blood and not to return for a
period of almost five months, The red blood corpuscles which m February lie between
three and four millions per cubic millimetre, ave seen to gradually rize in numbers to five
millions,  Corresponding with this there has been a gradnal inerease in fitness, and at present
the donkey has all the appearance of a perfect]ly healthy animal. The arsenic was stopped
on the 17th May, but the hiematozoa re-appeared on July 10th, when the animal was again
pluced on arsenic. -

: B.—ARSEXNIC A8 A PROPHYLACTIC AGEXT.

Ag has been seen in the cases in which arsenic was given as a curative agent, the
drug undoubtedly markedly modified the course of the disease, It therefore seemed
proballe that the discase would be prevented altogether if the arsenie were given for some
timpe previous to the animal being exposed to the infection. 1f 12 graing of arsenic given
daily can cause the hmmatozoa to disappear rapidiy out of the blood, it ie difficult to
imnagine how they could appear in the first place if the animal before entermg the Fly
Country had been given this quantity of the drug for some time previously. But 12 grains
duily i a very large dose nij this powerful drug to give a healthy horse, and probably
cannot be given in every case wil{mut getting up inflammation of some of the internal
orgaus, with falling away in condition and general debility,

The following experiments were made to gettle this point.

Exp. 266. DoG, NATIVE, SMALL.
Thiz dog was placed on 2 graing areenic daily for twelve davs, and fhen
inoculated with blood frow an affected animal.
~ The arsenic was continued in increasing doses, with the result shown by the
following chart.
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Exe 266 Doc, Karive, Swace.”
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Remarke.—TIn spite of the large doesx of areenic given to this small dog. the
hmematozoa appear in the blood three daye after inoculation and continue in large numbers
till his death. The red blood corpuscles are seen to dwindle away in number ; the animal
becomes emaciated and blind. From thie case it would appear that areenic has little
coutrol over Nagava in the dog.

Exp. 290. DoxgEY, LARGE GREY.

March 14th.—Placed this donkey on 5 grains arsenic daily. Sent to Fly Couuntry
on several occasions,
April 5th.—Suffering from Nagana, many hamatozoa in blood.

April 16th—Died of discase.
Exp. 295. DoxEEY, GREY.

Murch 14th.—Placed on 5 graine arsenic daily. Sent into Fly Country on several
OCCABIONS,
April 18th.—Has contracted Nagana.

Exp. 278. Horsg, Bar.

The following chart ehows the result.







66

Exs 278 Fopse, Bay Marck . AFPFIL.
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Exp. 283. Horsg, BaAT.
The following chart shows the result :—

Exr 285, Horse, fﬂf. “Wooecocn”

are Yoo ler sl lsoim s |2 la]elslalrlale wlnlelelnlnlewnlmslzelzeles2e]
o 2 : E:j
1o7° x | &

106° & g1 | | I8l =
105° S i3] | I3 e
_r0e° S 3 I :

o g 2 2|l

o2 X . 1
e Ik | |'I|. * [} [ , i [ ”
g™ 1 AERAYA B ARGl TRIATEL]
29° TR EIR AR A RAVA AR ATATRY
P I :JH ‘fij'# |i|'1551!||1|'F!I411,'.£E

o | i B X1y \
::“ IR EEEE _:'g' i
| 9s°§ | | : i b [ [

e Ul Sl et FEERE] PR SRR S ) R e el e ] A 2 | II A I
trsevic! I X7 2 I 1 Y X X X0 X 0 0 X

e e e e B

From these experiments it may be concluded that arsenie is quite useless ag a
prophylactic agent, but that it is useful in prolonging life and usefulness in the Fly Country
after the disease has begun.

10.—CONCLUDING REMARKS.

The practical object to be aimed at in an investigation of an infective disease is
of course how to prevent it. This can be appm:m]md in varions ways, for example, by
striking at the Ifmm et origo of the disease, in other words by removing the cause, or by
rendering animals immune by some process of vaceination or immunisation and leaving the
cauee alone, or lastly to discover some medicinal substance, be it serum or drug, whick will
sure the diseage after it has been set up. In snake bites for example the enakes may be
killed off, or the animals may be rendered immune to gnake poison by the administration
of gradually increasing doses until for instance with cobra venom rabbits become so far
protected as to be able to receive in a single dose a quantity sufficient to kill fifty animals;
or lastly the effects of the enake T]{:inm. may be removed or neutraliced, ag Calmette and
Fraser have shown, by the injection of rerum taken from an immunised animal, that ie to
eay, by the injection of a eubstance which will antagonige the action of the venom,

Before recommending any preéventive measures it ie necessary to know ae fully as
roessible the etinlogy of the direare.
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To return to Nagana, what do we know of the diseaze? We know that it is
cansed b}' the entrance iuto the blood of a minute I::-.“"t‘:E-- wliieh nmhip]im: there and
canzes death. Thar this parasite exists in the biood of m s apimale and that it 18 conveved
from amimal to animal by the Tectze Fly, or v the eating of the raw flesh of animals
affected by the disease. Wealso know that the discase 12 limited to certain tracts of country
having certain physical features, but that its distribution in these tracts is very varialle.

We do not know how the parsite caunses death, but surmise that it may do
R b_T the pnisnluous action of some snbetance oF subetances elaborated or secrefed b:. i'l,, ar
by produeing a progressive hemolvsis and anmemia, leading to a form of auto-intoxication.
We do not know all the awinaals in which this parasite may exist, but judging from the
number of domestic animals in wlhich it 1= fural, we mav eonsider that it has a wide range.
It may exist not only in the koodoo, wildebecste and other Lig game, but it alse may exist
in the wild cats, rats, birds, and even fish of the Fly Country.,

We do not know whether there are other species of fly which convey the disease
besides the Tsetse, but this perhaps is a minor consideration. We do not know of any
method at present of isolating the hypothetical poisonous substance elaborated by the
haxmatozoon so as to be able to stmi':.' it or to render animals immune to it by gradually
increasing doses. No experiments have, as far as [ am aware, been made in this country in
the direction of studying the effect of the serum of animals in whose blood the hamatozoa
have been numerous. Dr. Lingard has, however, made a few with a negative result in
Surra.

Ae treatment of disease by means of serum is very popular at present and I may
be blamed for not having entered more into this aspect of the subject, 1 give Dr. Lingard's
results in erfenso.

“ THE EUBCUTANEQOUS INOCULATION OF BLOOD AXD ITS DERIVATIVES IX IT2 DIFFERENT
¥ PORMS, OETAINED FROM ANIMALE SUFFERING FROM, OR WHICH HADY LATELY
“BUCCUMBED TO, SURRA.

“ A gories of experiments were conducted in order to test the efficacy or otherwisze of the blood seram
* ms a protective agent against incculated BEnmra,’ or in other wordz to ascertain whether anpy substance eapalie
“of conferring immunity agninst the dizcase was prosent in it when obtained from animals in whose circulation
“ the hematozoon of Surra had been swarming for some dave previously, Tu the first series fresh blood
* pontaining numerons hematozen was drawn from the horse immedintely after death ioto sterilised plass
“ yoasele, and st aside for several hours in order to allow of the serum separating. The serum waz then
“ trunsferred to one of M. Pasteur's filters, and forced through a porcelnin cylinder, Three robibite and ten
“ guinea pige were then subcutaneously injected with varving quantities during a perviod of three daye. On the
* evening of the third day each animal received suboutanecus=ly 002 c.e of hlood containing numerous hamawzos
“ aoother animal in each ease receiving a like quantity so as to act as control experiments.

“ Rabbit A, which received 3'0 c.c. serum after inoculation with the soiled Surra blood, survived the
“ first appearance of the hematozoon twenty-four days

“ B received 60 c.o. serum ; survived twenty-two days.
£ Creceived 90 ceo. serom ; survived forty daye

* The control animal survived forty-seven days.

* Im the case of the guinea pigs—

# X received 610 c.c. sernm, and survived the first appearance of the hematozoen after inoculation with
# the soiled Surra blood chirty-four days,

“ ¥ received 60 c.c. serum, and survived sixty-siz daye
“ The control animal survived the first appearance of the hmmatozoon in the blood eighty-four days.”

"TABLE XIX.
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“ In the second series blood was withdrawn from a horse immediately after Jeath in which the hematozas
“ of Burra had been swarming for some dave, and immedintely sulijected to the method descrited by Ogita as the
* one he nsed in isolating from the Liood of dogs and fowls snbstances enpabile of oonferving frmmnnity apainst
* anthrax and swine ervsipelas. Three guinea pios were subjected to daily injection of this fuid in Varving
“guantities : Mo, 1 received 050 o, Moo 2 095 oo, No @ 1'0cc duily for a period of eleven davs, After
* gach animal had received eleven injictions seven days were allowed to elapse, and on the ._-{ghtﬁ all were
“ incceulaed with an equal guantity, viz., 02 ce. of blood containing numerons iematozon taken from a horse,
# ghe subject of naturally contracted * Burra) At the same time a bealthy animal was ivoculated with & similar
" guantity fo act as a comtral experiment,

“ The reaults were as follows :—

“ Wo, 1 received 55 c.c. of the solution, and was inocalated with sciled blood on the 3rd October. The
* hacmatozoon appeared on the 7th October, and death occurred on the 12th December, siztz-six days afier the
* dizeovery of the organism in the blood.

# Moo 2 received 80 c.e of the solution, and was inoculated with soiled Wood on the 3rd Octolwer: the
* leematozoon appeared on the 6th, aud death ocourred on the 25th Ovtober, nineteen days after the discovery
* of the organism in the blood.

* Mo 3 received 110 c.e of the solution, was inoenlated with soiled blood on the 3rd October: the
“ havmatozoon appeared on the Tth, and death ocourred on the 1st November, twenty-five days after the discovery
“ of the organism in the bloed.

¥ The eoutrol animal was inoenlated on the 3rd October ; the hematozoon appeared on the 8th October,
“ and death occurred forty-two days after the organism appeared in the blood.

* Consequently it will be obeerved that the Iatent peviod in the thres injeeted animals ocenpied four,
* three, and four daye respectively, whilst in the control animal it cecupied five dave. The animal which received
* the smallest quantity of the above solution lived sizty-siz days, and survived the other two by forty seven and
# forty-one days respectively, and the control by twenty-four duys™

Up to the present then the results of experiments with rernm have been negalive,
but I purpose if time permits to continue this line of investigation.

Another important point we are still ignorant of is whether animals ean become
affected by this disease without the agency of the Teetse Fly or by eating raw flesh, ag, for
example, by drinking contaminated water or eating soiled herbage. This point 1 am
engaged in investigating.

And, lastly, up to the present we do not know of any drug which will prevent the
direase or cure it in every instance when incurred.

I have received a letter from Mr, P. Ogilvie. Pretoria, kindly offering to assist in the
elucidation of the F]}' i f!lh!stiﬂ!!, atnd :lﬁking for sngguminr:.&: as to lines of work., For hia
information, and for the information of any others who may also wish to help in this matter,
I would make the following suggestions :(—

1. That all trustworthy information regarding seasonal prevalence be collected.

Dr. Lingard writes me that in India the rains generally commence on June 9th
tbursting of the S.W. monsoon) ; Surra appears, according to the date of rain, in September,
and continues during October, November, December, aud gometimes into January. He
wishes to know when the raing commence in South Africa, and when the disease is first
recognised ?

According to the Natal Almanae the dry season includes the months of April. May,
June, Julv, and August: the wet season, September, October, November, December,
January, February, and March, Ae far as I am aware Nagana ie not confined to certain
months of the year as Sura is, but I should like to have more definite information on this

ot
e 2. Towards the end of the dry season or when the water pools are nearly dried
up, ean the Trypanceoma be discovered in this concentrated water by the microscope or
by feediug or injection experiments?

3. The question of herbage.—Dr. Lingard states that in India after the rains have
commenced the resting forms of the organism which have been elinging to the graes
bordering upon the water-holes begin to soften, and when the animals feed on such
vegetation, repeated doses of the contagium are taken into the stomach. It is probabie
that the emall discs gradually gain an entrance into the blood etream and their develo
ment takes place in the liver, spleen and glande generally. All grass eating animals,
therefore, may be the subjects of Surra. go that the opinions held with regard to the
hig game by the natives are possibly founded on fact. &

In Africa we are, as vet, in dense ignorance respecting the resting stage of the Fly
}meatnzn:m; this would Le o most impur!z:!][ pf:ilﬂ to work up. In I'Eg;a,rd to the herh.age,
will such grass and water brought up from the Fly Country give nse to the disease in
healthy animals kept in a healthy locality ¥

4. It would be important to find out as far as possible what species of wild
animals, vultures, barbel, &c, harbour the parasites.
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: J. As many examinations of the blood and fluids in the body eavity of the Tsetae
Flies should be made and the result noted. Injections of fluids in which several flies have
been mashed up might also give results,

6. How long do the hiematozoa retain their vitality in the b vy of & dead animal ¥

i. How Jung do the hasmatozoa retain their vitality in ovdinary poud water

8. The Fly Disease in the native sheep and goat has to be worked up. I have up
to the present been unable to procure these animals from the natives here.

9. Further information is wanted regarding the breeding of the Tsetse Fly.

10, Are the young of animals affected by the “ Fly " in any way immune to the
disease ?

11, Sir Walter Hely Hutchinson informs me that he has heard it stated that
animals can be rendered immune to Teetse by taking them into the Fly when young,
at intervals. Is there any truth in this statement !

12, Will the passage of the parasite through a series of animals influence ite
morbific power ? '

13. Would large quantities of the serum of wild animals, say the wildebeeste,
have any influence on the course of the disease if injected under the skin or into the
peritoneal cavity of the animal affected by the discase ?

14. Can anyone study the disease in tamed wild animals, for example the koodoo
or any of the smaller buck? Or can auyone procure such animals and send them to
Ubombo to enable me to try the effect of the disease on them ?

- 13. Why should the wild animals be spared whilst tame animale suffer? What is
it in domesticity that removes immunity 7 Can the domestic animal be supplied wﬂh“x‘:hat
is present in the wild ? Can this something be discovered ?

These then are a few of the problems to be solved in the “Fly ™ question, and
if anyove wishes to work at them and requires living Trypanosoma, | shall be happy
to wject any living animal they may gend to me for the purpose, and so supply their want







