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Preliminavy  Report

SELSE LT DISEAME OR MAGAMA

BY

SURGEON-MAJOR DAVID BRUCE, A.M.S.
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To His EXCELLENCY
Toe Hox Sk WarTer Herv-HurcHinsox, K.C MG,
GOVERNOR OF NATAL AND ZULULAND, &C., &C.

Your EXCELLENCY.—[ have the honour to inform vou that in accordance with
mstructions received [rom you, I left 1’Et'l-.':'nmri.l;f.lmr;_: on the zrst .-"uu?_-;u:-.l., i8g3, and arrived
at Ubombo, Zululand, on the Sth September, 1895, flor the prurprose ol -.'uutiuuiug the
ill‘\'l.:ﬁlig.'l,l'jmu of the Tsetse Fly Disease, or Nagana, as it occurs in Zululand.

| have now the honour to forward a Preliminary Report, containing a statement of
the results of the investigation up to the present date,

I may here state that on my arrival in Zululand the Tsetse J“l}' [Fisease and .\'.‘lgun.'i
were looked Wpon a5 separate and distinet diseases, and one of the hest results of this

"m\.'-.:sl_ig.'_uiun was to show that they are undoubtedly one and the same.

This Preliminary Report contains :—

1—A {Il'h::riptiurl of the Hamatozoon discovered i}_\' me in IHIH. in the blood of
animals affected by this disease, a parasite not previously discovered in Africa

2—A description of the Tsetse Fly, with experiments designed to show the part
(il any) this Fly takes in the causalion of the disease.

3—The result of experiments having for their object, prool of the connection (if
any) which is supposed to exist between the Big Game and the spread of the disease,

3—A :]:*:ilr;r'l!:l'mn ol the disease as it alfects domestic animals, with illustrative
CaASes,

5.~—Inoculation and feeding experiments to show the communicability of the disease

[rom affected to healthy animals,

| have the honour Go L
=i,
Your mast ohedient Servant,
DAVID BRUCE,
Hl:fgt*uu-l];{jur AMS.

I.‘I'll']]'l'lllili'l..
Zululand, r2th December, 1545,
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Tsetse ¥y Discase ov Nagana.

— —

L—DEFINITION.

The Fly Di: : or Nagana is a specilic disease which occurs in the horse, donkey,
ox and dog, 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 percentage of cattle recover. It is character-
ised by fever, infiltration of lu-.li_.ul-ll.:l.l“ ]'I.I!!IIJ'I:I into the subcutaneous tissue of the neck
abdomen or extremiities, gl'ﬂ“i‘ rise Lo Swi l]!llj{ in these rt!,llun , by a more or less ntimi
destruction of the Red Blood Corpuscles, extreme emaciation, and the constant occurrence
in the blood of an infusorial parasite, cither identical with or closely resembling the
Trypanosoma Evansi found in Surra, a disease of India and Burmah. On post martem
examination, deposition of a vellow jrlh‘ like material in the sub-cutaneous tissue, inter-
muscular Li_'!.-i.*rlﬂ and under the -rrr;m- COVE |:'||'u!|.r aof the heart, with ;:u:iﬂlah stains or ecc |'|1. Masls
1“ \':Ir““l‘i l'l_'gl.“l'lb as on ll'li_' mnmner ﬁ‘\I::IL'Ll I_I[ lhl ‘\I\]I'I t]'l.l:" SErons II'I(_'I'I.I‘I:IF.IIH" {u‘.cr]l15 t.I'Il."
lungs, and outer and inner surfaces of the heart, enlargement and soltening of spleen and
congestion and fatty degeneration of the various organs.

OMENCLATURE.

This disease in South Alrica may gencrally be said to have been called the * Fly
[Msease |n,' ]"urupr;m travellers and I'|HH|_[ TS, @ el "‘\gli_, AT IH. the natives and those while
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 disease is caused by the bite
of the Tsetse Fly, and the term Nagana lrom the symploms presented by the animals
suffering from the disease, the word Nagana meaning in Zulu, to be low or depressed n
:.p-lr].l:-.. I |m:.l times the disease was known I'ﬂ. the mamee I“]‘"“”- and at the prese nt m som-e
parts of the country, as in the !.'.;Il.ll:_:, of the Black U mibulosi, it is called Munca, (rom the sucked
out appearance of the diseased animals.

M. Scloss, a Belgian Engineer, who came from the Congo to the Selati Railway in
1894, recognised the disease as being the same as ** la mouche " n the Congo State.

1]

3. —DISTRIBUTION IN ZULULAND.

For the purpose of future reference it would be well to give as fully as possible in
this Report the distribution ol the disease in Zululacd, and to this end 1 intend Lo address
the various Kesident Magistrates in their several districts asking for information to enable
me Lo prepare a map showing the localities where the disease is endemic,

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 tracts, the physical
conditions of which imp]\' heat and moisture.  These tracts in Zululand are situated in the
level coast plain which extends some 50 miles inland, and river valleys which enter or
debouch on this plain.  From Ubombo, situated on the summit of one of the hills forming the
chain of the Lebombo Mount; s, it .x_{um!. view 15 obtained of this level coast '|_:|.|1I1. slretc !:I.ng
from the basc of the mountains to the sea some Go miles off. It looks as level as a billiard
table, and 15 covered as far as the eye can reach with a dense t|mr|'|'_|.' scrub of mimosa, which
at thiz time of the year, and at this distance is olive green in colour. Streaking the level
U-'.pd:l'lw ATE NUIMETOUS Open Spaces o !-L“-I"-"" 1_1'-".1"'|_|:] with Erasses, vivid green in colour.
This huge plain stretches as far as the eve can reach to the North and South “and merges in
the blue of distance and of the sea to the Eastward. A few miles to the South, the River
Imkusi can be zeen w 1|1d:|:-l:_‘ ACross L e il].1]l1, having just passed through the Lebombo Range
by a deep canon or poort, to fall into St. Lucia Lake, its course being marked by the denser
vegetation along its banks; and some dozen miles to the North, another river, the Pongela
runs out into the plain in the same manner, to turn Northward to Delagoa Bay.  The strip
of country opposite, lying between the two rivers and extending some 15 miles out, is * Fly
Country,” the home of Nagana and Malaria and uninhabited except by wild animals.

4, —HISTORICAL ACCOUNT.

In a fuller report it Ly by i_|m-|l-;-.1i||_-_: to trace the ||l51u1':.' of this.disease as it has
occurred in Zululand during the last half century.  How it has broken out in certain districts
in certain years where it was before unkown, or l.ii.:'illi].:'l.'-ilftld in others where in |||r:"."|nu:a
years it had existed. Suffice it to say i this !:r:'ﬁlniuur}' Report that the disease has
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evidently followed the laws of other infectious diseases, and spread some years to a greater
extent than in others, when conditions favourable to it existed, or breaking out in epidemics
and carrying off large numbers of domestic animals where before only stray cases had
occurred.  The evidence, moreover, goes to show that the disease has existed in the lower
tracts of the country time out of date, and is in no senge a new disease.

5—ETIOLOGY.

The opinions of the Europeans scttled in Zululand and of the Natives themselves are
so conflicting that little or no good will be gained by entering fully into their evidence.
Three theories are held—

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

B.—That the discasc 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.  This may
be called the Native theory. .

C.—That the disease is the product of certain physical conditions obtaining in regions to a
certain degree tropical, and that the immediate cause is either Malaria or a vegetable
1““5':,}“..

A.—THE TSETSE FLY.

In this preliminary Report, and although up to the present | have not been able
exactly to prove the part which the Tsetse I"‘i}" pla}'s in the causation or i}rndu{;tiun of the
["l:,.- IDigease, | think it well to lu'gin with a consideration of the F]_\' itself, not nn]}- on account
of its historical value, but also because 1 am at present of opinion that the Tsetse Fly does
play some part, and perhaps no inconsiderable part, in the propagation of the disease. Be
it at once stated that [ have not the slightest belief 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 the leech, which injects a fluid to prevent the coagulation of the blood, or the
snake for the purpose of procuring its prey or for defence, but that at most the Tsetse acts
as a carrier of a living virus, an infinitely small parasite, from one animal to another, which
entering into the blood stream of the animal bitten  or pricked, there propagates and so gives
rise to the disease.

DESCRIPTION OF THE TSETSE FLY.

As the question often arises when a fly has been caught as to whether it is the real
Tsetse or not, | think it may be found useful for the purposes of this Report if I describe the
fly somewhat fully, and give a few drawings of its appearance.

The Tsetse Fly, Glossina morsitans (Westwood) is about 11 m.m. or seven-sixteenths
of an inch in length. The head is buff coloured, darker on the summit, with two minute
dark brown spots on either side, and 15 distinct from the thorax; the eyes are 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 hairs. The abdomen is pale yellowish
white or buft coloured, and consists of six sesments, the central four of which have |:lrg't: oval
shaped dark brown spots on either side of the middle line, giving the appearance of a narrow
|u]1;_{]t'llt]il'l-'!t :,-ulh;n.',' medium line, crossed 1::..' four well marked and one indistinct transyerse
vellow band,  These ].'u.-]!.uw lines on the upper surface of the abdomen, the one down the
;'L'I]LI‘L'. and the four q_'rn:na;aiug it are as clear cut and distinet as if marked or arawn by a pen
and ruler. The legs are buff coloured touched with yellow, and the tarsal hook, are bifid.
The transparent wings are about 10 mem. long and. 4 we.m. broad and are smoky in colour.
When the Tsetse is at rest the wings fold over one another like the blades of a pair of
scissors, and give the fly an elongated appearance.

The Tsetse Fly does 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 larvais furnished
with a black hood at one pole and two minute spikes at the other. It is annulated and
consists of ten segments.  Immediately on being born this larva creeps about with a good
deal of activity, evidently searching for some cover or hole in which to hide. Having found
a rl.':illlllg !:];lt'l.' 1t imnuﬂ:linh'l}' begins to change colour, E'l.l'l(ll alter a few hours has turned into
a jet black hard pupa or nympha. Up to the present time none of these nympha have
hatched mto the |J-r|'|.'q_-|;'t imsect, sothat I am not in a |m~.-'-iLir:lr| to say how |u|1g this takes, or
even what external conditions are necessary for the process, but as | have placed several
under 1,-.;|,|-}-1'n§_: conditions, 1_:||:I.I!1.iIIH SOMeE in ::|i;_:hl|}‘ moistened earth, some under leaves, and
others in dry places, a successful rearing of them may be anticipated.

A representation of the Tsetse Fly and its larva i1s given on the following page.

Fig 1, represents the Fly in its natural size with wings folded over each other
scissor-lashion.



PLATE L

gt
Gk et
Frg 2 Fegd

TSETSE FLY.






3

Fig 2, represents the larva immediately after extrusion, vellow, segmented with
black hood and two minute :aplkt':-a.

Fig T shows Lthe same larva a few hours alterwards, when it has become black and
hard. HBoth these ﬁgur:':a are also drawn natural size.

Figure_ﬁ 4: 5 0, and 7, represent the I"I:.' magnificd two diameters, in various
positions, and before and alter feeding.

It is astonishing with what 1‘;||::|i1|1ll:..'l.|u'1.' hll themselves with blood ; in as small a
space of time as 20 0r 30 seconds a Ay will become swollen out like a balloon with bright
red blood,

O entering * Fly Country,” one is not left long in ignorance of the presence of the
Tsetse. The natives may be seen slapping their naked legs, the dogs bite round, and the
horses kick, The Tsetse, however, may be said to be somewhat local in its distribution in
l.]“! I"“IJr L‘uuulr}', Ijl:!jl'lg ﬂlll}' met 'I-'I.'i'l.l! [RLeLLy -'II][! lI'Ii_'.II Flr!{l il] [l!\i’ llu11]|.]l!r5, Illltil :.'[]'LI. enler somde
g|ath' or clear space in the thorns, when suddenly thie .-al;li}piug, hiL:ing and L:irl.‘ing g0 on with
tenfold energy, and you can catch 30 or go flies in a few minutes.

The Tsetse has a direct flight, flopping if | may use the term, suddenly on the
animal attacked, and is very pertinaceous. It affects in horses the legs especially in the region
of the fetlock, and on being detached from its position by the vigorous kick the horse gives,
will only rise a few inches and again settle near the same spot.  Alter the initial prick there
is no irritation, and the animal will stand |||:|'|rtl_1.' while the Fl}' has its feed.

In man the h'ur'l."lrig of the l;lr;:hum;'i:_a in the skin 15 .'u.'ﬁunpauil'{l h}-‘ a ﬁh.'lrp |1rick
which draws ones attention suddenly to the spot, but the pain is trivial and the subsequent
redness and irritation very shight indeed, in fact less than that cawsed by the mosquito.

The fly makes a loud buzzing sound when fAying, but alter his feed and at rest he
emits a peculiar sharp shrill note.

In horses, dogs amd cattle I have vsually failed to find any swelling or symptoms of
irritation [c}lhm.'i.ng the bite, but in a riug on two occasions a well marked soft _::.1.".1,'l|'lr|}:‘r under
the skin of the part bitten, as large as a hazel nut, was observed, and this persisted for some
time.

The Tsetse is not at all casy to catch with the h.;uh:l, l.‘!-ilh!t:i.'l" ' durillg the {Id}-', |.::'i.1|!.;
nimble and t]l.lii.‘k of movement, but at carly murning or sunset lhr._'_r ﬂrcml:c: e |t:L|1;1rgi1.',
and are then more r‘uadil}' securcd, When | wanted I'n'iug 5:1:-:-_;'“111.:“:1' for any purpose I
provided myself with a butterfly net, with which it is easy enough to catch them unhurt.

It is said that the fly follows the large game, but I never found them in any number
in 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 a
wildebeeste | certainly found a large number of Tsetse on the dead animal.  And again on a
dead buffalo | counted as many as 4o flies feeding on it at the same time.

EXPERIMENTS WITH THE TSETSE FLY.
The hrst series of I.':\'Ijl.'rll]'ll‘i"]]lﬁ I imstituted with the I'I}' was Lo e out i lies l:t'lﬂ,
mn captivity at Ubombo would cause any local or general disease in susceptible animals.

i The flies were kept in cages made with muslin sides to give them air, and a glass
:'-]Idlilg door f.'m' ]Iglll and to observe them hzuding, and sometimes lived for several wecks
under these circumstances if giver a meal once in two days.

. They were fed by pressing one of the muslin sides ol the cage close against the
skin of a suitable animal.  The tollowing case will sufficiently illustrate the manner and
results of the experiment.

Exp. z10. Doc ExcLIsSH.

5l'ptmtlhi.'r ssth—Placed hive Tsetse Flies on the abdomen of a small dog after
carclully shaving the part.  The flies bit readily, and a small drop of blood vozed out on the
surface ol lhr.-dng’:.-‘- abdomen from each bite.  The dog did not secem Lo be hurt much on
being punctured. At no time was any swelling or irritation to be seen where the fhes had
setiled.

. Fhese flies were fed on the same dug Cvery Lwo :3;{}'5* until the 28th November,
without causing any local or general disease, when the experiment was stopped, and the dog
has remained perfectly healthy up to the present date.

The next series of experiments was devised in order to prove whether the Tsetse
Fly can or cannot carey the disease from an affected animal to a healthy one. The result of
this was successful, as the following cases will show,

Exp. 228. Nanve Doc.

November 21st.—Fed cight flies on this dog after they had fed for a short time on a
dog affected by Fly Discase.
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November 23rd, 25th and 2g9th.—Repeated the above procedure.

December 5th—Dog found by microscopical examination of his blood to be suffering
from the discase.

Exp. 222. POINTER Doc.

. _November 12th—To-day I placed eight flies for a short time on a dog affected by

the Fly Disease, and immediately thereafter on the above healthy dog.  On the 13th and 141}:

:il:m experiment was repeated, and on the zoth the dog was found to be suffering from the
isease.

The following chart represents the onset of the fever.
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From these two series of experiments it is seen in the first place that the flv per se
does not give rise to any local ar gemeral discase, and this is further borne out by other
experiments in which | 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 animals.

MNow as one of the :_'.hjq--;'t:i of this iln‘:-sligal ion 15 Lo establish the part, if any, that
the wild animals play in the dissemination of this discase, and as my working hypothesis at
present is that some species of animals living in the Fly Country harbour 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 vaccinia from child
to child, I next tried the experiment of taking susceptible animals into the Fly Country for a
few hours, there permitting them to be bitten freely by the Fly. but not allowing them to eat or
drink until their return to the top of the hill.  For this purpose 1 used three perfectly healthy
horses, and the fol]uwing three cases will show that wnder the stated conditions, animals
become rr:u]il}' affected h-}' the disease.

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

Exp. 205. Horse—In good condition.
On the 1gth, 24th and 29th September, this horse was taken by me into the Fly,
and remained there on each occasion from about 10 a.m. to 4 p.m.

Dwring this time the horse was not allowed to graze, and it was noted that a
number of Tsetse Flies settled on him during the d:-l_'g'.
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On the 4th October this horse was seen to be looking out of sorts, his hair was
staring, and a slight watery discharge ran from the eyes and nose. His temperature had
risen considerably on the previous evening, and still remained high. On microscopical
examination of his blood, he was found to be suffering from the Fly Disease.

The following chart shows the onset of the fever.
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F:_t'r. 2054, HORSE.—In good condition.

This horse was also taken into the Fly Country on the same days and under the
same conditions as Exp. 205, that 18 to say he spent three {].1}'5 from about ro zm. until 4 pm.
in the Fly Country, and was not allowed to graze or drink.

In this case the disease maniflested itself on the qtil N‘m‘i'rnlnrr, :||I'|"uu;_:h he was
noticed Lo have lost condition as i..'HT'I}' as the 22nd October. And it is probable that he
contracted the discase earlier than this date, but on account of the savageness of the animal,
who had to be cast 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 shows the course of the temperature. [t is probable that the
disease began on the 28th October, bul no examination of his blood took place until the cth
November.  The chart 1s not continued after this date, as the horse was al once '|.illll on |z|rgfh
doses of arsenic, which as will afterwards be seen, modifies the temperature curve and course
of the disease.
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Exp. 224—HORSE.

This horse was taken into the Fly Country on several occasions, (marked by the
crosses on the pext temperature chart) and wnder the same conditions as the last two
exXperiments,
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The following chart represents the onset of the disease.—
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These three experiments then show abundantly that horses cannof be taken with
impunity for a_few hours into the Fly Country, even although they are not allowed to eat
or drink there.

This last series of experiments, however, proves less than at first sight it might be
supposed to prove.

It U-n'_v proves that EiLECEptibl{' animals cannot be taken into the Fl:,. C:}Lmtr_'!.', evien
although they are not allowed to eat or drink there. It does not prove that the discase
1s carried to them by the Tsetse Fly.

There may be other ways of taking the disease, for example by inhalation. The
disease called -'"I-g'lJt.‘- or Malarial Fever in man is of all diseases prﬂhahl}' L]:u: ane most nca.rljr
related to the 1*~|}r disease in animals. 'f‘h{:}' are both ecaused |:||_\r blood i}araﬁilcs hﬂonging b
the Frotozoa, and they are both found under similar physical conditions. In the case of the
much studied and familiar Malarial Fever, none have up to the present had the courage to
assert that man would be immune by merely taking care notfo cat or drink while in a
malarious district, or in other words only to eat cooked food and drink boiled water while
there. On the contrary it is asserted by the latest authorities that merely breathing the air
of Malarious Districts is sufficient to set up the disease. In other words that thg parasite can
obtain entrance to the system 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
stage or spore form in which it can exist as a dry impalpable dust. :

For my part | have much difficulty in believing that animals afEinlected as ‘arule
with Fly Disease by inhaling the materies morbi, and until I find animals still susceptible to
the disease which are protected in some way or other both from feeding and the fly, I shall
continue to be sceptical.

On account then of the lack of absolute proof furnished by the last experiments, |
set myself on the zz2nd November o try to infect susceptible animals with the discase, by
being bitten by flies brought up daily from the low country and straightway placed on the
animals.

If this t'xlwrimunt should result successfully, | shall consider it proved that the
Tsetse Fly does commonly in a state of nature convey the discase from animal to animal, and
an aclive search can then be made with some chance of success to hind the :-i.E:ItH!Zil'.H of animals
which harbour the |mr.155tu. OF course proof will require Lo be adduced that the animals
under experiment did not become infected in other ways, but that can be done by control
experiments.

But up to the present this experiment has not produced any result, nor could it be
expected to do so, and it must be persevered in for at least two months further before it
can be said to have given negative results.

1 am also t'.'lrr;ring on at present c:cFi‘:':rim-:ntﬁ to find out how long the I'Ii-.'s_uml Carry
the infective agent about with them, by allowing them to feed on an affected animal, and
after various pvrimls of time Iﬂm:ing them on a healthy one.
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B.—RELATION OF BIG GAME TO THE FLY DISEASE.

There can be no question as to the very widely spread opinion which exists

. . . - T . s

regaﬂlmg the wild animals as in some way or other r:*:;pnu:athh_' for the propagation of this

disease, 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 emphati-
cally that where there is no game there is no Nagana, and example after example could be
cited of the statement that the game having been driven out, the disease disappeared, and on
the reappearance of the game that the cattle .-1;_{::'m became Hi['L‘I.'!.'. Those who hold the
Tsetse Fly theory explain this by affirming that where the big game is there also is the Fly.
Others as mentioned above are of opinion that the game contaminate the grass and drinking
water and so infect the cattle,

But after all this kind of evidence is not very trustworthy. In the old days when
the big game was numerous and roamed over the whole country, hunters and travellers
never cr;:n'qﬂai:wt] of the Flies unt: l!n-}' encountered the disease in low ]:.'iug tracts ol
country or along the large river valleys. Now that we know the disease to be caused by a
blood |}El:|'.':EilL', and that the disease can be carried by flies from affected to healthy animals,
we can see how such theories may have some foundation in fact.  But until the leematozoon
is discovered in the blood of wild animals, and it is proved by experiment that the Tsctse
Fly under natural conditions does carry these diseases, all the theories must be dismissed by at
least the Scotch verdict of not proven.

Up to the present the result of my own observations have been altogether negative,
but | de not (Il":—il,].‘li!’ of hl:illg able Lo hring forward afhrmative or s.;il'lﬁi;lclur}' Ilug;{livu
evidence on this point in the future.

At first | thought that by a careful microscopical examination of the blood of the
big pame, some light could be thrown on the subject, and to this end | submitted the
blood of Buffalos, Wildebeestes, Koodoos, Inyala, Bush Buck, Reed Buck, and the smaller
varieties, shot in the heart of the Fly Country, to a lengthened microscopical examination, but
with no result.

Thinking, hewever, that the pnmsh:_— n1igh!. exist i oo =mall numbers in the blood
of these animals to be readily discovered by direct examination, | am now injecting a large
quantity of blood taken immediately alter death into dogs, as it has been proved by experi-
ment that in cases in which the parasite could not be demonstrated by the microscope, an
inoculation experiment of this kind readily discovered them to exist.  Up to the present date,
however, none of those dogs have shown any symptoms of the disease; so that this important
point must be allowed to remain undecided at present.

C.—That the disease s the product of certain physical conditions abtaining in
regrons fo a cerfain degree (vopieal, and that the tmmediate cawse iz cither MWalaria or
a vegelable poison,

At the present stage in the enquiry this theory may be di}ilni.‘-::ar._tl with the En..‘l'l'l--"ll'li
that Fly Disease is not identical with the discase known in human medicine as Malaria, nor
is it caused by a vegetable poison, and in regard to the Disease being the product of certain
physical conditions obtaining in regions to a certain degree tropical, this is so far reaching
a proposition that it may be assented to.  1f | may be permitted to theorise for a moment, |
should say that the physical conditions required are those favourable to the hife and growth ol
low forms of vegetable and animal life, such as the infusoria, and that in the Fly Country
these conditions are found 1n an eminent degree.

In regard to other points relating to the Etiology of this discase, such as Seasonal
Prevalence, Sex, Age, Breed, &c., to enter fully into such matters being more of Scholastic
than practical interest, 1 may dismiss them in this Preliminary Report by the remark that
according to my present knowledge, neither Scason, Sex, Age nor Breed has any very marked
predisposing or protective influence in this disease.

6.—THE HAEMATOZOON OR BLOOD PARASITE OF THE * FLY DISEASE.”

At this point 1 think it will be convenient to give a definite description of the para-
site discovered by me in the blood of animals affected by this disease, and to bring forward
my reasons for considering it to be the proximate exciting cause of the disease.  For the
1!1.'.'1'!-1:'.“1. I shall call it the Hamatozoon or Blood Parasite of H}'I disease, although i all pro-
bability on further knowledge it will be found to be identical with the hrmatozoon ol Surra,
which is called Trypanosoma Evansi or at least a specics belonging to that genus. For the
purpose of having this point of identity settled | have sent specimens of blood v-:n-nl:tljﬂﬂ;_{lil'l.{'
parasite from the horse, donkey, ox and dog to Dr. Lingard, Bacteriologist to the Indian Govy-
ernment, who has been investigating Surra since 18go. | have received one communication
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from Dr. Lingard, who doubts the identity of the two diseases, since the Indian disease does
not affect cattle, whereas here in Eulul-'mii, Nagana according to common experience is almost
invariably fatal in these animals.

To obtain a specimen of blood from horses, cattle or dogs, for microscopical exami-
nation it 15 most convenient to take it from the outer surface of the ear.  The ear 1s first care-
fully shaved, and then thoroughly cleaned and dried. By pricking a small vein with the point
of a sharp scalpel a rl:rui.'r of blood wells up. It is best to remove the frst dmp. as it may
contain a quantity of debris in the shape of Epithelial scales or other foreign matter. The
second drop is now touched by a thin slip of glass or coverglass, and this is placed face down-
wards on a glass slhide. The blood of course flows out into a very thin laver between the
two glasses, and this may at once be examined under a microscope.

As this specimen is unstained, and as the hzzmatozoon is a transparent body it will
of course be necessary to examine the |1rcp.1ratim| with as small a []i;;phragm 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 yellow discs, and among them and causing
much commotion among them, can be seen transparent elongated bodies in active movement,
wriggling about like tiny snakes and swimming from corpuscle to corpuscle, which they seem
to seize upon and worry. They appear to be about a quarter of the the diameter of a
Red Blood Corpuscle in thickness, and 2 or 3 times the diameter of a corpuscle in Iength.
They are pointed or somewhat blunt at one end, and the other extremity is seen to be
prolonged into a very fine lash, which is in constant whip-like motion. Running along the
cylindrical body between the two extremities can be seen a transparent delicate longitudinal
membrane or fin which is also constantly in wave-like motion.

The hamatozoon vary among themselves a good deal in size and shape, and seem
to take on slightly different forms in different species of animals. But as a written description
of such things is tedious and after all gives very little information, 1 refer the rracilﬂr of
this Report to the various figures given on the following pages illustrating the parasite as
it appears in the horse, donkey, ox and dog.

These parasites evidently belong to a very low form of animal life, namely the
infusoria, and simply consist of a small mass of protoplasm surrounded by a limiting
membrane, and without any differentiation of structure, excepl in =20 far as the membrane is
prolunged to form the longitudinal fin and flagellum.

A much easier method however of dutl't:maill:'util'lg the presence ol the Hematozoon
in the blood of animals affected by the F]_f disease, 1s b}' means of stained ]:n'.p.'ir.a.l,':m:s of
blood.

A drop of blood 15 placed in the centre of a coverglass, another coverglass is placed
on it, and the two wgently squeezed together in order to spread the blood out into as thin a
layer as possible.  The two coverglasses are now shd apart, and the film of blood remaining
on cach is allowed to dry. The blood is then lixed on the glass 1‘:}' llnldiug it for a few
seconds over the open moith of a2 hottle :_‘ul:lt:L'Lning a few li?l'_}'ﬁtill:i ol Osmic acil.  After
washing the preparation in water it 1s stained for a few seconds in an aniline stain, such as
Carbolic Fuchsin, again washed, allowed to dry, and finally mounted in Canada Balsam, As
the Hamatozoa are now stained a bright red among the more faintly stained Blood Corpuscles
and they are now motionless, they can be more easily seen and more thoroughly examined.

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 disease, and is absent
from the blood of all healthy horses, cattle or dogs.

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

3. As the disease progresses, pari passu with the destruction of the Red Blood
Corpuscles the }:Etrﬁ:-i'i.ll'!-i tend to become more numerous, sometimes reaching the enormous
number of 5, 10, or 15 millions in every drop of blood.

4. The transference of the the smallest quantity of blood from an affected to a
healthy animal sets up the disease in the latter, as | have shown above, even the very small
quantity of blood conveyed by the proboscis of a few Tsetse Flies is sufficient to carry thz
disease from animal to animal.

+ —DESCRIPTION OF THE FLY DISEASE OF NAGANA AS IT OCCURS
IN THE DOMESTIC ANIMALS.

In a ::-g-'limi.n.;n':.‘ Rt:puri of this kind, and at this stage in the irn':::iliga.tiun, which has
onlv lasted a little more than two months, and with the few number of cases at my i!iﬁl}uﬁul,
it would be 'pri.!l!ll.'tll.ll'l' Lo ;_{q-m'r.'lllar.u Lo fr{rul}' an the Hj'lllpl‘.urns. L'uurﬁ:'., and duration of this
disease.
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All dizeases are protean in character, and some 1|'|'I|‘| new can be learnt from each
new case. (v will be more suitable then to give a very hrl.vi description of the disease as it
hrmdl} manifests wself in the different anim: |.|~1, and to give as far as 1:|u~.:-|hit- a ty pn_'..ul Case
or cases, with temperature charts, fluctuations in the number of the Blood Corpuscles, and
Parasites, and a short description of the principal changes found on post mortem examinaton.

A —FLY DISEASE OR NAGANA IN THE HORSE.

The hrst AP pPearanCe of a horse I}L'ing affected h}' :"N'.'L;_:m'l.t 1= that lus coat stares,
and there is a watery discharge from his eves and nose.

H'Imrih' afterwards a ﬁ]:'-hi SV ]im“ under the be |]_1, O puﬂmcm- of the sheath may
be noticed, and “the animal falls off in Hj:lHlItIlirH.

The hind extremities also tend to become swollen.  And these various swellings
fluctuate, one day being marked, another day being less marked or having disappeared.
Durlng l]'l'l‘\ 1,||'|'|1;_ 1,|'|L" EII'IIII.I I.I 15 lIII: l.,.u“'l]-l Iorse ..lI.HI I EI]IdL'qltL‘d J“.' ]U[}L'i- {!II" -'lllll I'I:-UI -]
his head, his coat stll stares, becoming |1 arsh and thin in places ; t]u' muCous rm-mhr:l.m of the
eyes and gums are pale, and probably a slight milkiness of the corner of the eyes 12 observable.
In severe cases and in the last stages a horse presents a miserable appearance.  He is a mere
scarecrow covered with rougl harsh hair, which has fallen off in places.  His hind extremities
and sheath may be more or less swollen, sometimes Lo a great extent, and he may have
become quite blind. At last he falls down unable to rise, his breathing becomes shallower
and shallower, and he dies,

During his illness he has shown no symptoms of pain, and up to the last day has
had a fairly good appetite.

The fﬁl]ﬂwing two cases, with their ;u'::ulllp;i.u:,.‘il1g charts, illustrate the disease as it
occurs ordinarily in the horse ;:—
Exp. 212. Horsg, Bav.

']th bglﬂmnhur. 1895.—This horse arrived at Ubombo to- day from Nongoma, and is
in poor condition, but otherwise healthy.  No hematozoa in blood.

Oth October, 18g5.—Taken down to camp in Fly Country.

z2oth Ociober, Iﬁgﬁ.—]{:rlnrnu::] to Ubombo.

218k October, 18g5.—0On examining this animal to-day for the first time since his
leaving for low country, he is found to I:..u a shight watery dischs arge fromy his nostrils and
eyes, there is a slight “swelling of the off hind leg, his temperature is raised, and the blood
conlains numerouns Ihl.'l'ﬂ-ﬂ.k{l.-!l.l"l

z24th October, 18g5.—35ince the last entry, the condition of this animal has remained
unaltered. This JIll::li“rllllt;_F he is rather worse, his coat 1s Htl.l'.lllg, he has a dull, h(-m.'}',
de |]-r;=nr:{| look, there is a faint |m||n opac |11. of both cornes, the watery discharge still
continues from eves and nostrils, and he is rapidly growing 1En|.|1n-. r.

28th October, 1895 —Condition much the same as on the 24th, with the addition of
a well marked cedematous swelling of the sheath,

5th November, 18g5.—This animal 1s much worse this morning.  He is very weak
and emaciated.  There it still marked swe IIm" of the sheath, the 1m]l,||:|n, ss of the © urm a2 %
more manifest, ahhmtg_h not to such an extent as to interfere much with vision, the ¢ onjunchival
mucous membrance 15 marked by dark red blotches or petechie, and the discharge from
nostrils and eyes still continues,

Except the swelling of the sheath there are no external visible swellings, and no
l,'nlptiuu of any kind on the skin.

Bbth November, 18g5.—This I!'I::I'!II!II'IL{ this horse was seen to be very weak, and stood
for some time with hbh wide apart as il alraid ol ltlllru!l‘r At 11 am. he lay down, his
respiration became hurried and shaliow, and he died at 11,30,

Past moriem one hour after death.

Body extremely emaciated.  The cornea ol both eyes is opaque, and there are
pete «chize on both -.u:nn]l.m-.m il.  There 15 no apparent swelling of any of the extremities, nor
15 there any 1'rupl|1m present on the =kin.

On making an incision along the middle line of the body and reflecting the skin,
the |__~.'||:||||:|.1I:1L. LI s in the ;:rulu on both sides are seen 1o be enl: LI‘:_.l'lI to the size of a ~.11|,||I
oramee, | hese _}_:l;l.ru.l:a on section are found to be @wdematous, and the subcutaneous Lssue
in this region is infiltrated with a yellow jelly-like substance.  On opening into the abdominal
ca\'ll\' u-l'lh a few ounces of clear straw coloured serum are found n 1Fn- ]n'nl-m: wim, the
um_-st:llmln_ullu.:rv exceedingly pale, and the spleem 15 much enlarged,

After sawing l]nml._,h the -\.H.:I'l]llll.l anl ;—xpu-«am_‘ the cavity of the chest, both lungs
are seen to be healthy in colour, and there is no fluid in either 1:]-11:'.:! cavity.
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The pericardium contains 48 ounces of clear straw coloured serum. The heart
which is now exposed is seen to be bright red in colour, due to the crowding together of
patches of extravasated blood or pelechiz under the epicardium.  Along the course of the
COronary arteries ]mg{: masses of "!.-'l"”i_“"f' j-_‘]!}'-]ikt‘. matter are seen, most prnmim:nt at the
base of the heart, where the rounded masses are quite two inches in thickness. The heart
is greatly disturbed with blood. On cutting into the ventricles the lining membrane of both
isseen to be extensively marked by petechize.  The muscalar substance is very pale, and the
valves normal.

The lungs are both healthy cxcept for some emphysema at both apices, and slightly
adematous condition of the lung substance.

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

The spleem 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 very pale yellowish in colour, especially in the
region of the cortex.

Remarks.—This is a case of spontaneous Nagana in the horse, the infection having
been caught between the 6th and 2oth October, when the animal was in the low country. The
horse was \'o-'i'.'ilil}" and in low condition on arrival from Nnngnma, and l:lmbahl}- on this
account did not resist the disease as long as a stronger horse would have done.  On I{ml..-ing
at the 1r|11]n'r.'ulun= chart, the temperature curve 15 seen to be re rilar and normal tlllrilig the
week or so which I‘].‘ill:—il'll before the horse was taken into the E:I_-,r,” (i his return on the
21st October the temperature is raised and the blood contains numerous hiematozoa. The
fever curve is rather wregular, but generally shows a marked rise in the afternoon, on one
occasion registering as high as 107°F.  The Red Blood Corpuscles rapidly decrease in
numbers from 54 millions to 2§ millions per cubic millimetre.  The White Blood Corpuscles
remain fairly normal in number throughout the illness.

I'he hamatozoa on the whole range I1ig|u Lhrm:ghmll_ and are extremely numerous
towards the end, rising on the morning of death to g2,000 in the cubic millimetre.
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Exp. 205, Hogrsk, GALLOwAY.

Motive of experiment. To ascertain if this horse will become affected by Fly
Discase il waken imo the IF |} ,ﬁuntrf for a few hours at a time, not allowed 1o graze there,
but exposed as much as possible to the hite of the Tsetse I |:|

1gth September.—Took this horse into the * Fiy " from 10 a.m until 4 pm. A good
number uf 'I’setse Flies settled on him.

:4[]\ .‘ieplemln.-r.- ~Horse again taken into the *© l‘"l}'."

2g9th September.—Horse again taken into the © Fly.”

4th October —The Galloway is looking seedy  this morning, his hair is staring, and
there is a watery discharge from his 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 Fl}" Parasite is found to be jresedil in some numbers.

z-,th October.—Since the last eatry no marked change in condition has been noted.
Ths 111-‘.2|I'I'|In§__ there i= a pronounced swe lllm__-r of the sheath of the penis.  The horse is rapidly
growing thinner, he hangs his head, and looks miserable and dejected, and the mucous
membrane of his eyes, sums and tongue 1s pale.

26th October.—Besides the swelling of the sheath, there is to be remarked to-day
a swelling on the under surface of the be Iy ummediate ]1. behind the cusiform L-Ifllii’!hi' The
swelling measures 6 inches in length by 3 inches in breadth, and is not mere than three
quarters of an inch in thickness.

Oth November.—This horse was ridden down into the Fly to-day. He went very
badly, and had to be led most of the way up kill in the evening. When near the top of the
hall ]n fell, and was with :'|:|I"||.c1||11. yrl on his le 25 iy

gth November.—This morning a slight milky opacity of both cornea 1s noted.  The
animal looks very low.

15th Nevember—A herpet ic urnpti:m has appeared over the= l'L|,::i and nostrils.

16th November.—The h.lll{m‘;u is c]1. ing. He is to weak too gut on s feet this
|:|mrnmg, and is |'..1;|1g down with his rhm e --t:||1-er on the gruuud Hrr:t'l!:fng shallow, 1]1.Ii:'il'
imperceptible. 3 p.m. shot.

Autopsy.—One hour after death.

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

Un H'I"l]!.ll'lg an incision along the middle line of the body, a th'pu-,il or infiltration of
a yellow coloured ]4_'||\ Jdike material 15 seen in the sub-culancous Lis=ue, espe clally aboul the
chest and .:l"'l]l].-l]"‘f regions, and also between the | ayers of muscle in various parts of the hmi}_
Cin ope nmg into the .1i1:31:|m n no fluid iz found in t|'||' peritoneal « ..uh'..' the coills of intestine
are pale, the spleen is enlarged and the liver dark in colour.  Oa sawing through the sternum
aml :J-pq.*:nmtr into the l]m-t”!}.. the Ilm*ra are found to be coll: 'i”‘“ll |_JH|L in colour and healthy
in exiernal : appearance. There is no Auid in either pleural cavity.

I.hl! I:'I‘.']‘Il:-'l.r[]ll.l:l'l'l l'i:lll!.ﬂ"]!'i & ounces ﬁll’;i.“"l._'ﬂ]l.._]l.l.l'!"il: SCTL. ‘I.I'I.l.' |“'-'Ir|. .E".'i {Iil‘“.t.'rl(ll'd
with blood. The exposed surface of the heart is dark red in colour, especialiy so in the region
of the coronary vessels, caused by the presence of numerous petechiz under the epicardium.
There is further a large deposit of yellow jelly-like material at the base of the heart and
ﬂh:lng the course of the coronary vessels, this {111;:;55!; being HL‘:{J']_}' an inch in thickness at
the base.  On opening into the ventricles the lining membrane of both is Inund Lo be marbled
with petechia throughout their whole surfaces, the auricles are normal in appearance, the
valves are healthy, and the muscular tissue is pale in colour and flabby in consistence.

Both lungs are healthy.

The spleer measures 18 inches in length, and 11 inches in greatest breadth.  The
capsule is bluish white in colour, and many minule extravasations of. blood are seen under
the capsule.  On section the spleen |:1||l} is dark red in colonr and much softened.

The liver 1s enlarged, the tissue is dark olive green in colour and very [nable.

The capsule of the kidnevs strips off readily, exposed well marked venme stellatae,
On section the kidney substance is I:.'l.lr in colour as il from f.‘lll_'_n-‘ {i{‘gl'llt‘l‘éliiﬂﬂ.

The stomach contains a few Bot-fiv larvae, otherwise it is healthy as also are the
intestines.

Remarks.—This case is interesting as showing how readily a horse is affected by
this disease on his being taken into the “ Fly."  On the 1gth, 24th and 20th Se ptember , he
was ridden 1to the t]\.' Tounts ¥ A '-\.-.]|'|-Fa--'.' nl crushed mealics was taken, and the horse JmL
permitted to eat a mouthiul of grass while in the unhealthy district.  On cach occasion he
was seen to be bitten many Umes by the Tsetse Fly, On the evening of the gih October,
ilteen days after his first visit to the low country s temperature rises twe degrees above
normal, and next day he s found to be suffering [rom Nagana, and his blood contains the
hiematozoon. He gradually becomes weaker, and dies on the 16th November, 43 days after
the first Appearance of the |m|‘.|l~l'll.' in his |:l|.:lutl
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On examining the temperature chart, the temperature is seen to vibrate very fairly
between normal limits from 1gth prleiH,r until the gth October, except on the 23rd
September, where a remarkable rise and corresponding fall take place, for which no reason
can be given. From the gth October, the temperature is distinctly raised, sometimes very
high, and characterised by great lrr:,gulnnly until a day or two before death, when the
temperature shows a tendency to sink, falling suddenly on the day of death far below the
normal.

The Red Blood Corpuscles fall gr.u!uaﬂ}r from -_.& millions to 34 millions in the cubic
millimetre, with many irregular fluctuations.  The White Blood Corpuscles remain fairly
normal in number 1I1r{:uglmu1 never being more than 12.coo per cubic millimetre. The
hamatozoa never rise to any astonishing number, 6,800 per cubic millimetre being the
highest number registered, and generally speaking their numbers tend to point to some
connection between the presence of the hiematozoa in the blood and the temperature curve.
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B.——FLY DISEASE OR NAGANA IN THE DONKEY.

The disease runs much the same cowrse in the donkev as in the horse, as the
following case will show.
=

Exp. z19. DoOxKEY, Make.

October 23rd.—This donk=y was sent to me this morning by the Resident M: agrise
trate, with the history that she had been down in the low country at the PPongola Drift, froms
the :l':tlh to the 1gth Uctober, and that she was now evide ntly ot “of health.

Her present condition s, hair harsh and st I.:IJI'I:._{.. LJLs_.hI: watery rIL-‘-_]bctr!_y from eves

:nd nostrils, and a |n‘m:1i|1: nit m.u”inﬂ on the under surtace of the belly.  This sw E‘Illllj_, 15

flrm and painless to the touch, and measures quite a foot in length and breadth, and 2 inches

in thickness.  The temperature is 105:4°F, pulse go, and respirations 2o per minute.  On
examining a coverglass preparation of the blood, the hiematozoon of Nagana 1s seen.

November 2nd —The condition of this donkey has been gradually growing worse
day by day, but no l}'l'lllll]nt‘lﬂ. symptoms beyond those noted above have supervened.  This
morning she is locking very ill indeed, her head hangs, and she has gencrally the aspect of
utter apathy and l:h'ju_tmll. Her bloodlessness is extreme, the visible mucous membranes
being almost white in colour, and blood drawn from an ear vein is almost colourless.  She,
however, continues to graze at intervals.  The lithograph on the following page shows the
donkey in this condition.  Nete the swelling on the under surface.

November 7th.—Thiz animal is in the last stage of debility, and reduced to mere
skin and bone.  She is nearly blind, as both corneqe have become cloudy  during the last few
dd_'!. 5. The 1:1:|§1u1 and gums are white, and the L(:-Iljumli\..-d membrane is the seat of
DEATE TS I_u techie.  The I{'miu rature has fallen 12 tl:""l.'l. v sinee last m:_’]].l and 15 now 0 3 I,
The pulse is almost inperceptible, and beats 04 to the minute, while the respirations have
fallen to o per minute. 1 pm.—Has fallen down. 3745 p.m., Died,

Autopsy.—Ilmmediately after death.

The body is extremely emaciated, there is a large swelllng on the under surface of
the abdomen, there s no apparent swe Ming of the extremeties, both cornea: are opague, and
the conjunctival petechiated.

Lin -.'ul'llllg through the inte gument a thick layer of sub-cutancous tissue inhltrated
with a pale yellow jelly-like substance is seen ¢ 'N:!t'ln.hﬂ" from the ensiform cartilage back-
wards lor some 18 inches, and corre sponding in position to the swelling observed  during lite.
The tissues are pale but not jaundiced.

On opening into the abdominal cavity 15 ounces of turbid vellowish fluid is found in

the I-"-'"i'-”"*‘““‘- The coils of I.'||'gu Intestime are p:|]1', the small intestine 1s  somewhat
injected, and the spleen is much enlarged.

On cutting through the sternum and opening into the thorax no Aud 15 found in either
ph‘.ur:{] l:;n'it:-;, the |||ng:a are 1'||".;|E}.~'-|'1| il I:u';ﬂlhfr i Appearance.

The pn_-riq'*]rdium contains 2o ounces of clear straw coloured serum. The heart 15
pale in colour, and there i a slight deposition of yellow jelly-like material al the base.  On
removing the Iw.u'l and opening into the ve ntricles the walis appear to b thinned, and the
muscular tissue 1s scen to be extremely ]:.lle and softencd.,  There are no p-.lu.hl,:- of the
internal or external serous membrane v t-l|:-|4 . and the valves are |1|L';|.|l]1\

On removing the lungs and cutting into them, save for some emphysema of both
_||'_t|1_| s and a few petechie showing through l||: visceral pleural membrane, they are found 1o

= healthy.
The liver is enlarged, contains a large quantity of blood, the tissue 1s firm, pale
‘.'II‘-‘L‘:}]I.['.‘: i-'n 1'1'!'1.:‘1|.r.. -'l]'l'.l. i‘llll:ll“.'"ln.l_"-' !I'Itl1!1'l'-*|l't}' I“‘-‘ih h:i'.

““. spleen measures 18 inches in length and 12 inches in breadth. The splemc
Ijulp 15 dark '|:|'| colour, and softencd =o that m can be re .Hil.]'l. SO e d aw: LY |.2I'|- the knife.

The kidoneys are very puh- (111 :-il'q.'liﬂll-. but ot herwise appear Lo be normal.

The stomach contains many larve of the Bot-Fly, otherwise its lining membrane and
that of the intestine present nothing markedly abnormal.

Remarks.—This is a case of spontancous Nagana in the donkey, and is interesting

as showine 1he r_-||,|1_!|_| aind extremity of blood de struction which may take |F!-'|L".' in this
5o H A !

discase.

This animal went down to the low country in -ru-n||. condition on the l"th Ugtober,
returned on the gth, was discovered o b ill o the: _'!',ril, and died hitteen J.i.l'l.h later.
During these 15 days the Red Blood orpuscles tell from 4, 170,000 to 1,000,000 per cubic
||-||H|m._tn- 3 qmu;]mu“ of the most exoreme anamia. U exd 1|||.1||1-|~- ther L mpreralure chart
the temperature is seen to run high undl the day ol death, when a sudden fall of 12 de grecs
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takes place.  The White Blood Corpuscles do not show anv marked increase, 15000 per
cubic millimetre being the greatest number registered. “The hamatozoa on the other hand
show a marked tendency to increaze in mumbers, and {luring the last da}':i of the illness are in
very large numbers.
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C—FLY DISEASE OR NAGANA IN CATTLE.

This disease as it ccours in cattle may be of a much slower and more chronic nature
than in the horse or the dog.  When | visited Ubombo in November, 18g4, 1 found a heifer
on the hill, 2 mere hairless hidebound skeleton, which had had Nagana for months. On
coming back a year later | found the same heifer still alive, and in fact, much improved n
appearance, although the blood still contained the hematozoa.  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 month or longer.  The general opinion
among the traders and natives in Zululand is that nul}- a very small percentage recover.

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

In cattle therefore, it would be rash to afhrm that the discase from which they were
suffering was not Nagana until the blood had been subjected to daily microscopical
examination for at least a week.

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

Exp. 213 Black and White Heifer, 3 years. In good condition and healthy.

27th September, 185 —This heifer was procured from a healthy locality, and arrived
at Ubombo to-day.
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oih f_]l_"l,u]ll‘t.—”ll tor the Ijil"!'ht'l'll this beast has .'lljlll.!.'il‘l:'ll |1Lr.;|,]|]1:,.' and well nuuri:-.h;-qL
and the temperature has rematned rq'gul.‘ur.

To-day she has gone down to the camp in the Fly Country.

I!_‘]I]l Octabe :|‘.—|.1urlu the past week this animal has been lost, h.wm!‘ ::.lm:,ﬂd away
on the nmight of the 6th,

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

215t October.—0n examining the blood a few hematozoa are seen, and the
temperature has risen.  The animal appears healthy, there are no swellings visible, the visible
mucous membranes are clear and the evacuations are healthy.

2nd November.—The animal is falling away in condition, otherwise there are no
|1!:-tew-::rlhy Symploms, o :h.!.'n]llu;_: of lrh:w-|a}:l, no diarchoea, and the animal appears 1o eal
well.

Oth November—There was a heavy thunderstorm this afternoon with much rain.

7th November.—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
ammal, rather than any inherent paralysis.

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

{j'lh Ntn‘ulplmr.—;'&nim.‘ﬂ i:l.'in:.; down J:‘\-‘i!’h‘l!ll}' t]}'iug. 2 pam. Diead.
Post mortem.—One hour after death.

The h{:dﬁ. 15 emaciated. Extern: 1"\ there 1s no swe Hlug of the dew —|:-1|| or extremities.,
The lips and Iun;__,‘m_ are pale, as is also the mucous membrane lining lh- cyelids,  On
removing the skin a large number of patches of a dark red colour are seen in the transparcnt
membrane or fascia covering the flesh.  These are particularly numerous over the leit sude of
the neck, and are due to extravasations of blood similar to what would be 2een ulldt'l‘
but in this case cause «d by an altered condition of the blooa. This fascia _espe ¢ in the
abdominal region 15 orange-ye ellow in uﬂnur. and there s a deposition of a jelly-like material
of Uhe same colour i the re ;‘mn of the Hrum. Io the loose Lssue between 1|'|| skin ..u1|:| e
flesh, and between the muscular layers at various places, and especially about the region of
the shoulders a good deal of a yellowish fuwid and thin jelly-like substance is also scen
This is the lymph or fluid part of the blood in a liquid or semi-coagulated condition, which
has escaped from the blood vessels, and 1= also due, ke the patches of extravasation, to the
altered condition ol the blood.

il lll'll 15,

On opening into the abdominal cavity a small guantity, not more than six ounces, of
vellow coloured serum is found, the viscera appear healthy, the spleen is enlarged, and the
l:;lt] bladder is seen to be distended with bile to about the size of an orange.

On cutting through the sternum and opening into the thorax, no fuid is found in
either pleural cavity, the lungs are collapsed, and healthy m appearance. On opening imto
the |u:rlr:|r1|!u|1l it is found Lo contain & ounces of clear serum,

The exposed surface of the heart s blotched over with patches of a dark red colour,
some as large a hall-a-crown, due to extravasation of blood under the membrane covering the
heart.  The patches or petechia are found all over the heart, especially numerous over the
right auricle, and at the base of the heart there 15 a collection of the yellow jelly-like
material.  On opening into the heart both ventricles are found 1o be distended with blood
clot.  The muscular tissue i= pale and ghstening, and the liming membrane is normal, except
im the right auricle, which is covercd with petechie,

The ”Li‘l I.m-- TR '||I-|'|'|,-|'I'|I-.|Il.r||=- at the ; Ao, L TE ]Jh qural membrane cove r||||-|I it 15
-.11.1:|uli1 amid there are no ||-|"e'i,|u H (o section Lhe ||IJ1'|r Lssue 15 '|:lllln. in valour, I.IIII i
anwall quantity ol rrnlln [l erened r‘cull-'h 06 Iressune, the !III1"’ B L|l!!l.*' bies; l]llﬂ. cRCep for this
slight aedema,

The left lung is in the same condition as the night.  Liver, externally the capsule is
smooth, and dark purple m colour O section the organ is found 1o contain much blood,
there is seme congestion, olherwise the tissue appears healthy.  The gall bladder contains
8 ounces of dark chocolate coloured fluid bile.

Hi;h-:-::.- Is enlarged, |:1-:~.'t.~.|:|r'tr|;_: 2o Inches |L'|l;1|1 :j|II.II|. i it _]1!:*1‘ irl.hri.‘i"]l]'l.. There
are a few extravasations of blood under the capsele.  On section the tisswe is dark in colour,
congested, and somewhat soltened.

The kidnevs are somewhat congested, otherwise appear healthy.

In the stomach and intestines nothing pathological 1s to be noted,

Remarks.—This is a case of spontancous Nagana sct up by the animal grazing for
a few days in the  Fly Country.”
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T e Lemperature chart on the 'fu”u".'."ll't;_; page shows that the fever had a!ruad}' IZH.‘gI.II'I
on the return of the animal to the hill on the 2ist October, and remained 3 or g degrees
above normal for some 17 c];L}':-. On the 8th and gith there s & gradual 5i_11l~;i|:|i_-|' of the
temperature, and a sudden fall on the day of death to several degrees helow normal.

The FHed Blood EHFFIHH.'II:'h diminizh I.'.'Il}i'l[]:'.' in numbers 1|.l|:|rir|1:1|‘r the course of the
disease, falling from 5,500,000 to 3,700,000 per cubic millimetre.

The White Blood Corpuscles show an increase in numbers. The H@epmatozoa are
NEVEr very numerous in the blood, and show no marked relation to the temperature, nor the
course of the discase.  “The only symptoms in this case are emaciation and an@zmia, and the
death was no doubt hastened ]:}' the sudden onset of cold and rain.
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27th September, 1805.—This cow arrived to-day from Nongoma. Temperature
o3k, T glluﬂ condition.

oth October —Up to the present this ammal has appeared healthy, and in good
condition. No hematozoa in blood.

To-day she has been driven down to the camp in the © Fly Coantry.”

I‘;'.lu October.—Dluaringe the last wecek this beast has been lost, '|1.|.1."||:|!; !it:l'.'i}'t'd aAway
on the night of the Gth.

2oth October.—Returned to Ubombeo from the Flv Country.

215t Oetober.—On r:mn'illing the blood a few hiemalozon are seen, and the lempera-
ture has risen.  The animal appears healthy, there are no swellings visible, the mucous
membranes are clear, and the evacuatious are healthy

Bth November.—Up to the present there have been no noteworl h}' svmploms, except
that the temperature has remained high, and the animal is falling off rumll_ltun. his
merning there is a well marked swelling of the dew-lap.  On taking the mass in lh_r hand
i hee [ni:i of skin feels as if flled with a soft semi-solid substance. The animal is thin, llh'l!
hair stares, and there is a slight running of watery fluid from the nose and eyes, otherwise
1|::1'|_'1_' Al 1o '|,i:-.i|||l:' h'-llLl']'I!-\- ||[ I']IID-H':I:‘-H'. :

November 13th—This animal is much emaciated, and the |'|.'till'i:- becoming thin,
especially over the region of the neck.  The swelling of the dew-lap has disappeared.

There is no corneal opacity, no petechiz on the 1'1:-||j-||||rti1.':|. and the animal feeds
weell. I here 15 ll'l'Hii'lIl.:l.' to louseness of the |.:H.:|“'L'l:-. Tonat Ilul!ﬁl!}: which L'U'Lli'[I boe: |'r':3'|"-'fl|}'
termed diarrhaea, much less profuse diarrhoea
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November 23rd—This animal has become exceedingly weak, and is now lying
down unable to rise,

7.30 p-m.—Died.
Autopsy.—173 hours after death.

The: I.H.Jd}' is I:.'?{ll"l_"tl'lt.']_'!.' cimaciated, the hair thin and harsh in appearance, no visihle
~_-.Wt-||lllg of the -.lrw-l.'lp, badvy or extremities.  The cornes: are Lransparent, and the visible
mucous membrancs white.

n m.'lkillg' AN INCISION .'1|n|1.g the ventral .;I:il]l,'d_'l. of the |:r|::|1{}' amnd n_:ﬂu_',cting the skin,
the sub-cutancous tissue is found destitute of fat.

In various regions there 1s an inhitration of the sub-cutaneous tissue with a pale
_'_|.'L'||ul.'-' jl*.l]uw-]ikr material, This is :'ﬁijt':'i;til}' developed under the chin, in the a:d;;illar}'
region, over the shoulders, on the inner aspect of the ll:lg]l. and in the inter-muscular spaces
of the neck and back

O opening into the abdominal cavity about 4o ounces of fuid is found in the
peritoneam, and the viscera appear pale but otherwise healthy.

On sawing through the sternum, and opening up the thoracic cavity, both lungs are
scen to have collapsed normally, and there are a few ounces of clear serum in each pleural
l,;.'l'l."tl_'!.'.

Uver the exposed surface of the pericardium there is a marked deposit of yellow-like
matter.  The perwcardiom contains 10 ounces of serum,

The exposed surface of the heart is bright red in colour, from the presence of
numerous extravasations of blood under the epicardium.  Both ventricles are distended with
bload.

On removing the heart, the whole of the left ventricle is seen to be thickly blotched
over with 1:utut:]|i.1r. g'l'."lng it a hrighl hlood red aAppearance. The anterior ﬂe-‘.l'u'.t.:t. of the right
venbricle 15 also stained a hrighl_ red.

The left auricle 15 also dotted over with I}l.‘ll'tlfli..‘-lh while the righi auricle 15 almost
black in colour throughout its whole extent, as if it had been the seat of a violent bruise, from
the same cause. At the base, and running to some extent along the coronary vessels, there
5 |:t:rgr llifilirhil ol vellow j::“:."—li’ru: material, which at places 15 {|u'th=: an nch 1n thickness.

O opening into the left ventricle the muscular tissue is found to be pale in colour,
it has a greasy feeling, and is somewhat more friable than normal, as the point of the finger
can be pushed into it with some ease.  The lining membrane of the left ventricle 15 pale,
blotched with yellow, and having here and there a few small petechize.  The interior of the
left auricle is studded all over with bright red petechize.

The Iiuin;-; membrane of the r'igl:t ventricle 15 also d'.!ll_‘i_"l..'l:lil'lgi}' }miu and streaked
with yellow, and a few petechize are seen.  The interior of the awricle is stained dark red

f]'ulli 1!“.! AT Caanse,

The Right Lung.—The pleural membrane is smooth, there is a little emphysema at
i e apex. Here and there are p.ﬂ,-_hn,h of dark 'pl.lrplt: on the |Ii,_|lt red surface. On section
the general colour is pink, with a few darker patches where the lining tissue appears to b
collapsed, airless and carnified. By far the greater part of the lung, however, is healthy,
although somewhat axdematous.

Left Lung.—Pale throughout. On section the tissue appears to be healthy.

Liver—This organ is enlarged, the vall-bladder contains a quantity of yellow
coloured Quid bile.  On section the liver substance is found to be in an advanced condition of
chronic congestion and fatty degencration,

"5.1:|||_1 n—Ils e |'|L|['|r1 d. and measures 23 inches in lLIILlI'I. and 8 inches in breadth.
The .,.lpn...-”l.- 15 bluish=-w Im..- in colour, and is dotted over with minute [ spechiz.  On section
the tissue is dark in colour and extreme ]". soft.

]{luht bercdne \_—! fyee Cﬁ.l“‘-llh‘ -.1r|F|\. oft L'.L‘\II."., |.1'-I'l.'ll'l the surface underneath dotted
all over \.1.:|L|1 dark red ]:umL-

On section the cortex is found to be exceedingiy pale, with parallel lines of congested
vessels,

I'he lelt kidney is in the same condition as the right.

The stomach contains a L wrge :{Imntlh' ol yrrass, Hulhing of a marked Il:tlhll!llgiu_‘.‘l]
character is noted in the stomach or mtestines
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The following chart shows the course of the fever, number of parasites, &c.
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D.—THE FLY DISEASE OR NAGANA IN DOGS.

This disease is in my experience rapid, and invariably fatal. The chief symptoms
are extreme emaciation, swelling of the extremities, eruption over the 1.:1:-::1}' W1t|1_ the fnrrqaa
tion of blebs and pustules containing more or less purulent matter, and finally milky opacity
of the corner giving rise to blindness.
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The I'u]l-m‘ing two cases tlustrate the disease as il occurs HE]‘]I]i.ﬂ,l]i_‘ﬂuﬁ]}' 1 dﬂ'i{-‘i.
and a perusal of them and an examination of the attached charts will show what a serious
disease Nagana is in the species.

Exp. 13g. 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. O the 1zth and fu“m.ring twa I,I."I_'!.’:q'. he accom-
panicd me into the thorns,  He 5[:{}':'1| in CAMp l:].uril:l}; Lhe n.un:uining three :]n}'g,

The camp was sttuated on a r'hﬁgq' some distance from the thorns, but was not alto-
ether free from the Tsetse Fly. During the time the dog was in the low country he appeared
in excellent health and his temperature remained normal.
December 21st—This morning the dog 1s seedy, lies about in a listless way, refuses
to eat, and his near I1im| I-.g is somewhat swollen.  His temperature has gone L the last
two days, and on examining his blood the hiematozoa are found to be present,

December 23rd—The near hind leg is now puffly and swollen to a marked extent,
below the kpee juitll the sound limb measures 72 mnches in ui.r['umfl:rum_';-., the unsound
9.5 inches.

24th December.—The leg 1s not more swollen but is this morning the seat of an e ruption
of largish yellow coloured blebs or blisters containing purulent flmd.  There are no other
prominent symptoms, except that the dog looks ill and his coat is harsh and staring,

315t December.—This dog looks very bad indeed.  He has become greatly ema-
ciated, and is covered with a pustular eruption which gives him a m: angy look.

His left hind leg is still puffy and swolien, and further the tissues of the scrotum
have become inhltrated acd enlarged, the swelling having a lmi.,:{'r fe cling to the touch.  His
eyes have become affected, both cornee being opaque and milky in appearance, and more
especially the right.  He walks with difficulty, as if he were blind, lies about all day, and eats
Very little.

1st January.—He is unable to stand this morning.  The left hind leg is much
swollen, and wet by the transudation of moisture from the wdematous limb,  The left fore
leg 15 also swollen this morning. His hair is coming olt i patches.  He 1s blind.

-_|'hl.' ]'|1.|'|Elgr.;|p|1 on the fu"_uwing page t‘u|n'L':i|‘ul:-i_ 1i_!li.-.-i tlu;{ some  hours  before
death. The swelling of the extremeties and the general emaciation is well shown.

8 pm.  Died.

Autopsy.—12 hours alter death.

The body is extremely emaciated. Kigor mortis is absent.  The skin over the
abdominal re glun 1% }v"uw in colour. The conjunctivae are vellow, the gums imlp yellow.

The left hind e 4 15 much swollen and |j:|1-a 0ff Pressiure. NITE ;lhilulmn.ﬂ reglon s retrad ted,
The whole of the skin is covered with a pustular eruption.

On making an incision from the chin to the pubic re g,iun the subcutaneous Lissue is seen
to be distinctly vellow in colour. U reflecting the skin the subcutancous tissue, especially in
the region of the left groin and left hind leg, 15 found to be infiltrated with ye Nowish ]v||1.-
hl-. » matter from which a quantity of pale ye lll.-\". fAuid exudes.  The r|,u__|'|t groin 1= allected
in the same way but to a less extent.  The axillary glands on both sides are swollen, some
huing as largu as a walnut. OUn r.:utl.'m" into these a |n.|rul|:-||1 T CSCAPEeS,

(81} np:*nm!_‘ into the abdominal cavity., 4 ounces of blood-stained fuid are found in
the peritonium, The spleen is enormously enlarged and the stomach and intestines appear
healthy.

On cutting through the costal cartilages and opening into the thorax, no fluid is
found in either pleural cavity, the lungs are collapsed and appear healthy.

lhe pericardium contains a small quantity of bile stained serum. The heart is
distended with blood. On section the muscular tissue is Ih'lll.' and softened otherwise no
I]iltllﬂ.ll:lg'i.f;l.; il!?i;{]r! Can Ill:‘ I'I‘f:l'.'l'lj.

Both lungs are healthy.

The liver is nnnwuha: enlarged, in colour dark and |.11||1:|51_¢ d.  On o section the
tissue is found to be congested and extremely friable.

The spleen measures 11 inches in length and 4 inches in breadth, it is purplish
colour, and on section 1s found to be excessively soft and pulpy,

Kidneys.—The capsule strips off reacdily.  On section the organs are pale, the
cortical part being especially pale vellow in colour,

Stomach and small intestines.—Empty and healthy.

]..u‘;_‘r intestine.—0On its mucous surface one small patch ol uleeration about the

?1. "I il "|1xi}|. neee t"'t seei.
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In connection with the wall of the wsophagus two tu
olenta are found, one as large as a walnut, the
tumours contain many worms.

The lymphatic glands in the left groin are much enl
fluid escapes. " An abscess some 5 inches in length and 1} inches broad lies along the left
iliac vessels on the brim of the pelvis. This abscess appears to have been formed in enlarged
]}'m!}l!iltj{' g]and:i, and contains a 1_||_|.;|.ulil,'rl,.' of sz

mours of Spiroptera Sanguin-
other the size of a french bean. These

i'l.r!.:l'[i. il]'II:I o -‘5-1-":.-”':"“ a P“ruh-"l

The corresponding

gland on the l‘ighl side 1s much swaollen, but has only broken
down here and there into pus.

Remarks.—This is a case of spontancous N
exposed to the malign influence of the * Fly Country ' on the 12th December and following
days. Eight days after exposure, that is on the 1gth, the temperature rose and the hematozoa
were found in the blood. The disease ran a rapid course, and the dog died 13 days after the first
appearance of the parasite. The principal symptoms 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 rising very hizh, and the tendency to fall below normal at
the last.

The Red Blood Cor
millimetre.

agana in the dog. The animal was

puscles fall rapidly from 63 millions to 24 millions per cubic

The White Blood Corpuscles tend to increase greatly in numbers during the last
three days.
The Hamatozoa show a like tendency to rise in numbers as the

tjj:;"u:'i.l:"".. E]-E'I'!g[‘t:‘;i.!-q':-i.l
and on the day of death are scen to number as m:

ny as 73,000 per cubic millimetre.
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Exp. 1go. Do BrREED POINTER.

This dog was taken into the * Fly " on the 12th e -e-ln_ha-r, anid rematimed there m_-.l-il
the 18th, when he returned to Ubombo.  On the 12th and following two davs he accompanied
me into the thorns.  He stayed in camp during the remaining three days, The camp was
iil!l:lh'{l Lo} I I'i.(l;_“l." sorme dhistance [rom Lhe llli.ll'l!.‘i, bt was not ;l]lrl:_:rl!'u-r free from the | sptae,

During the time the dog was in the low country he appearcd in excellent healih,
and his temperature remained normal.

..’ii,l'l:] Decembier. s ths l.Iih!_"_".‘- l:'11||:1'r.'aturr. s L{H .ﬂlhltll'nl_\' faust ::i!_:'h[ and rematns
high this morning, | have examined his blood and find hiematozoa present.
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315t December.—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 harsh and staring. Yesterday his
leit hind leg was noticed to be swollen, but this swelling has almost disappeared to-day.

2nd January.—Is much swollen round eyes.

grd January.—The whole of the face is much swollen this morning.  The corner
of both eyes is opague and milky. The left leg and  scrotum are swollen.  The hair is harsh.
There i1s a pu:'dulnr eruplion on the skin causing the hair to be reversed and gi,w,-in;_:- the coat
a rough appearance.

4th Janvary —The dog is guite blind this morning, otherwise his condition is much
the same,

fith jammr}'.—[iuil: hind li'g:- are much swollen this umrning, He 1s .g_:uil_q,} blind and
growing weaker.

7th January —This dog can barely walk this morning, Both hind legs, the left front
leg and face are much swollen.  The scrotum 1s as large as an orange.  The whole body is
covered with a E]-II.lililll.ilr eriplion. Here and there are flat collections of [pus under the skin,
as large as a a-'..hi.ll.in:_{. and showing greenish vellow through the hair,.  He is still [i“il“ balind,
He lies on his side, breathing deeply about 20 times to the minute. s quite conscious, and
wags his tail if spoken to.  Still eats a little meat, but refuses biscuit.

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

Bih J.‘mu.‘lr}' —Dead and stff at T30 a.m.

,-"l.,ulf:p:i.'l.'.—H'jn A1,

Kigror mertis 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 these 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 is
found to be wleerated.  The nose 15 much swollen.  The mucous membrane of the [ilm and
gums extremely @nemic.  Both corneie are milky and opaque, so that the condition of the
pupils cannot be seen through them.  The lelt fore leg is shghtly swollen.  The left hind leg
much swollen and pits on pressure. The rnight hind leg is somewhat enlarged in its half.
The scrotum is much enlarged, and also pits on pressure.

On making an incision from the chin to the vent, the sub-cutaneous tissue is not
jaundiced as in the last case.  Exp. 18g. The sub-cutaneous tissue of both hind extremities
is infiltrated with a '|].'l|1_' _'_rl:]l;m' jtr":.'-llﬂ-;:' substance, from which transparent watery Auped
exudes,

The glands on both sides of the groin are much swollen, and measure 2} inches in
length.  On cutting into them the glandular tissue 15 found to be @dematous, brown in
colour, but there are no signs of pus formation.

The glands in the axillary region are also enlarged, but none show any signs of
pus formation.

O opening into the abdominal cavity a few ounces of clear serum is found in the
peritonium,  The spleen is enormously enlarged, the liver and other organs present nothing
notewaorthy.

Cn ﬂ|:|'|1it|;.; into the thorax, hoth langs are seen to be :'u“.‘LiJﬂrd and there s hittle
or no fluid in the pleural cavities,

The pericardium s infiltrated on its anterior aspect with & pale yellowish jelly-like
substance, and the pericardial cavity contains a small quantity of clear straw coloured serum
having many pale colourcd flocculi suspended in at.

The Heart is distended with blood. The external surface i1s smooth and pale.
On cutting into the heart the h'm'n;_: membrane s seen o be smooth, the valves are healthy
and the muscular substance of heart pale and somewhat soltened.

Cin hl'lll.in;_'; up the u_'hullh.'iguh. i :«\\!'lli.ll-;_: iz seen in it2 walls about 3 inches above
the cardiac end of the stomach. This h\\'l.'ulrl_L': is about the size of a small walpnot and
communicates with the interior of the wsophagus by two openings through which on pressure
purulent matter exudes.  On opening Into this tumour four worms are found similar to those
found in Exp. 18q.

Lungs.—Healthy,

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

Spleen.—Measures 13 inches in length and 3 inches in greatest breadih.  The
tissue is soft and pulpy.

Kidm'}'ﬁ.—(":m.&uh' :iiril::l?- off readily. Cortical |:|r1|'l_i:n11 pale, with congestion of the
vessels,
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Stomach.—Contains a mass of straw, hair and undigested food.
Small and large intestines.—Anzmic, otherwise present no pathological condition.

; Eyes.—On opening into the anterior chamber, an opague colourless film is found
lying between the corna: and lens. The corne itself is perfectly transparent, as is also the
lens. The opacity during life is evidently due to this condition of the fluid in the auterior
chamber, and not to any inherent opacity of the cornea,

Remarks.—This case is the companion case to the last, (Exp. 18¢) and is so similar
that the remarks made in it would apply equally to this. The rapidity of anset is somewhat
less, being 12 days instead of 8, and death is also slightly delayed, being 16 days after the
first appearance of the hiematozoa instead of 13.  Otherwise the course and symptoms of the
disease are almost identical. The rapid emaciation, swellings and blindness are found in this
case equally with the last.

The Red Blood Copuscles rapidly diminish in numbers, the white increase towards

the end, and the hamatozoa show the enormous number of 310,000 per cubic millimetre on
last day of the disease.
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8—INOCULATION OF BLOOD FROM AFFECTED TO HEALTHY ANIMALS.
The following experiments were made in order to discover il the Fly Disease can
be transmitted to Native dogs by the inoculation of blood from the horse and ox.
Experiment 2zo.—Dog inoculated from horse.  Contracted disease 5 days later.
221.—Dog moculated from horse.  Contracted disease 4 days later.
204.—Dog inoculated from cow.  Contracted disease 23 days later.

From these experiments it will be seen that moculations into Mative dogs of blood
from wild animals should prove successful if the blood of these wild animals contains the
haematozoon of the Fly disease.

Exp. 220. D0G, NATIVE.

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

November sth, 18g5.—Removed 5 ces. of blood from the Jugular vemn of ]':xip, 212
Bay Horse, and at once injected it under the skin of native dog.

November roth.—As the temperature of this dog rose to 1og:2 “Fat 5 Jrm. \.'l."L-i.ll._'I'n:I:L}"_
1 have examined his blood this morning and lind it contains very numerous haxmatozoa.
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November 15th—This dog died this morning. Except progressive emaciation
and debility, the case has shown no external symptoms.  There pever was any swelling at
the site of inoculation. No swelling of the extremities or of any part of the bady occurred.
No corneal u|:-.1r_ll'l.".. nor eruption of any kind.

{in t:ﬁ.’]ll]lnLHL thee lq*mprr.‘itun* chart, the 1=|.1.11l:3 onset of fever, the r;lllir[ destruclion
of the Red Bload [urpl.l-t'lu 5, the increase in numbers of the White H|:Jul:i f.'nrpu-q_lt 5, Lhe
very large number of hematozoa which suddenly appeared in the blood, and increased to
almost 100,000 per cubie millimetre before death, are the most interesting points Lo be noted.

S,
%
L
ot
-
)
SiEg T AN |

g

B
=

-

I

mnl'ru Slrs Biege| fagar Yosds
el |Frvee| Foovsss

| Fd #ae | 4F 2w | droocos

A foe | 42 | £ aonsre

£ oseel o0 | 8 283 oo

2 oo | P2 pro| £omepo0

| 09 F oo | A2 s | JFev.doe

réoe |Faoc |rieeees | e

|#o.o0e |0 daa | £ Fovone

Exp. 221. D0G, NATIVE.

November sth, 1895 —Injected sces. of blood from the Jugular Ve of Horse, Exp.

212, under the skin of this dogz n the abdominal rt'giml
November gth.—To- v;].n. the te mperalure shows a tendenc vio rise, and on examina-
tion of the blood a few hematozoa are found.

November zoth.—This case has run a rapid course, and has been characterised by
rapid emaciation and anemia, without any other noteworthy symptoms,

Died = 5 p.m.

"'\.lltu-[:l'-'l.' —Immediately after death.

T hse |:|l||1'|‘|. 15 that of a small native n|--?_1, and is in the last stage of emaciation, .H'm"
mere skin and bone. Rigor mortis is absent.  Both cornes are shghtly opaque.  There is
no visible external swelling of the body or extremities.  On making an cision [rom the chin
to the pubes and reflecling the skin, the subcutancous tissue is found to be infiltrated to some
extent with a |_,|,||:- walery _|., llv-like substance, espe tally over the region of the chest, gromn
and thigh on the left side.

On opening into the abdominal cavity no fluid 15 found m the pn_'rllunl.'ul'll. the
intestinal coils appear healthy, the -pli: en is enlarged to more than double its usual size, and
the liver is also enlarged. “:1' abdominal '|'l.n'||ﬂ'|dt:IL glands near the bifurcation of the aorta
are enlarged, and on cutting into them a gquantity of :-|Ij_:h5||} opaque purulent fluid escapes
from them.

Lin Lll1lil11:_;f 1|p1'|||,|;:F| the costal -:.I.I'lil-'l_'_:i'h LI nill.‘llinj._': the thorax 6 to 8 ounces ol
opaque purulent serum is found in both pleural cavitles, Ihe lungs are collapsed. The
Hewral membrane lining the chest wall on the left side is red in colour, the blood vessels are
mjected, and the condition is evidently one of commencing acute plurisy.
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On opening the pericardium a small quantity of clear serum is found. The heart
is distended with blood, the blood vessels on its surface are injected, but there are no petechiz
on its surface or jelly-like material at the base.  On removing the heart and opening into
the ventricles the lining membrane is found to be free from petechiz and the valves are
healthy.

Both lungs are healthy.

In connection with the asophagus there is a large tumour containing very numerous
nematode worms, probably Spiroptera Sanguinolenta.

The liver is enlarged, has many yellow coloured concretions on its surface, and
through its substance.

The liver tissue contains much blood, is pale in colour and is in a state of chronic
congestion, with fatty degeneration.

The :==|]-h'1:r:|| measures 6 inches in |crnglh and 3 inches in greatest breadth,. On
section the splenic pulp is pale in colour and softened.

The left kidney'—The capsule strips off readily, on section the organ is extremely
pale, especially the cortical portion, which is of a light yellow colour, and evidently in a
state of f:-tll].' :]l‘gt.;l::{*rnl 1o,

The right kidney.—Several small cysts containing a clear fluid appears on the
surface of the organ under the capsule. ‘lIhe capsule strips off readily. On section the
kidney substance is in a state similar to that of the left.

Remarks—This case is very similar to its {'UI]'L}!I:II'Iiﬁ]"I Exp. 220. Like it, it is remark-
able [or the T-‘Ip'l'c! destruction of the himd, the increase in number u} the white blood corpuscles,
and the 1~xtraurdinar}- number of hematozoa present in the blood t]1ruug|mut, rising. on the
12th November to as many as 140,000, per cubic millemetre.  “The temperature curve shows
also the same tendency to fall far below the normal as the case approaches fatal termination.
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Exp. 204. D0G, NATIVE.

September 28th.—Injected 4 ccs. of blood containing a few hematozoa from Exp.
267, Cow—under skin of ]w:l|!_h:.' native dog,

Cictober 2rst.—Un my return from the low country :.'{‘.-.h-r:!a:.-, I found this dr.rg
evidently in good health, but on examination of his blood this morning a few hamatozoa are
[ound to be present.

October 3oth, 1895 —This dog has been listless for the last few days, lying about and
taking no interest in his surroundings.  This morning 1 found him in convulsions, and he
died at 8.30 am.

Autopsy.—One hour after death.

This 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.
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Lo Un_m‘th‘u;, an incision from the -_h_m to the pubes and rufln.tmg the skin, a small
quantity of subcutancous fat is found, showing the dog to be well nourished. There is no
infiltration of |r'|.'m]:lh or t.‘II}'-II]iI' material into the sub-culancous tiseue in any region, nor are
a - . i
the axillary or glands of the groin enlarged,

; {n Dl}:rm:tgl into the al_}[ir.‘lll_lir!:ll 'l'.'!'l.'ll!"l.' no fowd iz found in the }Jl'rit"lmll.l'l'l. the eall-
_E!|EL(|{|i.rr is partially distended with bile, the spleen is enormously enlarged, the coils :thlfu'
Intestines appear quite healthy. On opening into the thorax no fluid iz found in either
leural cavity, both lungs are collapsed, the right lung appears perfectly healthy, but there
15 an chu:-‘:fm of |j.t:1|:]1 an the posterior aspoect of the left Iun;{ !-Ili':l"."t'illg SO0 e i'|:|fl;|mm..-nq-..r}-
action, IIJ!sll;.'J_L:[J:IJ appears to be quite recent in its formation, is red in colour and readily
4.;|._1|;;|.:]mb]g-_l Ilu_s m.ﬂ;qlmm..t:n.-n L-:-c:--:n_].ni along the left side of the esophagus.  On cutting
into the En*n{'ardlum no fluid is found n this cavity.  The heart does net present any marked
pathological change either externally or internally.  The lungs are both healthy except for
the patch of pleurites on the posterior aspect of the leit lung where it comes in contact with
Lhe sophagus. ]." .I.Iu- wall of the wsophagus in 1.!1tfi region there is a tumour as large as a
walnut and containing may nematode worms, (Spiroptera Sanguinolenta) This tumour
has raptured and given rise Lo the Jn:'_.;.l:ihs-d |_:|1r|:|ri.~:_\' mentioned above.,  There is also another
tumour of the same kind but smaller in size in connection with the wall of the aorta
- ) ”H'rhvvr !Hllzlsl.'nrg-'t] and the gall-bladder somewhat distended with dark coloured
viscid bile, On section the organ contains much blood otherwise the tissue appears normal

i he :-.pl--._-n is .=;|-:pr_r|mu-_-;l}- ‘.|I1I-!rgp: . Measuring 12 inches i length and 4 inches in
greatest breadth,  On section the tissue of the spleen is much soltened, the splenic pulp
being easily scraped away by a knife.

] Hight I\.II{II'IL‘}'.—I]-EH.! capsule strips off readily.  On section the organ is pale,
especially, the cortical portion which is of a pale yellow colour.
1 Left Kidney.—Same condition as right.  The stomach and intestines present
nothing abnormal
. . Un examining a coverglass preparation of spleen pulp no hematozoa can be seen
either in a stained or unstained preparation.  On the other hand in the blood from an
internal vessel examined in the same wav, very numerous living haematozoa are seen and
alze many Il1"tllm|::a-'~_:-'- ones, which by their 1'11-'1.!'_‘;1'!_':.' granular appearance appear to be dead.
In a stained preparation of blood large aggregations of these granular partly disintegrated
hismatozoa are seen scattered all over the held, so that the lhiematozoa in this hlood may

2 [iTE
described as countless,

Remarks.—Dweath in this case occurred suddenly, and was probably hastened or
indeed caused by the rupture of the Spiroptera tumour into the lefe pleural cavity, and
ssupsequent septic plevrites.  The temperature chart shows the usual rise lmn;;rr;lttfl‘u. the
destruction of the Red Blood Corpuscles, and the occurence of the haematozoa in the blood.
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2.—FEEDING HEALTHY ANIMALS ON TISSUES FROM ANIMALS
AFFECTED BY MNAGANA.

The following experiment was made in order to discover if this disease can be
transmitted by feeding a healthy dog on the raw tissues of an animal dead of Nagana.

Exp. 223. BrLack axp WHITE DogG NATIVE.

November gth, 1895.—This dog ate a piece of coagulated blood from the heart of
Heifer, Exp. z16.

November 15th.—This dog has a large swelling under the jaw and throat, he is
rapidly growing thinner, and there are numerous hamatozoa in his blood.

November :Ich.—l,;a.rgu: e-;wr||i.ng under throat.

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

10.—TREATMENT, MEDICINAL.

le to the present there has been little opportunity of carrying out any Medicinal
treatment in cases of this disease. It appears, however, that Arsenic has a specific action,
causing the hamatozoa to disappear from the blood, to hinder or prevent the blood destruction,
and emaciation, and to madily the temperature curve. Whether this drug will completely cure
the dizeaze or not remains to be proved, but that it can held it in abevance is scen from the
following chart.  This horse was one of two taken into the “Fly Country " on three
occasions as mentioned above. The one horse was left untreated, and died on the 16th
November. This horse was placed on 12 grains of arsenic daily, given as a solution of
6 grains of Arsenic and 6 grains of Carbonate of Soda, to one ounce of water. The ounce of
fluid is merely scattered night and morning over his feed of crushed mealies, so that there is
no trouble in the admimstration.  Lately | have added a little sugar to the mealies, as the
horse at one time seemed Lo get a distaste to the Arsenic and mealies alone. | intend to see
what prophylactic action Arsenic has by giving healthy horses Arsenic, and then taking them into
the Fly Country. It is evident if this is successful the “ Fly * will lose the character given it,
by [.ix‘ing:-al.r:um: and Oswald among others, of being “ one of the most redoubtable SCOUrses
of the Aflrican torrid zone,” as the addition of a few ounces of Arsenic to the Lr;wtrl]ing
impedimenta will be an easy matter. The horse | have had under arsenic has very fairly
retained his strength, as may bhe proved by the fact that he has very regularly of late carried
me down to the Fly Country and back every second day, when | have gone down to collect
flies. This means being on the march from 5 a.m. until 5 p.m., with a climb in the afternoon
of the Ubombo, which is said to be 2,000 feet above the plain.

The following chart represents the temperature curve, number of Red Blood
Corpuscles and Heematozoa of this horse up to the present date,
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By comparing this chart with that of Exp. 205 on page 5, it will be seen that the
temperature curve in this case keeps some degrees lower, and 15 more regular than m the
other.  Further, that the Blood [-urll'llz-il']r.‘i l-cm'p up their full number of G.0o00.000 Instead ol
rapidly sinking to 3} millions as in Exp. 2035, Note also the disappearance of the hirmatozoa
irom the blood soon after the commencement of the arsenical treatment.
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POSTSCRIPT,.

On account, then, of the lack of absolute proof furnished by the last li}llt riments,
I set myseli on the 22nd November to try to infect susceptible ammals with the disease by

being bitten by Tsetse flies brought frequently to the top of the Ubombe from the low
country and straightway placed on the animal.

The greatest care was taken that the flies were caught on a perfectly healthy animal,

as to have allowed them to puncture one already affected by the disease would naturally
vitiate the experiment.

The time which elapsed between catching the flies and placing them on the animal
under experiment varied from four to seven hours.

The following experiment gives the dates, the number of flies used, and the result:—
Exp. 225. Horse—In good condition.

November zznd.—Brought up ten Tsetse flies fram the low country and I‘]Lu.: = them
on this horse.
o 28th.—Ten fresh Mies.
o joth.—Nine flies.
December  1st.—Five flies.

" 2nd.—=Thirteen flies.

i _1,lh.—‘[L1\'l!I.11.:.' flies.

o Oth.—Seven fMlies.

" Sth.—Thirty flies.

W 11th.—Eleven flics.

= tyth.—Fourteen flies.

o 15th.—Ta-day this horse is scen to be out of sorts, his temperature has

risen, and his blood contains HeEmatozoa of Fly Disease.
The following chart represents the onset of the disease.
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From this case then, and from the evidence [ have already brought forward, |
consider myself justified in believing that the Tsetse Fly in a state of nature does convey
the disease to -.1_|-.|;_-e1:|1_1hh animals, and the question now arises, from what source does the
fly obtain the living virus.

DAVID BRUCE.

Ubombo, Zululand, 18th December, 18g5.
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To His EXCELLENCY
Tur Hox. Sk WanTer Hrnv-Huremssox, K.CAM.G.,
GOVERNOR OF NATAL AND ZULULAND, &o0., &O.

Your ExceLiexcy,—I have the honour to inform you that in accordance with
instructions received from you, I left Pietermaritzburg on the 21st Augnst, 1895, and
arrived at Ubombo, Zululand, on the Sth September, 1395, for the purpose of investigating
the Tsetse Fly Disease, or Nagana, as it occurs in Zululand.

I had the honour to submit to Fou a []I'I.?IiH!:IiIIJI:I"'[ Hnll‘.lurlx. L‘l:jl'-'..ui.uiug a statement
of the results of the investigation wp to the beginning of Decewber 1595, and I now
|H-;_-; to forward a Further Hv!ll it

This Further Ih-puﬂ containg :—

1.—A flL‘ﬂL‘l’ilJtiull of the Tsetse F]}', with g-ﬁl]l_ﬂ'il]'ll}tltci 1|ﬂﬁigl]e:l to show the
part this l"I}" takes in the cansation of the disease.

2. —A description of the Humatozoon or Blood Parasite, which is the cause of
the discase.

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 deseription of the disense as it affects domestic animals, with illustrative
CHBCE,

de—Inoculation and feeding experiments to show the communieability of the
digeaze from affected to healthy animals,

Go—Treatment of the discase, ]'I'I'Hiﬂl:.'lil[.‘tiu and curative.

[ have the honour to be,
S,
Your most obedient Servant,

DAVID BRUCE,
Surgeon-Major AJLS.

!. 'r]. TN I LI

Zululand,
20¢th :“:L:l.", 1R85,
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@setse Fly Disease ov Nagana.

e o

1.—DEFINITION.!

The Fly Digeage or Nagana is a specific diseage which oceurs in the horse, mule,
donkey, ox, dog, eat and many other animals, and varies in duration from a few days or
weeks to mauy months, It is Ill'l.'.'lri:li'.ll}' futal in the horse, donkey and l:]ﬂg, but a #mall
wreentage of cattle reeover. It is characterised by fever, infiltration of coagulable lymph
mto the snbentaneous tissne of the neck, abdomen or extremities, giviug riae to E!.\'(:Iliu;_f in
these regions. by o more or less rapid destruetion of the red blood corpuscles, extremo
emaciation, often blindness, and the constant ocenrrence in the blood of an infusorial
parasite, cither idenfical with or closely resembling the T'rypanogoma Evansi found in Surra,
a disease of India and Burmah.,  On pest siortem examination the following changes are
noticed - Lh-[m.l:iliun of 0 :.‘v"uw ;il*]]:,.' like material in the subentancons iz, inter-mus=cular
layers, and under the serous «overing of the heart; with purplish staing or ecchymoses in
VI FIONS n-_:iun:«e, a2 on the inner aspect of the skin. the serous membrane :_:m.'ul-:'in;_-; the ]1|.u;_p:,
and outer and inner surfaces of the heart; enlargement and zoftening of spleen and conges-
tion and fatty degeneration of the various organs.

2, —NOMENCLATURE.

Thiz disease in South Africa way gencrally be said to have been called the < Fly
Discase ™ by I':Hl'n]!ll'.'!ll travellers and honters, and N:l;_-;:mu lh_'l.' the natives and those whita
settlers in Zululand who have come much in contact with the natives. The term = Fly
Ihsease " has of course been given on the supposition that the discasze is caused by the bite
of the Tsetse Fly, and the term Nagana frem the symptoms prescnted lr}' the animala
suffering from the discase, the word Nagana meaning i Zulu to be low or depressed in
Hpil'ilﬁ. I prast times the discase was known |r_1.' the mame |1|ju1-:u_ and at the |h:|'w-u-:|t. in
sume parts of the country, as in the valley of the Black Umfulos, it is called Munea, from
the sneked out appearance of the diseased animals.

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

3—DISTRIBUTION IN ZULULAXID,

F'or the parpose of future reference it would be well to give as fully as possible
in this Report the digtribution of the dizease in Zululand, and to this end 1 intend to address
the various Resident Magistrates in their several districts asking for information to enable
me to prepare a map showing the loealities where the digease is endemic.

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

Broadly it may be stated that the disease is limited to certain tracts, the physical
conditions of which imply heat and moisture, These tracts in Zululand are Ikiilln.tl.':] in the
level eoast plain which extends some 50 miles inland, and in the viver valleys which enter or
debouch on this |r|-'iit:|. From Ubombo, sitnated on the summit of one of the hills Furmil]p;
the chain of the Lebombo Mountains, o mood view iz obtained of this level coast p[;lin,
stretehing from the base of the mountaing to the sen some 60 miles off. It looks as level as
a billiard table, and is covered as far as the eye can reach with o dense thorny seruly of
mimosa, which at this time of the year, and at flis distance, is olive-green in eslour.
Efl'!'.'illﬁllg the level CX[FLNEE ATe NMCerols Opei Sices oF _','.:;]ilili'.ﬁ covered with OTORECE, vivid
green in eolour, This huge plain stretches as far as the eye can reach to the north and
sonth and merges in the blue of distance and of the sea tor !Tu- ecastward., A few miles to
the south, the River Mkusi can be seen winding across the plain, having just passed through
the Lebombo range |='_T 1 1|u=.‘]‘1 cafion or poort, to fall into St. Lucia Lake, its course E;ciug
marked by the denser vegetation along its banks; and some dozen miles to the north,
another river, the Pongola, runs out into the plain in the same manner, to turn northward to
Delagoa Bay. The strip of country opposite, lying between the two rivers and extending
some 15 mileg ont, is Flj‘ L'l.-l.'l:l'ltl'}"," the home of .?"::Ig:_'l.!lil and mmalaria, and uninhakbited
except by wild animals,

B
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4. —HISTORICAL ACCOUNT.

In a fuller report it may Ty i|1i|:-r§_-Hli|:|g to trace the |1igt::-r:l," of this diseasze as if has
ocenrred in Zululand during the last half century. How it has broken out in certain districts
i certain vears where it was before unknown, or {liﬂa'l'pl'pt_-:m:rd in others where in In-g‘gvinu.s
vears 1t had existed. Suffice it to say in this Rr_‘pnl"t that the diseaze haz evidently
followed the laws of other infections diseases, and spread some vears to a greater
extent than in others, when conditions favourable to it existed, or hr:-:tk-in;_l" ont in epidemics
amnd L:ill‘l‘}'Iilg off |.'|.r;_{1,- numbers of domestic ammals, where before only strav eases had
vceurred.  The evidence, moreover, goes to show that the dizease has existed in the lower
tracts of the country time out of date, and 13 in no genze a new discass,

5.—ETIOLOGY.

The opinions of the Europeans settled in Zululand and of the natives themselves
are so conflicting that little or no good will be gained by entering fully into their evidence.
Two theories are held,

A.—That the disease is cansed 'Ir:,' the bite of the 'setse i"l_'r. This is the F_.urn}n:;uu t,]_'|_:1;|::r;-J,r,F
and as everyone knows has been popularly prevalent ever since white men first
landed 1 South Afviea,

B.—That the discase is caused by the presence of large zame, the wild animalz in some way
t'L:lnhnnill:LHn;; thie ETSE O 1]I'i1tkirlg water h'}' their saliva or excretions.  Thig iy
be called the native theory.

A—THE TsETSE FLY.

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

Be it at once stated that | have not the slightest belief in the notion popularly
prevalent up to the present that the fly eauses the diseaze by the injection of a poison
claborated by itself, after the manner of a leech, which injects a fluid to prevent the
congulation of the blood, or the snake for the purpose of securing its prey or for defence,
but that the Tsetae acts as a carner of a living virns, an i!]linitl:]:r small l'rm'uaih-._ from one
animal to another, which entering into the blood stream of the animal bitten or pricked, there
|ll'ﬂ!}-llgi'ltﬁ,+i- and so gi\'ra rise to the disease,

1.--DESCRIPTION 0OF THE TsSETSE FLY,

As the question often arises when a fly has been caught as to whether it is the
real Tsetze or not, I think it may be found useful for the purposes of this Report if 1
deseribe the fly, as known to me, somewhat fully, and give a fow deawings of its appearance.

The Taetse Fly, Glossina morsitans { Westwood), is about 11 mm. or seven-sixteenths
of an inch in length, The head s buff coloured, darker on the snmmit, with two minnte
dark brown spots on either side, and iz distinet from the thorax; the eves are 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 hairs. The abdomen is pale
vellowish-white or buft’ coloured, and econsists of six zegments, the central 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 medinm line, erossed by transverse yellow
bands, of which four are well marked and one is indistinet,  These yellow lines on the upper
surface of the abdomen, the one down the centre, and the fonr crossing it, are as clear cot and
distinet as if marked or drawn by a pen and ruler,  The legs are buff coloured tonched with
_1.'||-|_l|:r1.'..'JI and the tarszal hooks are bifid, The transparent wings ave about 10 mm. 1m1g A
4 mm. broad and are smoky in colour. When the Tsetse is at rest the wings fold over one
another like the blades of a pair of scigsors, and give the fly an clongated appearance
(Plate 1. figs. 1 and 4). :

The Taetze !"]I'r does not lay eges as do 1he umjurit:!.' of the I]'i'ﬂ era, nt extrudes
a yellow coloured larva nearly as large as the abdomen of the mother., This larva is
furnighed with a black hood at one pole and two minute spikes at the other. It is annulated
and consists of ten segments. Immediately on being born the larva creeps about with a
gwood deal of activity, evidently searching for some cover or hole in which to hide. Having
found a resting place it immediately beging to change colour, and after a few hours has
turned into a jet black hard pupa or nympha (Plate I, figs. 2 and 3).

If these pupal ecasezs 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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insect to llcp:mit the larva on the surface of the soil or in the grags, when the larva -r_']'u{h}:.l;
into the nearvest shelter, in a few hours becomes hard and black, and in five or gix weeks
hatches out into the fully developed Tsetse Fly.

It has often been surmised that this fly is bred in buffaloe dung, but from a consider-
ation of the foregoing facts it is evident that nothing is wanted exeept any moderately dry
place. )

A representation of the Tsetse Fly and its larva is given on Plate L

F'ig_ 1 represcnts thi I:|:|.' in its nainral size, wath ‘-'I-'ingﬁ folded over cach otler
seissor-fashion.

Fig. 2 represents the larva ilnlm:l]iﬂh-h' after extrosion, l!.'{‘"ﬂ‘l.'l.', z:ngmq-nhw]. with
black hood and two minute spikes.

Fig. 3 shows the same larva a few hours afterwards, when it has become black and
hard. DBoth these figures ave also drawn natural size.

Figures 4, 3, 6 and 7 rvepresent the fly magnified two diameters, in various
positions, and hefore and atter feedmg.

Photographs reproduced in collotype will be found on Plate 11

It is astonishing with what rapidity the flies fill themselves ; in as small a space of tine
as twenty or thirty seconds & fiy will become swollen ong like a balloon with beight red blood.,

On entering * Fly Country,” one i1 not left long in ignorance of the presenee of
the Tsetse,  The natives may he seen Fil:l|r|iil1;_l; their naked ]u;__ﬂ:ﬂ, the dogs bite ronnd, and
the horses kick.  T'he Tsetse, however, may be said to be somewhat local in its distribution
in the Fly Country, being only met with now and then and in few numbers, until von enter
some glade or elear space in the thorns, when suddenly the slapping, biting, and Kicking zo
on with tenfold energy, and you can eateh 30 or 40 flies in a few minutes,

The Tsetse has a divect theht, flupllill;:. if 1 may s the term, sicldenly on the
animal attacked. and is very pertinacions. 1t afieets in horses the legs, especially in the
mgimi of the fetlock, and on ]H-l::g detached (rom 1ts ]:um[i TRIT] I’."" the \."lgun-llﬁ kick the horse
gives, will only rize a few inches and again settle pear the same spot,  Alter the initial
prick there ig no irritation, and the ammal will stand gquictly while the fly has its feed.

In man the buryving of the proboseis in the skin is accompanied by o sharp prck,
which draws one's attention swddenly to the spots but the pain is, as a rule, trivial and the
subsequent reduess and initation very slight mdecd,—in fact, less than that caunsed by the
'I:Ilﬂﬁtill.:iln,

But under some cirenmstances the Vsetse may become almost unbearable,  In
January, when camping in the Fly Conntry close to the River Mkusi, these flics were very
numerons, and in conjunction with the ntense heat—the thermometer often registering
100° I, to 1067 I, in the shade of a double tent—almost drove one mad.  One can e hg
imagine the effect of the constant worrying of these pests by day, followed by mosquitoes
at night, and minnte ticks at all thoes, on any nervous system except the most stalile,
The horses Fared no better, and conld often be scen trotting about tryving o cHCnpe from
their tormentors,

About sunset =cemed a Gvonrite ’Il.'l'Iliri;_'" fime, and then the o creatnres waonld
be surronnded by a perfect cloud of the flies, while some hundreds of them wonld L
settled on them at the sone moment,

I have not notieed them ©atime :[urin;: the night, but that exeellent sportsiman nrd
observer, Selous, states that by moonlight in some places they bite just as furionsly as in
the daytime.

The ﬂ:.' makes a loud buzzing sound when flyving, ot after its feed and at rest uf
emits a peculiar sharp shrill note, probabily caused by an action of the wings,

In horses, dogs, and cattle 1 have usually failed fo find any swelling or symptoms
of irrtation following the bite, but on several oceasions a well marked soft swelling under
the skin of the part bitten, as large as a hazel nut, was obgerved, and this persisted for
some time.

The Tsetse is not at all easy to eateh with the hand, cspecially during the day, being
nimble and quek of movement, but at carly morning or sun=et they become more letharsie,
and are then more readily secured.  When 1 wanted living specimens for any purpose |
I'Iri}\.'illt‘Ll mysell with a butterfly net, with whieh it 15 EHELT t'rlﬂtlf_';h to eatel them nndret,

The Tsctse differs from the mosquito in that both sexes are blood-sucking flics,

It is =aid that the fly follows the large game. but 1 never found them in any
nmmlser 1 1:-]:14:w-= in which o few minntes before large herds of nffalo or wildeheeste haad
been ﬂl.'uu]m;_':. (M conurse, the [|_\' may hinve li1t-|':|]]}' followed the ame, IJITE rlr:_\'_ alter
killing & wildebeeste, 1 certainly found a large number of Tsetse on the dead animal, and
again on o dead buffalo [ counted as many as= 40 flies feeding on it at the same time,
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2. —EXPERIMENTS WITH THE TS3ETSE FLY.
These experiments may be divided into five series :—

v} ls the Tsetse Fly :-:Jl:rﬂ le of giving rise per #o to any local or general disease in
sngeeptible animals ?

(h.) Can the Tsetze Fly convey the disease from an affected animal to a healthy one ?

(e.) How Jong does the Tsetse Fly retain this infective power?

(.} How long does the blood of an affected animal remain capable of giving rise to the
disease in a dried condition ¥

(e.) How long doez the blood of an alfected animal remain capable of giving rise to the
discase if kept in a natural condition ?

(i) Docs the Teetee Fly under natural conditions convey the disease from animal to animal ?

() Iz the Tsetse Fly capable of giving rise to the discase if taken out of the Fly Country
it & ]n-.'ll!]l:.' IH:'.‘IH‘t"‘.‘E’

{a.b Is the Tsetze Fly capable of giving rvise per s to any local or general disease in
5!151':-!-1“1[1: amimals ?

This question must be answered experimentally to satiefy those who believe that
the Fly Disease ig caused by an injection of a poison elaborated by the Teetse itself. As 1
hopee to prove later on that this is not so, but that the disease is cansed by a blood parasite
conveved in some way from affected to healthy animals, a difficulty arises in the mode of
experimentation.  If the Tsetse Flies are brought direct from the Fly Country and placed
un o snsceptible anmimal they may themselves convey the blood parasite and so give rise to
the disease, To get nid of this fallacy as far as possible T kept a certain number of flies in
l-:LE}liT;il:; at TThombo for some 1|41}.'H, in order that lln-].' ini{_';ht. loge this infective power, 1f
they ever had it, and then fed the same flics on the same animal for some time. The flies
were kept in eages made with muslin sides to admit aiv, and a glass sliding door for light
and to observe them feeding, and sometimes lived for scveral weeks under these circum-
stances if given a meal once in two to four days, They were fed by pressing one of the
mnslin ides of the eage against the skin of a suitable animal.

The fn]lu\rillg cascs will }:nﬂirin-u“lr llustrate the manner and results of this
cxperiment.

Fxp. 210. Dog, EXGLISH.

September 25th.—Placed five Tsetse Flies on the abdomen of a small dog after
v.'u'ui'n":.' shaving the jrart. The flies bit readily, and a small {i.rup of blood oozed out on
the surlace of the dog's abdomen from each bite, The dog did not seem to be hurt much
un being punctured. At no time was any swelling or irritation to be seen where the flies
Bl e ttled.

These flies were fed on the same dog every two days, until the 28th November,
withont cansing any local or general disease, when the Lr:.;|u-1'imm|t wias Hiuppﬂd, and the dog
was noted as being perfeetly healthy three months afterwards,

But it iy T uli_i':“'l:'.tt*l:'[ that the number of flics nsed was too small, and that more
positive results might have been obtained by using a greater nnmber.  In fact it might be
argued that by using so few flies merely a method of immunizing the dog to the poison was
carried out.  Let us see then the effect of larger numbers,

Exp. 242, Do, POINTER.

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

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

Exp. 232a. Dog, NATIVE.

December 3th.—Fed fifty Tsetse Flies, which have been up here for some time,
on this l:h:-g.

DMecember 19th.—Fed the sgame flies daily since the last date.
January Sth—Dog in good health,

The above experiments then prove, 1 trust satisfactorily, that the Tsetse Fly is not
capable of giving rise per s¢ to any local or general disease in susceptible animals,
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(b.) Can the Tsetae Fly convey the disease from an affected to a healthy animal ?

That all blood-sucking flies are not capable of transferring the Fly Disease from
affected to healthy animals ig, 1 think, shown by the fact that up here at Ubombo, where
we have several species of these pests, no single instance of the disease avising spon-
taneously has oceurred, although healthy horses, cattle, and dogs have been constantly and
clogely associated with those suffering from the discase. Why this should be so iz at
present a mystery, and it is to be hoped that some point may be discovered which will
throw light on the subject. There may be some anatomical peculiarity in the Tsctse
which enables it to act as carrier, or there may be some undiscovercd fact in the life
history of the parasite associating it with this partienlar speeies of fly.

One fact, however, must be borme in mind, and that is the enormously greater
number of Tsetse Flies in the Fly Country than any other species of blood-sucking fly met
with there. 1 have seen as many as 200 Tsetse Flics on a horse at the same time; and
when it is stated that [ have often caught and put inte a eage singly some 50 Tsetses in
half an hour, some conception may be gained of the enormous number of Tsetse Flics which
may visit a horse during its sojourn for one day in the “ Fly."

The act of feeding is remmkably 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, because we have many small
stinging flics—some species probably of Stomoxys—which cause drops of Dlood to exude
from the Ingn and ears of our animalz.  But this [ can assert, and it is an i|||]mrl.'|ltt Imillt,
that in no ﬁiug]u ease, as for as [ om aware, has any case of the disease oreurred up lyere
due to infection from the diseased to the healthy.

That the Tsetse Fly can act as a earrier of the parasite is, I 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
ghort lime on a dog affected by Fly Dizease.

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

December Sth.—Dog found by microscopical examination of liz blood to be
eulfering from the disease.

Exp. 222. Dog, PoINTER.

November 12th.—To-day I placed eight flies for a short time on a dog affected by
the Fly Digease, and immediately thereafter on the above healthy dog. On the 13th and
14th the 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,

Expzas .ﬂ:ra 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 eaild 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 rectum at about 8 am. and 5 pan.

Do, Parwren,
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The chart illustrating Exp. 222 is thus seen to range between normal hmits for
five days 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 incubation, when the I:n:'u'miitirs are too few in
numbers to be demonstrated 1n the blood h:,." Iuif:ruﬁt;ﬂpit“:tl examimation, and before f]u‘!y
have been able to exercise any deleterious influence on the system as shown by a rse 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
red blood eorpuseles is taken in the usual way by means of a Gower's hemacytometer,
connting the corpuscles in the diluted blood in 100 squares and multiplving by 10,000, the
white blood corpuscles by counting their number in 250 squares and multiplying by 400,
and the hamatozon in the same way and at the =ame {ime as the white blood corpuscles.
Ahould no hiematozoa be seen during the eounting of the white blood corpuscles, then two
cover-glass preparations of undiluted blood are prepaved and examined microscopieally.  1F
the parasites are found in the mr\-‘{rr—;ﬂslﬁﬁ ]]I‘l.'E.IJI]'-iITjI:JEI and not in the II;L']mu‘.}'itrlm‘ti'l'. the
wnnl “present " is used instead of a definite number.  OF course the haematozoa are frequently
found to be present, :||ﬂm|:|;;'h in too few numbers to he counted Tr}' the h.'l‘lml{j'imnuti:r.

Up to the present then from these two series of experiments it is seen in the first
]rufm'.r: thart H%r' jl';-'; rer s does prol lf.fie'ﬂ.‘ rige o Ay local or 5:-':4-':-4:1 dizeaze, and this iz further borme
out by other experiments in which I placed minced up flies under the skin of dogs without
any results, amd secomdly it proves thet fﬁfh.ff.r_.r can act readily as a carvier of the £y Diseaae jLH-IM
affected to healthy animals,

{e.) How long does the Tsetse Fly retain this infective power?

Now as one of the main objects of this investization is to establish the part, ift any,
that the wild animals play in the dissemination of this diseaze, and as my working hypothesis
at present ig that some species of animals living in the Fly Country harbour the Nagana
parasite in their blood, and that the Tsetse Fly earries the infection from affected to healthy
animals, much in the same way as the vaceinating needle carries the infection of vaceinia
from child to child, it will evidently further this object, it it can be discovered how long the
Tsetse Fly retains its infective power. In passing through Fly Country of course it 1=
possible that a Tsetse Fly may be feeding on a wild animal one minute and the next have
transferred ateelf to the horse, ox, or dog ; but if it can be prm'r.-{l 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. 291. Dog, NATIVE.

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

# The three lowest spaces give the number of red bleod corpuscles, white blood corpuscles, and
hsematoeoa in a cubic millimetre of blood.
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The following ehart showe the result:—
Exp 200 oG, NATVE.
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wxp. 232, Doc, NATIVE,

Decomibior Tth,. —Fed twelve Teetse Flies on tlis :Ing. These flies liad ht'i_:ll fod on
an affected apinel T“‘l"l!l}'-]l"hl'ﬁ ]n‘u‘iullﬂ}'. This 111'1:1:13111“11 was repeated, that is to BAY
the same flies were fed alternately on an affected animal and on this dog, every twenty-four
Tonrs mntil the 14th Janmary, when the Lealthy animal was found to be infected by the
dizeasce.  This 1-x!|£-rimnnt lastodd I]liL‘T;.'-rig'ht l.‘iilé"i'i- betore it was suecesstul, so that it “'{.ﬂl]ltl
appear that although the Tsetse ean retain itz infeetive power for twenty-four hours, this
only exceptionally oceurs,

I Tave also HIII"L'.IJS:ifH"_‘I.‘ tricedd an L*!i[ru'rillll:llt. gi'-‘il];.': an imterval of I"url_\'-t:ight hours.,

Exp. 317, Idog, NATIVE
Fod Teetse Flies on thiz dog fort veeight howrs after they had been fed on an animal
alleeted by Nagana,
June 26th, 1896.—Dog healthy ; no lsematozoa in blood.
o 27th.—Fed twelve Mies,
July 1st.—Fed ten Hies.
ath—Fed six flies.
Oth.—Fed six flies.
w 13th.—Fed six flies,



July 17th.—Fed ten flies.
o 2ind.—Fed ten flies.
» 27th.—Fed ten flies.
s 28th.—Dog off his feed.  Hwematozoa present in blood.

(d) How long does the blood of an affected animal remain capable of giving rise to the
discnse in a dried condition ?

This point may be approached from another direction and some control placed
on the results.  Instead of using the proboseis of the Teetse as the conveying instrument, let
ng use short pieces of thread dipped in blood containing the hsematozoa, dried, and at
varying |mriuds of time threaded, by means of a needle, under the skin of healthy dogs.

Exp. 303, Do, NATIVE.

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

The following chart shows the result :—
£x2 505 D0G. AnTivE.
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Exp. 304. Dog, NATIVE,
Same procedure as in last experiment :—
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Exp. 267. Dog, NarTivie

) February 28th.—assed under the skin of this dog. by means of a needle, & short
prece of cotton  thread, which had been dipped in blood containing the hwematonon
24 hours previously, dricd in the air, and placed in a test-tube to preserve from dust,

The following chart shows the result . —
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Exp. 268. DoG, NATIVE,
Fehnmr"_l,' 2Bth.—=ame pmr:n:rhlm followed as in last expenment.

Exe 260, Do Marive.
FESRY. MaRcH, 1896,
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Exp. 282, Dog, NATIVE.
March 26th.—Same procedure as in last two experiments.

Exe 282 Joc Marwe
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Exp. 285.

March 27th.—Passed under the skin of this dog a short piece of cotton thread,
which had been dipped in blood containing heematozon 4% hours previously and then dried.

April 25th.—Dog healthy. No hematozoa in blood.

Experiment stopped.

Exp. 286.

Same procedure followed as in the last experiment.
March 27th.—Thread passed under skin,
..I‘.In'il Eﬁih.—-nug ]1!:*:1]1,!!}'. No heematozoa in blood.

Experiment stopped.

These experiments would go to show that the blood of animals affected by Fly
Diecase retains its capability of transmitting the disease in a dried condition for 24 hours,
bzt that this is exceptional. and that at the end of 48 hours the blood 15 inert.

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

(e.) How long does the blood of an affected animal remain capable of giving rise fo the
dizease if kept in its naturally moist condition ?

Exp. 272, Do, NATIVE.

Mareh 7th—To-day 1 inoculated this dog with 1 cem. of blood taken cxactly
24 howrs previously from a donkey suffering from Nagana.



The following chart shows the result :—

Exe 272 Dog, Marwe.
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Exp. 273. Dou, NaTIVE.

March 8th.—To-day I inoculated this dog with 2 c.em. of the game blood nsed in
the kst expurimunt. bt now 4% hours sinee its removal from the aflected animal.

Mareh 19th.—Hematozoa present in blood.

Exp. 288,  DoG, NATIVE.

March 30th.—Inoculated with blood 72 hours old,
April Tth.—Hamatozoa present in blood.

Exp. 280, Doe, NATIVE.

March 50th.—Inoculated with blood 72 hours old.
."l]'.l'l"ii ?1'1-—[[#“‘!&1‘.':{:11“ I'“'I"HI:_"]I"'. i" i_llli'lﬂ{l.

Fxp. 293. Do, NaTIVE.

Apnl 12th.—Iuoculated with blood 96 hours old.
April 22nd.—Hiematozoa absent from hlood.

April 23rd.—Dog killed by accident.

Exp. 204.  Doc, NaTive.

.-\.]“‘il 12th.—Inoculated with Blood 96 hows old.

May 2nd.—Ilwematozon present in blood,
Exp. 306, Do, Nanive,

May Sth.—Inocunlated with blood 7 days old.
May 25th.—Hwmatozon absent from blood,

”ﬂg L‘Et‘-'lfﬂ!'.] and was shot 11_",' BONTIE PeTSE0TL unknown.

Exp. 307, Dog, Excrisn.  PorxTes.

.'Jllj-‘ ':‘ﬂ:l,—ltl_]'l."tﬂ ed 5 c.om. blood 7 davs old.

May 22nd.—[lwematozon absent from blood of ﬂn;;.

May 20th.—Haematozoa absent from Llood of dog.

These experiments point to the fact that the blood of animals suffering trom Fly
Bneeare can vetain itz infeetive power for 4 days but not for 7.

c2
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(/) Does the Tsetse Fly under natural conditions convey the disvase from animal te
animal ?

Having seen that the Tsetse Fly cannot of itself give rise to disease ; that, on the
othier hand, it can readily act as a carrier, and that it is 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
'di:“"lu.":lﬂi'u

When I first came to the Ubombo I thonght it most probable that the ordinary
mode of infection of the Fly Disease would be by feeding on the herbage or drinking the
water of stagnant pools in the Fly Country. This seems to be the opinion held in Indis
regarding the etiology of the closely related disease Surra.

Dr. Lingard® states that the canzes of this disease in animals are :—

(a.) Drinking water concentrated by evaporation and contaminated with the infusorian
towards the end of the hot seazon.

(6.} Eating soiled herbage obtained from localities liable to inundation.

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

¢d.) In hounds by eating carrion or the sciled blood of animals hunted; in other dogs by
destroying affocted rats and bandicoots,

From this it is seen that drinking water and food are given the first places as
cin=es 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 tricd the experiment of taking susceptible animals into the Fly Country
tor a few hours, there permitting them to be bitten freely by the fly, but not allowing them
to eat or drink until their return to the top of the hill.  For this purpose I used five per-
feetly healthy horses, and the following five cases will show that under the stated conditions
animals become readily affected by the dizease.

It (HEY be mentioned here that the horses were prevented from even R:Iml(:hillg i
mounthful of grass by having a stout noze-bag of network fitted over their bits. A nose-bag
containing a feed of crushed mealies was also taken in order to zive them a feed when
ull=saddled for the purpose of eatching flies,

Exj}. 205, Horsg.—In g‘mul condition,

On the 19th, 24th and 29th Scptember this horse was taken by me into the * Fly.”
and remained there on cach oceasion from about 10 a.m. to 4 p.m.

I}uriug this fime the horse waz not allowed to LG, and it wag noted that a
number of Tgetse Flies settled on him during the day.

On the 4th October this horse was seen to be looking out of sorts, his hair was
staring, and a glight watery dizscharge ran from the eyes and nose.  His temperature had
risen considerably on the previous evening, and still remained high, On miscrogcopical
examination of hiz blood he was found to be suffering from the Fly Diesage.

* Summary of Further Beport ou Surra, p., 7, by A. Lingand, M.B., C.M.. Bombay, 1894
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The tollowing chart shows the onset of the fever.
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Exp. 2054, HorsE.—In good eondition.

Thiz horse was also taken into the Fly Country on the same days and under the
same conditions as Exp, 205, that is to say he spent three days from about 10 am. until
4 pum. in the Fly Country, and was not allowed to graze or drink.

17" In this ease the dizease manifested itzell on the 9th November, although he wae
noticed to have lost eondition as early as the 22nd October. And it is probable that he
contracted the disease earlier than this date, but on account of the savageness of the animal.
who had to be east when a specimen of his blood was required, these examinations were
tindertaken rather ]IiMi'l-'l.'(ill!.{h'-. vntil 1t was fonnd that a twiteh hl'ml;;ht him to =ubmizeion.

The following ehart, which has been enrtailed for economy of space, shows the
coltesn of the temperature, It 1= pﬂﬂmh!n that the disease began on or about the 21et
Detober, but no examination of hig blood took p]:u'.ﬂ until the 10th November, The chart
= not continued after this date, as the horse was at once put on large dosges of arsenic.
wlinel, az will afterwards be seen, modifies the tempernture curve and coursze of the dizease,

Fxm zo054. Horse,
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Exp. 224. HoRsE.

This horse was taken into the Fly Country on several oecasgions {marl.e:d Ly the
crosses on the next temperature chart) and under the same conditions as the last fwo
X nrents,

The following chart represents the onget of the dizease,
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The three last experiments were made towards the end of the dry seagon, no rain
had fallen for several months, the herbage in the Fly Country was burnt as dry as tinder,
and there were no stagnant pools of water. It is diffienlt to imagine horses taking the
digease under these circumstances, even although they had been allowed to feed. y

The next cases ocenrred during the rainy season, when the low conntry is covered
with green herbage, and numerous pools of water are found seattered thronghont.
Exp. 264. Hogse.

This horse was taken into the Fly Country on two oceasions, and was not allowed
to leed or drink while there,

The following chart shows the onset of the disease,
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Exp. 278. Honse.
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These five c:qn-.]':imtmi:; show a‘l,'|n|r|[1:mﬂ:.‘ thet fovses cannol e foben with FHLpHLIEL
Jor a few howrs info the Fly Countrg, even although they ave not allowed do cat or dend: there, and
they afford a strong presumptive proof that the disease is cavried to them by the Tsetae Fly.

Thiz last series of 1!xlr0t‘[im':nh;, heowever, proves less than at first sight it mieht be
supposed. 1t only proves that susceptible animals cannot be taken into the Fly Country,
even although they are not allowed to eat or dreink there. It does not abzolutely prove
that the disease s carried to them h_‘-" the Tsetze 1*’[}'. I here may L other ways of 1:|.E:i||;_f
the diseasge, for example by inhalation, The disease ealled Ague or Malarial Fever in man i
of all {1i:.y:.'|[¢-_-:¢p|'nh:|hil:.' the one most 1Il_!.'ll'|_‘|.' related to the |"J_\' Disease in animals, 'I'Ii(!}'
are both cansed by blood parasitez belonging to the Protozoa, and they are both found
under similar physieal conditions,  In the case of the much studied and familiar Malarial
Fever none have up to the present had the courage to assert that man would be immune by
merely takmg care what to eat or drink while in a malarous distiict, or in other words only
to eat cooked feod and drink boiled water while there.  On the contrary it is asserted by
the latest authorities that merely breathing the air of malarions districts is sulficient to set
up the discaze ; in other wonds, that the parasite can obtain entrance to the system from the
air.  This is a hard thing to understand, and in order to make it posgsible the paragite of the
|~'|}' sease must be able to exist in gome other form than that in which it iz found in the
blood, The su WM wition wonld be that it forms a I'Esliltg stame or spors: form i which it
Ccan oxiat as o dlr_!.' i|u|r:|.]|lr|.5r|lr dust. For iy part [ have much 1iiJ'iiI'I:|“-1r i |u'|.i1rvi|:;l_r; that
animals are infected as a rale with Fly Disease |h:|' inhaling the wmaterice weorbd, and until 1
find animals stiil suseeptible to the disease which arve protected in some way or other both
from feeding and the Illj.', I shall continue to be geeptical,

On aceount then of the lack of abzolute proof furnished by the last experiments, |
set myself on the 22nd November to try to infeet susceptible anmimalz with the dizease by
having them bitten by flies bronght up daily from the low ecountry and straightway
placed on the animals.

(g.) Is the Teetse Fly capable of givieg vise {o the discase il taken out of the
{'ly Country into a healthy locality ?

The method of earrying oul this experiment was to go down to the Fly Country
in the early wmorving, catch the flies, return to the top of the Ubombo and straightway
!-|.'u'0 them on the animal under L‘xirrrimt'l:h

The greatest eare was taken that the flies were canght on a perlectly healthy
avimal, as to have allowed them to puncture one already affected by the disease wonld
naturally vitiate the experiment.

The time which elapsed between catching the flies and placing them on the animal
andler experiment varied from four to seven hours,

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

Exp. 225, Honsg.—In good condition,

November 22nd,.—Brought up ten Tsetse Flics from the low country and placed
‘H|l--|i i tluﬂ III'J'I.'ﬁlL"-

November 28th.—Ten fresh flica.
- A0th.—Nine fresh Nies,

December  1st.—Five fresh flies.
2. —Tlharteen frezh flies.
dth.—Twenty fresh Hies.
Gith.—=even fresh flies.
by | h.—'l'hirl_".' fresh Mies
11th.—Eleven fresh flies,
14th.— Fourteen fresh flics,

v 1ith,—To-day this horse is seen to bee out of sorts, his temerzbure hes
risen and his blood contaies the lvematozon of Fly 1 Msease,
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The tollowing chart represents the onset of the discase.

Lxp 225 Horse,
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Exp. 236. Doc, Poixter.—In good condition.

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

December 18th.—Twenty fresh flies
£ 22nd.—Twenty fresh flics.
. 24th.—"T'wenty fresh flies.
o 26th,—Thirty fresh flies.
January  Srd.—To-day the blood of this dog contains the hoewatozoa of Plw

IMscase.

The following chart represents the onset of the discase :—
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As these experiments have had a suecessful result, T now consider it pmr_utd thit
the Tsetse Fly does commonly, in a state of nature, convey the discase from animal to
amimial, and that on the other hand there iz no l‘i‘l"l'!:l-f that the Jrillkillg of water or the ecating
of soiled herbage plays any 2ile in the provess,
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3. THE H.EMATOZOON OR BLOOD PARASITE OF THE « FLY DISEASE”

We have geen from previons experiments that there is a something in the blood of
animals affected by this disease which is eapable of conveying the disease to healthy animals,

At this liLJflLt then I think it will be convenient to give a definite lld.‘-ﬁ.'l'i[!tillll of e
p&nmit{: discovered by me in 1894 in the blood of animals uﬁ'uL't-‘.-ll.l Ilf :";al;.;:tllil. anid t”. b]'itl;.';'
forward my reasons for considering it to be the proximate exeiting canse of the disease.
For the present I shall call it the Hematozoon or Blood Parasite of Fly Discase, although
on further knowledge it may be found to be identical with the hmmatozoon of Suaroea,
whieh is called Trypanosoma Evansi, or at least a species belonging to that zenus,
For the purpose of having this point of identity scttled 1 have sent s h_'l'.'itlli"ll:l‘ of |‘r]rme|
containing the parasite from the horse, donkey, ox and dog to Dr. Lingard, Bacteriologist to
tive Indian Government, who has been investizating Swva since 1890, 1 have received one
communication from D, Lingard, who doubts the identity of the two discases, sinee the
Tndian dizenze doesz not affeet eattle,® whereaz here in Zululand x.'la__.'.'lll:l,_ .'u'i:lu':lin;_';t:r{:ulnluuln
L-:{In!rirllr'u_ 15 almaost jrn'ur[nbl_'.' fatal in these annmals,

sinee  then, however, [, Lingard writes that he has carefully  examined
micioscopically the specimens sent, and hasg come 1o the conclusion that theve 1z absolutely
no difference between the Indian and South African liematozoa.  In regard to the state-
ment in his 1{|~|_m1‘1. that, as far as he had been able to ascertain, Sarm was not fatal to
bovines in India, he savs that daving December, 1895, he has seen deaths in enttle from the
digease in the Punjaub during cold weather, and he thinks that the fact of the weather
having been cold may have had a great deal to do with this result.

Az the hoematozoon is identical in form in the two discases, and as the symptoms
of the disease are alzo very similar, woe may consider that the widely spread Surra of India
and the Fl:.' =ease of A a are cither one and the same, or =0 very l']ll:{f:]_}' allied as to be
practically the same. One difference strikes me az carions, and that is the mode of infection.
In Africa the Tsetse Fly has always been popularly eredited with playing a notable rile in
thiz, and the resnlts of my experiments would go far to show that it is not necessary to
aggume any othsr mode of infection. In Indin on the other hand an insect co-hetween
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 hasmatozoon (Trypanosoma Evansi) 18 one of the most envions of all the known
disease producing parasitez, It was first discovered, I believe, by the late Surgeon-Major
r|"'L|'r|1':|1:|L_'!.l' Lewis, F.ILS, o most aceaeate and |\ilti1.'tll. ohaerver, n the I..'-i'L'l']:,' ]Nll't of 1877, in
the blood of apparvently healthy rats in Caleatta, Bombay and Simla,  In 1830 they were
digcoverad in the blood of horses suffering from Surea |h‘1,' D, Graffith Evans, the chiel of
the veterinary Lh-il:lrlrn-;-nt in Madvas, amd named after him |:}r Lewis, Im 1881 Wittich
described similar organisms in the blood of hamsters in Germany, and in the same year a
like observation was made by Robert Koch. Both Wittich and Koch snggest that the
parasites found by them in the blood of hamsters are in all probability identical with those
fonnd by Lewis in India.

Crookshank, to whom specimens of Surra blood had been sent, found that 25 per
cent, of rats taken from the London sewers contained an identieal +:‘J:|'g|:|.|:|i'>=m1 I, I.'Lllg:m] E]
|mwm|. that the blood of the rat I.'l.'lliltil.l-ll.itlg.‘_,' these hoemntozon is {::lehlu of ;__'_'i\.'in;_f; rise fo
Burra in horses,  Here then we have an organism which ean live for an indefimte time
in the blood of covtain animals withont disturbance to health, but on being transferred to
certain other species at onee sets up a severe and in some an invariably fatal disease.

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

1. It is found in the blood of every animal sulfering from this dizease, and is alsent,
from the blood of all JH-:I]“!]_",." lyorses, cattle or 11||h""al,

2, The onset of the discase is marked by a vise in temperatare, and this corresponds
with the first appearanes of the heematozen 1 the Blood,

il

B, As the disease progresses, part pessu with the destruction of the red blood
corpuseles the parasites tend to become more numerons, sometimes reaching the enormous
number of 5, 10, or 15 millions in every iII'ull of bload,

4. The transference of the smallest 1||:|.'Lnﬁl_1.' of blood from an affected to a healthy
animal sets up the disease in the latter, as I have shown above: even the very small quantity
of Lload I:.'.HI:I"..'I.‘I\'I:II I-J.' the 1Ji'l:ﬂmm:l:‘z: of a few Tsetse Flies iz sufficient to carry the disease
= " - -
from animal to animal.

Az it 18 evident that the discovery of the hamatozoon in the blood of an affected

* Thia statement by Lingard is however contradicted by his own published reports and also Ly those of
others, as, for instance, Evans,

[
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animal is the surest way of amriving at a correct diagnosis of the disease, I shall describe
briefly the method of examining the blood. To obtain a specimen of blood from horses,
cattle or dogs for microscopical examination, it is most eonvenient to take it from the outer
gurface of the ear. The ear iz first carefully shaved, and then thoronghly eleaned and dried.
By pricking a small vein with the point of a sharp sealpel a drop of blood wells up. It is
best to remove the first drop, as it may contain a quantity of débeiz in the shape of epithelial
scales or other foreign matter. The second drop 18 now touched by a thin slip of glass or
coverglass, and this 12 placed face downwards on a glass slide. The blood of conrse flows
out into a very thin layer between the two glasses, and this may at once be examined under
1 MICTORCOpE.

As this specimen is unstained, and ag the hamatozoon is a transparent body, it will

of eourse be necessary to examine the preparation with as small a dinphragm 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 yellow dises, and among them and causing
much commotion among them can be seen transparent elongated bodies in active move-
I'J!IGHL, \'-']ig}_':]i“g :l!.‘"’."ll- I‘il':l' t:il]}- ﬂ‘l"lﬂ -H.]H.I ﬂ“‘i"l“]irlg 'E.rdll'l_] i,'l}]"]}l'[,"il'f'lﬂ tn ﬂﬁl’}]llﬁcl".‘ '\\'i]i'_‘,ll t\}la-}'
seem to seize upon and worry., They appear to be about a gquarter of the diameter of a
l‘El’l l_]].l:“l'll cor '"151(,']("‘ il] tl‘li["l{Tl["qﬁ, ”,“fi_ t."ﬂ.'l::lI| th]‘{"l;" OF Inora timl;_"s t1|i_" 1]iﬂ.1“ﬂ‘"‘|_"'r 1Fr H § f"{HP'ﬂ.Hﬂlﬂ-
in length. T ey are '[mirllml or somewhat blunt at one end, and the other u:ﬂmmit}' 15 BEEN
to be prolonged into & very fine lash, which is in constant whip-like motion. Running along
the cylindrical body between the two extremities can be seen a transparent delicate
Lingitudinal membrane or fin, which is also constantly in wave-like motion.

The hematozoa vary among themselves a good deal in size and shape, and seem
to take on slightly dilferent forms in different species of animals. But as a written
:Tuﬁ(:riptinu of such ﬂliugﬁ 15 tedious, and after all givcs very Iittle wnformation, I vefer the
reader of this Report to the various figures given on the accompanying plate (Plate L)
fo illustrate the parasite as it appears in the dog, horse, &e..

These parasites evidently belong to a very low form of animal life, namely the
infusoria, and simply consist of & small mass of vacuolated protoplasm sarrounded by a
limiting membrane, and withoot any differentintion of structwre, exeept in g0 far ns the

membrane is prolonged to form the longitudinal fin and flagellum.  Reproduetion is by
simple division.

We have secen by the thread experiment that the haematozoa retained their vitality
only on one oceasion for 24 hours in a dried condition, and for less than 7 days in a moist
condition, and that after this they were no longer eapable of giving rise to the disease.
This proves that under these conditions there had been no sporve or resting=stage formation.

A much easier method, however, of demonstrating the pregence of the hamatozoon

in the blood of animals affected by the Fly Disease is by means of stained preparations ot
1l

A drop of blood 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 elid apart, and the film of blood
remaining on each is allowed to dry. The blood is then fixed on the glass by holding it
for a few seconds over the open month 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 as earbolic fuchsin, again washed, allowed to drey, and finally mounted in Canada
baleam, As the lematozon are now staimed ]J:l'i;]lt red WONE the more f;lillﬂ}' stained
blood corpuscles and are now motionless, they can be more easily seen and more
thoronghly examined.

The fate of the Hematozoa when ingested by the Tsetse Fly :

A priori ong would think that the hematozoa on being taken into the stomach of
the ‘I'setse ]"]11' would =oon pevish on acconnt of the ’]‘n'cu:rsz-:l.'!#- of digestion which one
imagines going on. It will therefore be interesting and bear direetly on the subject if we
trace the history of the hematozoon after it has been removed from the blood vessels of an
affected animal and swallowed hy the Tsetse Fly. [ therefore cansed the flies to feed on an
animal suffering from Nagaua, whose blood contained numerons hamatozoa, and al
honrly 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 examination I may in a fuw words deseribe, without
any pretence bo minuteness, the anatomy of the Fly. The F!l:Ll‘T] needle-like process "I-'h']l.i'll.ll
is seen directed forward from the head of the living Fly is composed of several pieces; it
ean readily be divided into three parts, the two processes ealled palpi amnd the pmlrm:u.'{ﬁ.
While feeding the Fly still keeps the two palpi directed forward, and depresses at a right
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angle to them the proboscis, by which it pierces the skin and sucks up the blood, The
proboscis is formed of several pieces, some acting and looking like narrow kuife blades,
others acting as a tube to contain the blood.

On placing the proboscis under the microseope this tube can be readily seen lving
alongside the knives, and lined with large epithelial cells, some of which are developed into
hair-like processes or cilia, by the movement of which 1 presume the blood is conveyed to
the CEEUIJ!ngllH of the Fly. At the base of the proboscis is a relatively large brown or
}'ei]uw coloured ghllul, fromm which a clear fluid can be expressed, which, on hu-iu;_f; dred,
deposits very beautiful fern-like erystals.  This is probably the fluid which the Fly injects
into it vietim and which sets up the well-known irritation and swelling.

From the month a straight thin tube or cesophagus leads to the stomach, whicl, of
course, is situated in the abdominal part of the msect. The stomach when dilated with
Mood is about the zize of a buck shot, and bright red in colour.  The blood inside is alwavs
congulated into a firm red-currant jelly-like mass, and does not change its colonr until it
reaches the intestine.  The intestine i a blackish eoloured tube, which passes from the
stomach to the vent. It does not contain many blood corpuscles, but merely minute round
shining crystalline bodies, the produet of the disintegration of the red blood corpuscles.

This deseription of the anatomy of the Tsetse is only meant to deseribe broadly its
pronounced features,  The probescis itsell is a most complicated picee of apparatus, and
wonld require a paper ag long as this Report to describe it tully.

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

Immediately after feeding, the tube of the proboscis can be seen to be crnmmed
full of red blood corpuscles, among which the hamatozon can be seen actively wriggling,
Up to 46 hours after feeding 1 have seen living hamatozoa and red blood corpuscles
in the proboseis.  After 118 hours the hasmatozoa are still very numerons and vigorously
active mn what remains of the blood in the stomach.  After 140 hours the stomach is "‘"113t.':'-
After 25 and 70 homs [ have seen many motionless hematozon in the feees, bat [ have
never seen at any time any appearance of life in the hematogoa in the faeces or contents
of the lower vt of the intestine,  The 1].'||'.'|i~ﬁh-!4 :||r]_:l_-;|r|,-|], however, unchaneed in form,
and [ intend making some injection experiments with the fieces to find out if these motionless
haematozoa have any vitality left in them.

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

Az we have found that the Tsetse Fly in a state of nature does act as a carrier of
the hematogoon of Fly Disease, it is evident that it must proeure the parasite somewhere,
and what more natural than that it should procure it from the ]]lDIJI]l of warm blooded
animals living in the Fly Country ¥

It is not necessary to guppose that in these animals Nagana is a fatal dizease, but
only that the big game harbonr the pavasite which canses the disease for a longer or shorter
time with little or no disturbance to health, We have scen, as in the case of the heifer
mentioned on ||'.1;_:1-:‘§.'I-_I]mt cattle Ly have the ||:|1'.'u:ih! in their blood for at least 15
monthe without causing death, and it is ]qu:-ia.-aihh_- that some of the bix ame die of this
diseage,  When in the Fly Country quite lately 1 chanced on a dead wildebeeste surrounded
by vulturez.  "T'he skin of this animal was quite intact and showed no signs of its having
come to a violent death. It wasg somewhat emaciated and had the appearance of an animal
dead of Nagana. [ did not inject any blood from it into a susee ptible animal, as it was in a
gtate of decomposition.

According to Lingard two specieg of rat (Musg decnmanng and Mus rufescens) in
India harbour the Surra parasite often in large numbers without appearing to produce any
noticeable EVmptoms in the great majority of them, althongh some few rats APpear T
sneeumb to the disense.  Lingard examined 1,107 rats for the hoematozoon and found it
present in 421, absent GR6,

He also made rxlri-ﬁ]r‘.u-]l.t# on amimals with the hematozoon of the rat, and az this
hag an iln}ml'l:‘tlﬂ bearing on the :-'-lll:__il'i't of the relation of big game to the Fly Disease, |
ghall give his aceount in his own words. D, Lingard states (page L Swmmary of Further
Report on Surra, 1804) :—

“ Proof was wanting that this lemtozoon was eapable of prodocing Sova, when Dlom] containing
* the Hri.:il.ILisln wis snbcu lll‘illlﬂl:\' i]djl."l'tl.'l.l it horses and some other bl.ll.'l.."il.‘!l of amimals.  As l.'.ﬂ'l:\' HE
* November, 188, [ commenced a series of expeviments for the purpose of deciding the above question, amd
- ub‘l.;rim_':l ]:witi_w_— rl::ul]lsq, ||t|I: Ll'll:lul that 1111,' |J-|"|'I-|||. & af 'i1|1'htl.li|l!in|| Woere o Fl|'||!”llj:l‘1] than in JIIIEIH'-:':IIT!EI.,
“inoone case being as much as 63 days. Notwithstanding this, the virulence of the disease when onee developed
“ wis ntense, as shown by the short period during which the auimal =orvived after e appesranes of the
“ hrematozoon in the Llood : this being in three cises ouly 2 to & days,

D 2
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¢ Inocelation wich the Soiled Mood of the fat (Mus 1)
*0f twelve horses inoculated with soiled rat's blood, four animalz contracted Sarra, or 353 per cent.

(i) Period of inenbadion lasted 18 days,  Animal lived 19 days.

) = % B i e
“ (i) i e 15 2 S
“ fiv) > = (i 3 ey

“ Although the lntent peried of Kat-Surm was so prolonged o the first instance when inoculated  from

“ pat to hovse (wverage 407 days), it immediately retomed to the normal period (average 7 to 8 days) when o

* second horse was inceulated with the blood of the first affected.  The latent period Iumm'er becomes still more
i H-w]||-:,|_'-|1 (5 doavs) when a third animal iz inoenlated with the blood of the second.

% Horses unsuecessiully moculated and re-ipeenlted subeutaneonsly witl the BRat Hematozoon, when
* subsequently inoculated with Horso-Surra blood, show ne protection from the former, but acquire the disease
“ afrer an incubation period of 6 to 10 days

“ Animals other thon herses which eontractod the disease were: Bovines, monkevs and field rats;
“ while the rabbit, guine pig, fowl, cat, dog and donkey proved rofmctory to the Bat Homatozoon. But all
 ghe above mum.m!q with the exception of the fowl, were very snaceptible to the Tiat Hematozoon when it had
“firat been possed t'hwllg;h the liorze,”

From this we may be justificd in believing that some of the wild animals in Sounth
Africa may harbour the Nagana parasgite and pass it on to the domestic animals.

In regard to this relation of big game to the Fly Disease, there can be no question
as to the very widely spreqd opinion which exists 11-rv-mimg the wild animals as in some
way or other 'L'('al‘.lu:llfﬂl}h, for its propagation, and in this connection the buffalo, wildebecste,

1|1~r;ﬁ;1 waterbuck, and koodoo are nsually named.  Europeans and mlinthn in all parts of
t]hc- country are found who state most c-luph o ll"l'l".l" that where there 18 no Lame there
is no Nagana, and example after example could be cited of the statement that the EEATG
having 'Iu__:*n driven out, the disease disappeared, and on the reappearance of the game
Th.li‘ the cattle again IJIUIiLIf" sickly. Ti:u.:-m_, who laold tlw Teetee Flyv t]u-u-r_} L'qpl iin this
n.' 11.f||r|;|u'|:|'r lEJ.I'r where the lulr LT R TE 158 there also 8 the Fly. lltlu,n-ul az mentioned

above, are ut opinion that the game contaminate the grass and drinking water and so
infect the cattle,

That the |lI'I‘L‘E‘l."]'l{"I." of the wild animals in the vie ;|!:|Ih' of horses and oxen is not the
4.“.]} factor in the ]:I!I"Illl. m is shown ln the fact that in the nld :hwﬁ when the ]J:IH LATHE Wi
mumerous and rommed over the whole conntry, hunters and travellers never Eillllllllll[ll’,‘ll ol
the Fly until they encountered the 1|i=-»|'.'n-;q, in low lying tracts of country or along the large
river valleys; and at the _;mh{mi day it is stated, on the authority of Mr. L. Peringuey, that
in the Hermansdorp District of Cape Colony, where herds of buffalo are still found, the Fly
Disease is unknown, nor has the Tsetse Fly itself been ascertained to oceur there, Now
that we know the disease to be eaused by a blood parasite, and that the disease can be
carried by the "'setse from affeeted to healthy animals, we can zee how such theories may
have some foundation in fact.

At first [ thought that by a carveful 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 buffalo, wildebeeste, koodao, impala. bush buek, reed buck, and the smaller varieties
shot in the heart of the Fly Country to a lengthened microscopical examination, but with
i result,

Thiul-.,il:lﬂ' lowever, that the 1_]:l|."h.|.t|:" nn;___}rl exiat in too small 'EJIII]\'I'I{‘J:"‘*‘ as we have
ECCTL 18 ﬁvqm_-nth‘ llw case in cattle, to |:u3 readily discovered by divect ¢ xamination, I next
imatituted o series of e riments 'I'n.' n p cting a uml]m'atﬂ-]\ ]:!'“u ||II.'1I|1II".' of llood taken
immediately after death into dogs, as 1t haz been proved by E_"“;I'Il:_"llll]t"'llt- that in cascs in
which the paragite could not be demonstrated by the microscope, an inoenlation experiment
of this kind readily dizcovered them.

Of course it was necessary that the dogs used for experiment should be kept at the
top of t,hn- LUbombo, ag the results would ]ru':_, been uselessif they had been exposzed to
infection in any other way than by the injection of the blood.

Thiz meant a :hﬁclav of several hours between the proe uring of the Llood and the
injection of it into the dog, as the wild animal might be shot five or ten miles from the foot
of the hills and the Ubombeo itself is zome 2,000 feet high.

Arain, it would evidently facilitate matters if the bload econld be ]{t'pf Ilt]lltl] a8 the
Lilood :,u"l,'rulnm 'ruI"‘|1t. !!L1.3.]l"|l' in itzelf all the 11'11"ugl1 es contained in the blood.

I therefore made a preliminary experiment to find ont if blood kept liquid by some

suitable means and kept in a bottle at the temperatore of the air for several hours would
gtill retain its infective power.

The following experiment shows that this is so.



Exp. 234. Doc, NATIVE.

December 16.—Removed 10 e.em, of blood from a dog suffering from Nagana,
mixed it with a twenticth of its bulk of a *5 per cent. eitrate of pr:lf'mll solution, and Is',f_l:ﬁ_
the blood in a bottle at the temperature of the air (80 F.) for ¥ hours. The bleed was
now injected into the above !]l_-.lilth:. native dog.

December 21, =To-day the blood of this dog was found to contain the hamatezos
of Fly Disease, and he died of the diseaze 12 days later.

It was evident then that we might expect snccessful resalts by injecting blood
procured in the Fly Country and kept |I!:l.l1'll by the above mentioned means into native
dogs kept on the top of the Ubombo.

The following experiments were carried out in this manner:—
Exp. 227. Doc, NATIVE.

November 22nd.—TInjected 20 com, blood from wildebeeste,  2hot 11
Blood coagulated,  Injected liquid part 5 pon.

February 23rd.—Dog healthy.

NI

Lap. 229. DoG, NATIVE.

November 25th.—Koodoo shot @ am.  Blood coagulated. Injected 20 c.om,
3 p.m.
February G6th.—Haxmatozoa present in blood.

February 19th.—Dog died of Fly Discase,
Exp. 230. Do, NaTIVE.

November 30th.—Koodoo shot 1 pm.  Blood coagulated. Injected 20 cem.
1. p.m.

January 29th,—No haematozon in blood.

Felbrnary 20th.—Died.  Cause unknown.

Exp. 239, DoG, NATIVE.

January 2nd.—Wildebeeste shot 10 am.  Blood liquid.  Injeeted 10 cem.

February 23rd.—Dog healthy.

Exp. 240. Do, NATIVE.

Jammary Srd.—Waterlmek shot 4.45 pan. Blood liquid.  Injeeted 5 c.em. § pan.

February 3rd.—Haematozoa absent from Dlood.  Dog shot, as hie was in a low state

of health,
Exp. 241, Dog, NaTIVE.

Jamuary 3rd—Waterbuck shot 4.50 pm,  Blood liguid.  Injected 5 c.em, 8 P,
February 25rd.—Dog healthy.

Exp. 243, DoG, NATIVE.

- January Sth.—DBuffalo shot 1.30 pam.  Blood ecoagulatel.  Injected 5 c.cm,
4.15 p.m,

Febroary Srd.—Dog healthy.

Fap, 232 Do, NATIVE.
January Sth.—Buffalo shot 11 am.  Blood liquid. Inmjected 5 e.em. 5 pom,

January 14th.—Blood swarming with leematozoa,
January 20th.—Dog died of Flv Discase.
! =4

Frp. 245. Doa, NATIVE.

i January 9th.—Bush Buek shot in Fly Country 11 aan.  Blood lquid. Injected
o AN,

January 20th.—Hiematozon in blood,

February 1st,.—Dog died of Fly Discass.
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Exp. 227A. Do, NATIVE.

January 10th.—Wart hog shot. Blood liquid. Injected 5 c.cm.
February 23rd.—Dog healthy.

Fxp. 244. DoG, NATIVE.

January 11th.—Wildebeeste shot.  Blood liguid.  Injected 5 c.em.
Jamuary 2ith.—Hamatozoa present in blood.

Jannary 26th.—Dog died of Fly Disease.

Exp. 246, Dog, NATIVE.
Jmumr;.' 14th, —Wildelbeeste shot.  Blood ]itluirL l]lji_"l'_'lulj 14 e.em.

Jannary 21st, —Dog found dead. Had disappeared for two days. Canse of death

unlknown,

A.80 pam.

Exp. 247. Dog, NATIVE.

.luiu!ar}' I:_J-t.h,—]mpﬂlﬂ shot. Blood ]iqllid. Tujm‘:lud 10 eocm.
Febmary 23rd.—No hwmatozoa in blosd.  Dog shot.

Exp. 248, Doc, NATIVE.
Jannary 17th.—Impala shot 8 a.m.  Blood liguid.  Injected 5 coem, 2230 poan.
February 23rd.—Dog healthy.

Exp. 249. Dog, NATIVE.
January 18th,—Buffalo shot 1 pam.

January 19th.—Blood coagulated. Injected 3 e.em. 10 a.m.
Febroary 2nd —Found dead. Cause unknown.

Exp. 250, Do, NATIVE.

Janwary 20th.—Buffalo shot 10 aga.  Blood liquid.  Injected 5 e.om. 1 pom.
February 10th.—Found dead. Cause unknown.

Exp. 2i1. Doa, NaTivE.

January 20th.—Buffalo shot 10.15 aam.  Blood liguid.  Injected 5 c.om. 1 pam.
January 29th—Found dead.  Cause nnknown.

Exp. 252. Doc, NATIVE.

January 20th.—Buffalo shot 11.5 a.m.  Blood liquid. Injected 5 c.em. 2,50 pom.
Felwuary 23rd.—Dog healthy.

Exp. 2545, Do, NATIVE,

February 2nd.—Koodoo shot 4 pan.  Blood coagulated.  Injected 5 c.em. ¥ pam.
February 20th.—Hematozon present in blood.

Exp. 281, Dog, NATIVE.

March 24th.—Wildebeeste shot 10.15 aan.  Blood coagulated.
March 25th.—Injected 5 c.em. 10.30 a.m.
May 2.—Dog healthy.

Exp. 287. DoG, NATIVE.

March 28th.—Wildebeeste shot 11 am. Blood coagulated. Injected 5 cam.

April 21st,—Dog died. No hematozoa in blood.
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Exp. 292, Do, NATIVE.
,"'.1_:1'“ gth.—Wildebeeste shot 10 aan.  Blood cnagtlhtletl. I:Ije(:l:e{l 3 e.om. B (RN
.".[:r,_',r Foad, 13th, 19th.— Abszent.

Erep. 297, Do, NATIVE.

B

April 21st.—Shot koodoo 10.45 aan.  Blood coagulated.  Injected 5 cem.
6.15 p.m.

May 2nd.—Hwmatozoa present in blood.

May 3rd.—Dog shot.

Eep, 298, Doa, NATIVE.
.-‘I.[u'[l 21st.—Wildebeeste shot 4 pan. 3 coem, Llood injected 6,30 [r- 1.
May 19th,—Hematozoa present blood.

Exp. 209. Dos, NATIVE.
April 22nd.—Wildebeeste shot 1 pan.  Blood, 5 e.em., injected 7 pon.
May 19th.—Hwematozoa ab=ent.

Eep. 200, Doc, NATIVE.
.-'||.111'ii 25th.—<Wildebeeste shot 12 noon.  Nob E:u:iglﬂu!m], |||j1_'r;h-1'|f 5 oooem, 6 ERITR
.'|-|:|}' 13th.—Hmmatoxzon present i Llowod.

Exp. 3501, Dog, NATIVE.

,-"l.l:l'il F09¢h.—Buaffalo shot 10 aon.  Blood. 5 cem., le_it'q*i ed 9 P,
May 19th.—Absent.

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

Exp. 808. Doz, NATIVE.
”:I_‘r 15th.—Buffalo shot 9 aan. Hood 1'11;Ig"ll1u.tq'|'|, D oeoem, i]|jq;q,-tcnl 4 P,
July Srd.—Hwematozoa absent.

Exp. 809, Dog, NATIVE.

May 15th.—Stein buck shot 5 p.n.

May 16th.—Blood, 3 c.em., injected 11 a.m.
July 3rd.—Hmmatozoa absent.

Exp. 310. Dog, NaTIve.

1[;.:.' 1Gth.—Burehell’s zabra shot 1 -1 Blood, 5 e.m., iu_il-:*tmi_ 15 [reTii.
,|1|'|,I1|.' srd,—Hmematozoea absent.

Exp. 311. DoG, NATIVE.

May 16th.—Wildebeeste shot 230 poam,  Blood, 5 e.em., injected 6.15 pan.
J ul_'r ard.—Hmematozoa absent.

Exp. 512, Dog, NaTIVE.

May 17th.—Wildebeeste shot 1.50 pan,  Blood injected 7.30 poan.

June 19h. —Hematozon alsent,

Exp. 313, Dog, NATIVE
May 17th.—Wildebeeste slhot 1,30 pate. Plood injected 7.50 LR IR
July Srd.—Hasmatozoa absent.
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. TIIII_} following table shows the results of the above and other experiments, the
varous species of wild animal being tabulated together :—

[¥sEcTION oF BLooD Frod WILD AXDIALS mNTo Docse.

|
; Bpecies of Blood Hematozoa | Humatozoa ;
= 1 Wild Animal. Injected, Present. | Absent. L
e 1 S i
243 | Baffalo .. a ] 5.1.96 | —— 3.2.96 Doz healthy 23.2.96
233 | Buffalo .. o o 8196 | 14196 ; — Dog died 29.1.96
20 Buffalo .. i ] 19.1.96 | -— | 1.2.96 ]]ug died 2296
2510 Buffale .. e cof 200096 -- I 0,2 496 Dioge died 10.2.96
451 Buffale . . e sl HELag . [ 25.1.96 Doy died 20196
252 Buffalo .. X i 20.1.96 - 232,96 Dog healthy 23.2 96
201 | Buffalo .. .. .. 20.496 — | 12696 | Dog healthy 12.6.95
s Buffalo . . i e 15.5.96 O [ 3796 Dog Lealthy 2.7.096
227 Wildehesste ., Llo221195 | — 10.1.95 Dog healthy 23.2.06
g Wildebeeste .. ) 2196 | — . 23296 Dog healthy 23.2.906
244 | Wildeleeste s e 11.1.96 | 25.1 96 ; - | Uﬁ,:_: died 26,1090
2l Wildebeesie .., o 1L1.96 | - || 21.1.96 Dog died 21.1.54G
481 Wildebeesie .. G 943096 | - E500 Dog healthy 2,596
287 | Wildebeeste .. ..| 28396 — | 21496 Doz died Ef.-'l-.'ﬂi.i
202 | Wildebeeste .. o B.4.96 - 126,06 Dog bealthy 12.6.96
08 “"-;"Hr'll.lu-'“J'ﬂr' A el a.4.95 1 9_,}_9‘; —
204 Wildeheozte | i 2406 | e =.6.90 Do shot
S Wilidetieeste = e 254905 | 15.5.96 - I Iy shot:
$11 | Wildebeeste |, a 143 5,90 = 3.7.96 | Dog healthy 3.7.96
312 Wildebeeste .. = 17.5.96 — 19.6.9G | o lost
303 Wildebeeste .. o 17.5.96 = | 3.7.98 | Exp. stopped
220 l. Koodoo .. - | 251195 6.2.596 — : Dog died 19.2.06
230 | Koodoo . . = L 301195 — 20206 | Dog died 20.2.96
254 Koodoa ., it =77 2.2.96 20.2 96 —
2T foodoo .. - =1t 21406 25096 | —-- Dog shot
|
28 L] Watorbuck La o 3.1.96 — | 32496 Dog shot
pLAN | Waterbuck = 2 3.1.96 b LI T Dog healthy 23.2 06
247 | Impala .. o o 15.1.96 | — | 23.2.90 Daog shot 23,296
|
248 Impala .. a9 i 17196 | - i 23.2.06 Dog healthy 235.2.96
Sl Febra, Borchell's e 1i5.5.96 i - : 3.7.06 Doz healthy 3.7.5006
|}
245 PBush bueel: i ¥ 01096 | 20.1.9% - Dog died 1.2.96G
300 Stein bock s i 16,555 1 — | 3.7.96 Dogr healthy 3.7.96
227 | Wart hog i e 101,896 - | 23.2.06
302 | Wild pig s wo| 20.496 — | 12.6.96 Dog shot 12.6.56
|
3¢ | Hyena .. e e 2.6.04 13,6 96 | —

These experiments I think prove that several species of wild animals inhabiting the
Fly Country harbour the Nagana parasite, and the links in the chain of the caugation of thia
disease conceting the game throngh the Tsetse Fly with the domestic animals are
complete.

In regard to other points relating to the etiology of this disease, such as scasonal
prevalenee, 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.—DESCRIPTION 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 only
lasted a few months, and with the small number of cazes at my dizposal, it would be
premature to generalize too freely on the symptoms, course, and duration of this disease.

All digenses are protean in character, and something new can be learnt from each
new cage. [t will be more suitable then to give a very brief description of the disease as it
broadly manifestg 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 short description of the principal changes found on post moriem
vxamination.

A.=FLY DISEASE OR NAGANA IN THE HORSE.

The first appearanes of a horse being affeeted by Nagana is that his coat starcs,
and there is a watery dizcharge from his eyes and nose,

S!mrﬂy afterwardsz a glicht swolling ander the lml]:,' or o plllﬁllt:iﬁs of the sheath
may be noticed, and the animal fallz off in condition.

The hind extremities also tend to become swollen ; and these various swellings
fluctuate, one day being marked, another day being less marked or having disappeared,
Dring this time the animal is becoming more and more cmaciated, he looks dull and hangs
hig head, his coat still stares, becoming harsh and thin in places; the mucons membranes of
the eves and gums are pale, and probably a slight milkiness of the cornea of the eyes is
obzervable. In severe cases and in the lust stages a horse presents a miserable appearance.
He ig & mere searcerow covered with rough harsh haiv, which has fallen off in p[lzu't-s.'. His
hind extremitice and sheath may be more or less swollen, gometimes to a ereat extent, and
he may have become quite Llind. At last he fulls down unable to rige, his breathing
becomes shallower and shallower, and he dies of exbhaustion, During his iliness he has
shown no symptoms of pain, and up to the last day has had a fairly good appetite.  Plate
II repregents such a cage and shows a huge swelling under the belly.

Before proceeding to xive illustrative cases of the digease in the horse I shall give,
% ; e :
for the purpose of comparison, the temperature chart of a healthy horse,

]'::\:p_ 205, Honpse, Grey.—This hovse arrived at Ubombo on the Sth F~'u~|||tn!‘:1|1|_u_=r-
1895, and was kept at the top of the hill as a control experiment.  During the day he was
constantly with affected animalg, and for several months was stabled alongside horses
suflering from the disease.

As will be seen from the chart the temperature varies between 98-4° F, and 102 |,
gometimes, however, rising a fraction of a degree above,

= Exe 206. Horse, GREY. ~._
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The following two cases, with their accompanying charts, illnstrate the disease as
it ocenrs ordinarily in the horse :—

Exp. 212. Honrsk, Bay.

September 27th, 1895.—This horse arrived at Ubombo to-day from Nongoma, and
12 in poor condition, but otherwise healthy, No hmmatozoa in Blood.

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

Oetober 21at, 1895, —0n c-xumining thizs animal |1'l—l.1EI_"|'-" for the first time snee his
leaving for low country, he is found to have a slight watery discharge from his nostrils and
eyes, tliere 18 a :;Ij;_*-"ht z:w::ll‘im_,; of the offt hind ]ug_ s t:,-!upvrru'r.urv 18 vaized, and the blood
cont '|ET|H NINE s ]lil.'tlll'ltUHUEL

Detober 24th, 18395, —Sinee the last entry, the condition of this animal has remained
unaltered. This morning he is rather worse, his coat is staring, e has a dull, heavy,
depressed look, there is a faint milky opacity of both cornese, the watery discharge stll
continues from eyes and nostrils, and he is rapidly growing thinner.

Oetober 28th, 15805, —Condition much the same as on the 24th, with the addition of
a well marked cedematons swelling of the sheath.

November 5th, 1895.—Thizs amimal i3 much worse this morning. He 1= very weak
and emaciated,  There is still marked :-:wv"ill,'_: of the sheath, the mi]lii!ll;*ﬁi-'- {ﬁ: }hl} COFmess 18
more manifest, although not to such an extent as to interfere much with vision ; _ﬂh’: Con=
junctival mucous membrane is marked by dark red blotches or Illﬂ'ﬂu}li.m. and the discharge
from nostrils and eves still continues. Except the swelling of the sheath there are no
external visible ﬁwg_-]liin!_::-:, and no :.‘!'ul]ﬁu]l of any kind on the zkin.

November 6th, 1895.—This morning this horse was seen to be very weak, and
stood for some time with legs wide apart as if afraid of falling. At 11 am. he lay down,
his respiration became hurried and shallow, and he died at 11.30.

The following chart represents the course of the fever and the number of the
Llood corpuseles and hoematozoa per eubie millimetre,
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Hm]_\' L-:itl'cirli_-l:.' cmaciated,  The cornea of both CVOE are opague, anid there are
petechine on both conjunetivie.  There is no apparent swelling of any of the extremities,
nor iz there any eruption present on the =kin.

On o making an ineision along the middle line of the body and reflecting the skin,
the lymphatic glands in the groin on both gides are seen to be enlarged to the size of a
siall orange,  These glands on section arve found to be @dematons, and the subentaneous
tisse in this region s iofiltrated with a vellow jelly-like snbstance. On opening the
}ll]ll{j]l]i]lill f:-i.l.\'it:"r ﬂllL.l:f il !‘l"l'\.' LA LR o llr "]l."l_l.'l.' Fl-l'ﬂ1\'-1:".""“.]'1'1' BOTILIND Arde ‘Fﬂl'll'lﬂl E]L “11‘
peritonenm, the intestinal coils are exceedingly pale, and the spleen iz much enlarged.

After sawing through the sternum and exposing the cavity of the chest, both
lungs ave seen to be healthy in colour, and there is no fluid in either pleural cavity.,

The pericardivm containg 48 ounces of elear straw coloured sernm.,  The heart,
whieh 12 now t-xpnmu,], is seen to be bright red in l':l-lu-}ll',, due to the crowding together of
lmluht-a of extravazated blood or pdrh‘uhiilr wnler the 1-|\1viL't‘1|i'lllu. ;\lrlrlg the course of the
coronary arteries linge masses of yellow jelly-like material are seen, most prominent at the
haze ui"tlm heart, where the rounded masses are q|l1ilu two inches in thickness,  The heart
ie greatly distended with blood.  On cutting into the ventricles the lining membrane of both
is seen to be extensively marked by petechize.  The muscenlar substance is very pale, and the
valves normal.

The longs are both healthy exeept for some emphysema at the apices, and a
slightly cedematons condition of the lung substance,

The liver ig enlareed, of a davk olive-green eolour, and t'?{lrl.‘luli'l}' Friable, breaking
readily ncross, and leaving a rongh ragged surfaee.

The splecn measures 16 inches in length and 8 inches in greatosi breadih.  The
capsule is bluish-white in colour.  On seetion the tissue is moderately firm.

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

Remarks.—This is a case of spontancous Nagana in the horse, the infection having
boen l:':'ll.lg‘ht- bt ween the Gith and 20th Oetober, when the animal was in the low country.
I'he horse was weakly and in low condition on arrival from Nongoma, and probably on this
aceount did not resigt the dizease 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 so which elapsed before the horse was taken into the “ Fly.”  On his return on the
21st October the temperature is raised and the blosd containg numerons hoematozoa,  The
fever curve is tather wregular, but generally shows a marked rise in the afternoon, on one
oceasion registering as high as 107° F. - The red blood corpuseles rapidly deerease .o

B2
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nummbers from 5% millions to 2% millions per eubic millimetre. The white blood corpusecles
remain fairly normal in number thronghout the illness.  The hamatozoa on the whole range
high throughout, and are extremely numerous towards the end, rising on the morning of
death to 92,000 in the cubic millimetre.

EH!L 205. Hogrsg, (FALLOWAY,

Maotive of -:x;lmrinwnt. To ascertain if this horse will become affected by Fly
Disease if taken into the Fly Country for a few hours at a time, not allowed to grazs there,
but exposzed as much as possible to the bite of the Tsetse Fly.

September 19th.—Took this horse into the “ Fly ” from 10 a.m. until 4 p.m. A good
unmber of Tsetse Flies settled on him.

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

September 29th.—Horse 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 his eyes and nose.  No eraption or swelling ean be noted.
Hiz temperature rose considerably last night, and still remains high. On examining his
blood the Fly Parasite is found to be prescot i1 some numbers,

Cetober 25th.—Since the last entry no marked change in condition has been
noted.  This morning there iz a pronounced swelling of the sheath of the penisn The horse
ia rapidly growing thinner, he hangs his head, and looks miserable and dejected, and the
mucous membrane of his eyes, gums and tongue is pale.

Oetober 26th.—Desudes the swelling of the sheath, there is to be remarked to-day
a swelling on the under surface of the Lelly immediately behind the ensiform cartilage.
The swelling measures 6 inches in length by 3 inches in breadth, and is not more than three
|]u.'1rtm1i of an inch in thickness.

November 6th.—This horse was ridden down into the “Fly " to-day. He went
very badly, and had to be led most of the way up hill in the evening. When near the top
of the hill he fell, and was with difficulty got on his legs again.

November 9th.—This morning a slight milky opacity of both cormem is noted.
The animal looks very Tovwe,

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
morning, and is lying down with his chin resting on the ground. Breathing shallow, pulse
mmperceptible. 3 pom. shot.

The following chart represents the course of the disease :—

Lxr 205. 1OR3E
___ Seprrmasg. « Ocroser.
LaTe | 19)20\21 | 2225|2425 20 27 |28l2als0| 1 |2 |8 |2 |5 6| 7| 8|8 || u |2l e|m|a7 e
R E x, &
r07°1 3 : S
105°] 3 S S
_ins® ;E ) w
Vel S S g e :
| 05° S I3 3 ¢l | A
/02 V% IEIN & FH.:;--F- o
06 L | VAVAVAYAN - /
r »
|

-

»
=
——

-
e

T
a
o
—1_|
e
b

_—
#-__—-___

-'-".'_I____

£

[ ==
=

29" | /)
53" ! |
97°

Sﬁﬁ
| 93°

lnﬂu‘n'l.-'-_ [l 1]
S800 TO00 | S400000




29

Cerosen « AOvERDER.
DaTel ig | 20\ 24 .‘?.“2‘..’-"?4!&2152?35&9 SO 2| S| #F| S |G| T38| 0N LS| S
mﬁ

7%
| s00° ' t

o | l I M X
st f f il [MUH L 3
oot AR A A TATR A VAR VAR YA (e
_ﬂ.'-.'n-xm' rllhﬂ ]’ﬂil’_f \/ ﬁf 1 { i
00° ‘|f i l
o] | 1]
_Hﬂ-
o
" g 8 88
A BREERRREREE g
Al
IR RO R R R
I BEEEEREEBEEEENEBERREE

Autopsy.—Une hour after death.

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

On making an incigion along the middle line of the bedy, a deposit or infiltration
of & vellow coloured ]Ll]y-llkc material is geen in the subentaneous hm,nr,, :n:pu,r ally about
the 11“., st and Jlxt"u:l‘j.l' I‘t‘*‘l‘lu:lt.ﬂ., and also between the ]m ers of muscle in varions p.urta of the
|m|:1_r, On opening the abdomen no fluid is found m the 1'|l_.'|;"1"u'|ll wl cav 1t,1h the coils of
ntestine are pale, the spleen is enlarged and the liver dark in colour.  On sawing through
the sternum and opening the thorax the lungs are found to be collapsed, pink in colour
and healthy in external appearance,  There is no fluid in either pleural cavity

The pericardium containg =ix ounces of straw-colonred serum. The heart is
digtended with blood. The CEPOEE «] surface of the heart is dark red in colonr, eEpec |:|.||:!.r B0
in the region of the coronary vessclz, cansed by the presence of numerous pe doclhime under
the epic |r:]u:||::||. There is further a lar o de pm-lt of yellow jelly-like material at the bage of
the heart and along the course of the coronary veszels, this deposit being nearly an_inch in
thickness at the base. On opening the ventricles the lining uutnlnr-uw of both is found
to be marbled with petechise thronghout: the awricles are normal in appearance, the
valves are iu':lltll_v., :lm.FtILL muzgcular tigsne iz lnl: i eolour and H.ﬂ,hl‘r'\-‘ i consistence.

Both lungs are healthy.

The HY]EUH measures 18 inches in length and 11 inches in greatest breadth, The
eapsule ig bluigh-white in colonr, and many minute extravasations of blood are seen under
the eapsule.  On section the spleen pulp is dark red in eolonr and much softened.

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

The eap=ule 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 larvee, otherwize it iz healthy, as also are the
intestings,

Remarks. —Thig eage 1= II]'erhle"‘ 13 sliowi mge how e lL1l:||'. a horee iz aflected ]:n.
this diseasze on his being taken into the |.~.' On the 19th, 24th ‘and 29tk September he
was ridden into the ¥ ]} Country. A >-I|||-]:i\. of ernghed mealies was taken, and the horese
not permitted to eat a mouthful of eragg while in the unhealthy district.  On each oecasion
he was scen to be bitten many times Ly the Tsetse Fly, On the eve I|:|||"' of the 4th October,
fifteen d: IVE after hia firat v Ii-::lt to the luu. {‘ullnlh II:IH "{"I]]I]Lt’l"ll’i_{' ri=cs two -(Iu-gn ef alwove
normal, and next day he iz found to be huﬂi_rmrr from Nagana, and his blood contains the
haematozoon,  He a:l‘-lthl‘lllg becomes weaker, -.md dies on the 16th November, forty-three
days after the first appearance of the parasite in his blood.
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On cxamining the temperature chart, the temperature is seen to range very fairly
between normal limits from 149th ﬁ(*ph:mlurr until the 4th October, exeept on the 23nd
September, where a remarkable rige and corvesponding fall take place, for which no reason
can be given., From the 4th October the temperature 15 distinet |_".' raizcil, sometimes Yiory
high,. amd chaormeteriacd I"."‘ oyt ia'n:;ul:irit:,', until a ﬂn_‘_r or two before d:ml]t, when 1t
shows a tendeney to sink, falling suddenly on the day of death far below the normal.

The red blood corpuscles fall gradoally from: 51 millions to 3% millions in the cubie
millimetre, with many irregular fluetnations.  The white blood corpuscles remain fairly
normal in number throughout, never being more than 12,000 per 1_:1'|_I|yi;_: millimetre.  The
hematoxon never rige to any astonishing number, 6,800 por cubic millimetre being the
highest number registered, and senerally speaking their numbers tend to point to some
connection hetween the presence of the haematozoa in the blood and the temperature curve.

B.—FLY DISEASE OR NAGANA IN THE DONEEY.

The diseage runs much the same course in the donkey as in the horse, as the
following cases will show, '

Exp. 219. Doxgey, MARE.

October 281d.—This donkey wag sent to me this mm‘lp;ing 1:3.' the Resident ‘III;‘H!—-—
trate, with the history that she had been down in the low conntry at the Pongola Drift from
the 16th to che 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 mostrile, and a prominent swelling on the under surface of the belly.  This swelling is
firm and painless to the touch, and measures quite a foot in length and breadth and two
inches in thickness. The temperature is 10547 Pl pulse 90, and respirations 20 e minnte.
Un examining a coverglass preparation of the blovd the hematozoon of Nagana 18 scen.

November 2Znd.—The condition of this donkey has been gradually growing worse
day by day, but no prominent symptoms beyond these noted above have supervened.  This
morning she is looking very ill :inf};t'l:d:. hier head hangs, and she has generally the aspect of
utter apathy and dejection. Her bloodlessness is extreme, the visible mucous membranes
being almost white in colour, and blood deawn from an ear vein is almost colonrless.  She
however continues to graze at intervals. Plate V shows the donkey in this condition.

November Tth.—This animal is in the last stage of |;:|_|_=.|_r'|]it+\,'~ and reduced to mere
skin and bone,  She is nearly blind, as both corneas have become clondy during the last few
days. The tongue and gums are white, and the conjunctival membrane is the seat of
numerons pef eclyipe, The tumln-]':lium has fallen 12 :I{rgrt-w; ginee last ]IiHIIt aml 15 now
93°F. The pulse is almost :ili11l§,rr{!+*|rl.:ih]¢.. and heats G4 to the minnte, while the l‘tspil'uiimu-:
have fallen to nine per mionte. 1 pon—Has fullen down. 345 p.an.—Died.

The rl"]id:-"-"-'ihg chat represents the course of the disease,
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Auntopsy.—Immediately after death,

The body is extremely emaciated, there is a large swelling on the under surface of
the abdomen, there is no apparent swelling of the extremities, both cornee are opaque, and
the conjunctivae petechial.

O entting through the integnment o thick layer of subeutaneous tissne infiltrated
with a pale yellow jelly-like substanee ig seen extending from the ensiform cartilage back-
wards for some 18 juches, and correspouding in position to the swelling observed during life,
The tissnes are pale but not janndiced.  On opening the abdominal eavity 15 onnees of
turbid yellowish fluid are found in the peritoneal cavity, The eoils of large intestine are
pale, the small intestine is somewhat injected, and the spleen iz much enlarged. On
r:.utlin;_-; ﬂn'uugh the etornum and u]:q-::ing the thormx no fluid s found in either Ia]u-ll!':l.l
cavity, the Inngs are collapged and healthy in appearance,

The '|1.L*rit':|nii:|| e eontaing 20 oupees of  elear straw-eolonrved servm. The
heart iz pale in colour, and there is a shght deposition of yellow jellv-like material at the
bage. Un rvemoving the heart and opening the ventricles, their walls appear to be
thinned, and the muscular tissue i= geen to be extremely pale and softened.  There are no
petechize of the internal or external serons membrane vigible, and the valves are healthy.

Un removing the lungs and eottieg into them, save for some emphysema of hoth
apices and a few petechine showing through the visceral pleural membrane, they are found
to be healthy.

The liver is enlarged, containg a large quantity of blood ; the tissue is firm, pale
chocoslate in eolour, and :II11|:.IEI!I'4."1I||'F moderately IJL'Ji.]lh_T.

The spleen measures 18 inches in length and 12 inches in breadth.  The splenie
pulp iz dark in colour and softened, =0 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 econtains many larvee of the bot fly. otherwise its lining membrane
and that of the intestine present nothing markedly abnormal.

Remarks,—This is a ease of spontaneons Nagana in the donkey, and is interesting
as showing the rapidity and extent of blood destruction which may take place in this
disease,  The animal went down to the low conntry in good condition on the 16th October.
returned on the 19th, was dizscoverced to be ill on the 23rd, and died fifteen days later,
During these fiftecn 11:1‘1.'5 thie red Dilood c'nlpl:le:vhm feell froom 4 17000000 fo 1, GO0 000 per culie
millimetre, o comdition of the most extreme apmemin, On 1-x:uui:rillg the l*“l]tlli'!’%lhl]'t* chart
the temperature ig seen to run high until the -I:i_\.’ of desth, when o sodden fall of twelve
degrees takes place.  The white blood corpuseles do not show any marked inerease, 15,000
per cubiec millimetre being the greatest number resistered.,  The ']I:I_‘In-'th?.'a:llh. on the other
hand, show a marked tendeney to inerease in numbers, and during the last daye of the
illness are present in very large numbers

Exps. 269 and 270,  DoNKEYS, GELDINGS,

March Srd.—These donkevs have of late been employed between Ubombo and
:G-:;lguum, and have 1.|::L11:|1'|:tu:'[|_1.' become mnfectod Irl'l.' :‘C;Lgrum whitle :-ruﬂ:-n'ug th Serane,
To=tlay while at work lh:_-:.: wiere nofieed to be ont of gorts and were sent o me for
examination,  There is a watery discharge from the eyes and nose, a swelling under the
In.-l]_',.' of both, and their Blood sontaing numerous hematozon,

March 6th.—Exp. 270, died to-day at noon. Before death he showed a marked
swelling of the sheath and a slight swelling under the Lielly.

March 8th.—Exp. 269, dicd at noon.  He had the usual swelling under the belly,
otherwise there were no marked zi}"iu!rlu:llm.

On post-mortem exomination these two donkeys were alike, and showed nothing
very noteworthy.  There was an infiltration of the snbentaneous tissme alonge thl:“-. |m-r-._uf
il]t'i:-‘iiuﬂ. i fluid i the |'IL"I'itl:b|]!":I.| il ]liu-t il t.‘:u'il'ir'r:. il .‘-'~|i*,e,'|ll :vau#ﬂl-ut‘lhﬁ :I-‘i.'llll‘-‘-‘-. Jﬂ”_‘i’-lll{(&
material at the base of the heart: the ]Il.n;_:ﬂ were healthy, the Epluun cu]ﬂ.l‘gl.'ll.. and the
various organs congested.
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The following charts represent the course of the disease :—
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Remarks.—These are cases of spontancons Nagana, and illustrate the rapidity with
which these animals can be carried off by this disease, In all probability they were
suffering from the disease for a week or ten davs before being brought to me, as the number
of their red blood m:rpnﬁt'lrﬁ on the 3rd Marely would seem to indicate. H[:r'mg the fime
they were under observation they received no treatment whatever.,  The marked ancemia and
the t'.'{l!rz'ml'tla'tim'_'r pumber of the hematozoa are nute\.\'urih:,'_

Exp. 271.—DoxEEY, (GELDIXG.

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

March 14th.—Died, 5 a.m.

Antopsy.—Eight hours after death.

The body 18 emaciated, there 13 a Hli.'_';hi. ﬂwv]ling i the abdominal 11:g]1:n, and both
cornese are elear.  On opening the body a small quantity of clear serum is found in the
weritoneal space, the stomach 18 small and contracted, the gplecn small, the liver not enlarged,

¥ ] =
and the intestinal coils pale.

(I H:"l'l.\":in',_’; ihrml;ﬂl the sternum and (!xprwiug the thoracic cavity both im:g‘s
appear healthy and normally collapsed, both pleural cavities contain about one ounce of
clear serum.

The |lgl:ri-r:.:|rﬂ[:|,1 sne containg fonr ounces of clear straw coloured zermm.  There 8 a
marked deposit of coagulated lymph 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 is dark green in colour on scction, very friable, and the lobules show
marked fatty degeneration and chronie congestion.

The spleen on section is dark in eolour and firm in consistence.

The kidneys are extremely pale in the cortical portion, and alzo show signs of
r1':][]:.:'_"1:ﬁ1r[|:}|], .

The stomach is quite empty except for a small quantity of greenish coloured fluid.
One half the mucous membrane appears white in ecolour and healthy in appearance, the
remainder has disappeared apparvently by post-mortem digestion. There are no signs of
arsemcal irritation either in the stemach or intestines,
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The tollowing chart shows the course of the disease :—

Exp 271 Downey GELOING.
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Remarks.—Thiz is also o ease of spontanenns N!I;_"".'l.]b:'l. contracted in the Segan
1";|.liu:|.'. and :m]_\' differs from the twao ln‘iﬂ'iul.lﬁ OTNEE lr:,.' the fact that =ome treatment was
attempted during the last five days.  This accounts for the lessening in number and disap-
poarimee of the hoematozoa during the last twao :]n_vs of the llness. Caunsze of death was
probably failure of the heart’s action, due to debility brought on by anaemia and want of
nourishment, ag shown by the empty condition of the stomach.

C—FLY DISEASE OR NAGANA IN CATTLE.

This discase as 1t occurs in cattle may be of a muoch slower and more clvonic
nature than in the horse or the :|ug. When [ 'I-'ishr_'.d Ubombeo in November, 1894, [ found a
hoifer on the hill, a mere hairless hidebownd ﬂkv.-]e:tnu, which had had N.'J.g.'ttm for months,
i (:r,-miug back o year later I found the same heifer still alive, and in fact mueh imllri:l'l.'l"f_i_
in appearance, although the blood still contained the hematozoa. But there is a great
difference in the duration of the disease in eattle, a few will die within a weck of taking the
disease, many die within a month, and others linger on for six months or longer. The
zeneral opinion among the traders and natives in Zululand is that only a very small
percentage recover,

The general symptoms in cattle are less marked than in horses or dogs. They
graduvally waste away, the hair, at first harsh and staring, tends to fall off, there is the same
trickling of a watery fluid from the eyes and nose, and a tendency to dinrrheen, which,
however, 1 have never found marked. In mMany cascs tlie tll-‘ﬂ-‘-]ﬂ'l'l- becomes swollen and
h:l;_‘,'f_','_"." but I have not found the same trnd-.-:m':!' to the z:'l.\'r-“in_-_; of the under surface of the
belly or the extremitics as in the other animals, nor have | ever geen blinduess ocenr in
cattle. The hematozoa are also in my experience much less numerous in the blood of
cattle than in that of horses and dogse, and often require to be looked for on several davs
in succession before they can be demonstrated. )

[n cattle, therefore, it would be rash to affirm that the disease from which they
were suffering was not Nagana until the blood had been subjected to daily microscopical
examination for at least a week,

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

i".:{lr. 213. BrAckE axp Wnrre HEIFER. 3 yours, In cood condition and ]n'.'lll:h_!.',

September 2Vth, 1895, —
arrived at Ubombo to-day.

I'his heifer was procured from a healthy locality, and

Oetobwer ﬂlll.—pr to the present this beast has :Lluiu-.-_u'.:-ql healthy amd wal
nourished, and the temperature has remained regular.

'i'u-ii:i:.' she has gong down to the e i the Fly Conntry.
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October 13th.—During the past week this animal has been lost, having strayed
away on the night of the Gth.

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

October 21st.—0On examining the blood a few hmmatozes are seen, and the
temperature has visen. The animal appears healthy, there are no swellings visible; the
vigible mucous membranes are elear. and the evacnations are |1E4[|l}|:.‘,

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

November Gth.—There was a htrﬂ"-’J.' thunderstorm this afternoon, with much raim,

November Tth.—Weather wet and eold. The heifer was found lying down this
ﬂrt_ﬂ'l'lllillill 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 keaal. Gave her
hot coffec.  There are no swellings visible.

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

The following chart represents the course of the dizease :—
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Post mortem.—One hour after death.

The body is emaciated. Externally there is no swelling of the dew-lap or
extremitics. The lips and tongue are pale, as is also the wucons membrane lining ﬂ'_!l'
eyelids.  On removing the skin a large number of patehes of a dark red eolour are seen n
the transparent membrane or fascia covering the flesh. These are particularly numerons
over the ]Iuﬁ. gide of the neck, and are due to extravasations of blood similar to what would
be seen under a bruise, but in this case caunsed by an altered eondition of the blood.  This
fazcia, especially in the abdominal region, is oange-yellow in colonr, and there 12 a
deposition of a jelly-like material of the same colour in the region of the groin. In the
looze tissue between the skin and the flesh, and between the muscular -E?I,}‘l.‘rh at varions
places, and especially about the vegion of the shoulders, a good deal of a yellowish fluid
and thin jelly-like substance is also seen. This is the lvmph or fluid part of the blood in a
Ligpuid o m-rni-mm;};ululml eondition which has ezeaped from the blood vessels, and is also
due, like the patches of extravasation, to the altered condition of the hlood.

On opening the abdominal cavity, a small 'I““"tit{- not more than six ounces,
of yellow-colonred serum is found; the viscera appear healthy, the spleen is enlarged, and
the zall bladder is seen to be distended with bile to about the size of an orange.

On cutting through the sternum and opening the thorax no fluid is found in
cither pleural cavity, the lungs are collapsed, and fwa]lfh_v in appearance.
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Un opening the pericardial sac 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
;}:}]nulh‘ some as large as half-a-crown, due to extravasation of blood under the membranoe
covering the heart. The patches or peteclie are found all over the heart, especially
numerous over the nght auricle, and at the base of the heart there s a collection of the
vellow jelly-like material.  On opening the heart both ventrieles are found to be distended
with blood elot. The wuscular tissne 1= ]HIlL: and {.l,‘l[:-:fl.'n{llg. and the lining membrane
is normal, exeept in the right auricle, where it is covered with petechie,

The right lung is emphysematons at the apex, the pleural membrane eovering it is
amcoth, and there are no Ilt'h'ﬂhiu'. Un zeetion the ung tizsue 18 ]:J'i.ll]{ in eolonr, and a smali
4|1|:mh'l‘1,' of frothy blood exudes on rrossire 3 the lung is gquite healthy execpt for this glight
ardlemmn, The left 11,||:|;__1; ig in the same condition as the right.

Liver—The capsule is smeooth, and dark purple in colour.  On seetion the organ is
fonnd to contain much Blood, there iz some congestion, otherwizse the tissne appears healthy,
The wall bladder contains eight ounees of dark chocolate-coloured flnid bile.

The spleen is cnlarged, measuring 20 inches in length and 7 inches in breadth.
There are a few extravasations of blowd nnder the -;':||rr:u]l.:. Ui section the tissue is dark in
colour, congested, aml somewhat softencd.

Tl Iii-ll!!l_"}'l-'l are somewhat congested, but otherwise appear healthy.

In the stomach and intestines nothing pathologieal iz to be noted,

Remarks.—Thiz iz a eage of gpontaneous 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 animal to the hill on the 21st October, and remained 3 or
4 degreen above normal For some soventeen days,  Owo the 8th and 9th November theve s a
radual sinking of the temperature, and a sudden fall on the l:l.'l:‘.' of death to several degrees
below normal. The red |r!1nn:1 corpuscles diminish rapidly in numbers during the course of
the digease, falling from 5,500,000 to 3,700,000 per cubie millimetre. The white blood
corpugcles ghow an inecrease in vumbers.  The hematozoa are never very numerous in the
blood, and show no markad 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.
September 27th, 1895, —This cow arrived to-day from Nongoma.,  Temperature
1057 I, In good condition.

Ohstoler 1'.t.h.—ITI. tis fhe present thig awimal lis :IIIlIH'.:lI!!l] ]H'.l]”l_"!." and in wood
condition. No hematozon in blood.,

'rn—:l:'l:,‘ shi hag been driven down to the i i the * Fl_r l'u||||t|':|.'."

October 13th.—During the last week this beast has been lost, having strayed away
on the night of the Gil,

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

Oectober 21st.—On t':{im:ining the BWood a2 fow hmmatozoan are seen, and the
temperature has risen.  The aoimal appears healthy, there are no swellings visible, the
muecousg membranes are eleny, and the evacuations are healthy,

November “tlh-—-l'l‘l o the '[:lrs:m-'l:ll. there have been no ]mluw:ll‘!h}‘ H}"I'IIE'I"IHI[I:T_
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 llllw-]ul'l, On taking the mas=s in the
hand the fold of skin feels as if lled with a soft semi-solid sulstance.  The animal i {hin,
the haar etaves, and there is a slight running of watery fluid from the noze and eyves, other-
wise there are no visible sirns of diseasze.

November 13th.—This animal is much emaciated, and the hair is becoming thin,
capecially over the region of the neck. The swelling of the dew-lap has disappeared.
T'here is no corneal opacity, no petechize on the conjunctiva, and the animal t'w-cgn well.
There 18 a tendeney to looseness of the bowels, but nothing which could be properly termed
1]1‘“]1'!“'[";[1 Illl“']l I‘.'-"‘F 'E'“.f"-':l" I::l,ill:l']']ll.l'_‘.ﬂ.

November 23rd.—This animal has become exceedingly weak, and is now lying
down unable to rise.
7.30 p.m.—Died.

&%
=
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The following chart shows the cowrse of the fever, number of parasites, &c.
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Autopsy.—Thirteen hours after death.

The body i8 extremely emaciated, the hair thin and harsh in appearance, no w'_sili_n]n
swelling of the dew=lap, body or extremities. The cornes are transparent, and the visible
inueous membranes white.  On making an incision along the ventral aspect of the body and
reflecting the skin, the subeutaneous tissue is found destitute of fat. In vanous regions
there is an infiltration of the subeutaneous tissue with a pale yellow jelly-like material.
This is especially tlﬂ\'&lﬂ}!u[l under the chin, in the axillary region, over the sheulders, on
the inner aspect of the thigh, and in the intermuscular spaces of the neck and back.



7

On opening the abdominal cavity about 40 ounces of fluid arve found in the
peritoneal space, and the viscera appear pale but otherwise healthy. On sawing through
the sternum and opening up the thoracie cavity, both lungs are seen to have eollapsed
normally, and there are a few ounces of elear gernm in each plenral cavity, Over the
exposed surface of the pericardium there i= a marked deposit of jelly-like matter. The
pericardial sac contains ten ounees of sernm,  The exposed surface of the heart is bright red in
colonr, from the presence of numerons extravasations of blood nnder the l.‘.pil:ril!‘ﬂilll:ll. Both
ventricles are distended with blood.

O rcmm'ing the heart the whole of the left ventricle is seen to be t-l:lii.‘liij."
blotched over with petechis, giving it a bright blood-red appearance. The anterior aspect
of the right ventricle is also stained a bright ved. The left auricle is also dotted over with
setechim, while the right auricle is almost black in colour throughout its whole extent, as if
it had been the seat of a violent bruise, from the same cause, At the base, and running to
sorme extent :,J.lung the coronary vessels, there 1s o ].!'trgﬂ ﬂvlln:n-:[t. of vellow jellv-like material,
which at places is quite an inch in thickness.

in upening the left ventricle the musenlar tissue s found to be 'E1Ell[‘: in colour;
it has a greasy feeling, and is somewhat more friable than normal, as the point of the finger
can be pushed into it with some ease. The lining membrane of the left ventricle is pale,
blotehed with yellow, and having here and there a few small petechie.  The interior of the
left auricle is studded all over with bright red petechiee.  The lining membrane of the right
ventricle is also exceedingly pale and streaked with yellow, and a few petechins are seen.
The interior of the right auricle is stained dark red from the same canse,

The Right Llntg.—'l-'i'lt'r ||!t"lll"=’l| membrane is smooth, there is a litte emphysema at
the apex. Here and there are patches of dark purple on the light red surface. On section
the general colour is pink, with a few darker |l:Ltn'.|Iu.'H where the lung tissue appears to be
collapsed, airless, and earnified. By far the greater part of the lung, however, is healthy,
although gomewhat cedematous.

Left Lung.—Pale throughout.  On section the tissue appears to be healthy,

Liver.—This organ is enlarged, the gall-bladder containg a quantity of yeilow
coloured fluid bile. On section the liver substance is found to be in an advanced condition
of chronie ;'.ung::.f-itiun and I'.-lll_!.‘ tll.a;;‘um'l‘:'ltii}u.

Hlﬂw-u-—lﬂ enlareed, and measures 23 inches in Il_‘.-'l!“___""ﬂl amd & incles 1 breadth.
The capsule is bluish-white in colour, and is dotted over with minute petechize.  On section
the tissue is dark in colowr and extremely soft.

Right Kidney.—The capsule strips off easily, leaving the surface underneath dotted
all over with dark red points.  On section the cortex is found fo be exceedingly pale, with
'puu'u]lui lines of uungv.‘étml vessels,  The left kitlnr:.}' iz in the same condition as the i'ight.

Stomach.—Contains a large quantity of grass. Nothing of a marked pathological
charaeter is noted in the stomach or intestines,

Remarks —Thiz is a companion case fo the last, The temperature chart ghows
that the fever had begun before the animal’s return to Ubombo on the 21st October, and
vemained some degrees above normal until the fatal termination of the disease. The red
blood eorpuseles fell from 5,260,000 to 1,800,000 per eubic millimetre.  The white blood
corpuseles remained within fairly normal limits,  The hematozoa were never very numerous,
althongh they were found to be present every day exeept one, and showed a tendensy to rise
in numbers towards the end.

D—THE FLY DISEASE OR NAGANA IN DOGS.

This diseaze is in my experience rapid, and invariably fatal.  The clief svmptoms
are extreme emactation, swelling of the extremities, eruption over the body with the {orma-
tion of blebs and pustules containing more or less purnlent matter, and finally milky opacity
of the cornemx, giving rise to blindness,

The following two eases illustrate the disease as it occurs spontaneously in doge,
and a perusal of them and an examination of the attached charts will ghow what a serions
dhsense }C:lg.'um 1= 1n the Hiwl_:ig-ﬂ_

Exp. 189, DoG.—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 staved in camp during the remaining three dayas.
The camp wias gituated on a ridge some distanee from the thorns, but was not :n]lugptlmr
free from the Tsetse Fly, During the time the dog was in the low eountry he appeared in
excellent health and his temperature remained normal. =
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December 21st.—This moring the dog is scedy, lies abont in a listless way, refuses
to eat, and his near hind leg is somewhat swollen.  His temperature has gone up the last
two days, and on examining his blood the hematozoa ave found to be present.

December 28rd.—The near hind leg iz now puffy and swollen to a marked extent ;
below the knee joint the sound limb measures 7-2 mches in cireumference, the unsound
3 inches,

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

2 December 31st.—The dog looks very bad indeed. He has become greatly
emaciated, and is covered with a pustular eruption which gives him a mangy look. His
left hind leg is still puffy and swollen, and further the tissues of the serotum have become
infiltrated and enlarged, the swelling having a boggy feeling to the tonch. His eyes have
become affected, both cornes: being opaque and milky in appearance, and more especially
the right. He walks with diffieulty, as it he were blind, lies about all day, and cats very
little.

January 1st —He is unable to stand this morning. The left hind leg is much
swollen, and wet |ri'5.‘ the transudation of meisture from the edematous limb,  The left fores
legr is also swollen this morning,  His hair is coming off in patches.  He ig blind,

Plate VI represents this dog some hours before death. The swelling of the
I'Kt]'f']l!ir;l'ﬂ [I.E“.I. t]][} g!:]llf‘nll ﬁlll“ﬂiﬂ'-‘i"" are ‘I.\-'l!‘” ﬁlli}“"]].
H lh.m.—l'liml.

The following chart represents the course of the disease.
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Autopsy.— I'welve hours after death.

The body iz extremely emaciated. Higor mortis is absent. The skin over the
abdominal region is yellow in colour. The conjunctiva are yellow, the gums pale vellow.
The left hind leg iz much swollen and pits on pressure. The abdominal region is retracted.
The whole of the gkin is covered with a pustular cruption.

On making an incision from the chin to the pubie region the subeutaneous tissue is
seen to be ﬂi::timﬁ:‘]:v yellow in colour. On reflecting the skin the snbeutaneous tissue,
especially 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
aroin is affected in the same way, but to a less extent. The axillary glands on both sides
are swollen, some being as large as a walout. On cutting into these a puwrulent fluid
escapes,



Prate VI.

[oa surrerix Fros Pry Disease on Nasaxa.
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On opening the abdomen, 4 ounces of blood-stained fluid are found in the peritoneal
cavity, The spleen is enormously enlarged and the stomach and intestines appear healthy.
On entting through the costal eartilages and opening the thorax, no fluid i= found in either
'p]t}uml {‘iwit_',.r; the |t|t|gﬁ are {‘:ﬂllu'mt:ll il nppenr Iu-:ﬂt}l:.'.

The pericardial sae containg a small quantity of bile stained sernm. The heart s
distended with blood,  On section the musealar tiesue s l‘.l:'lllr: and softencd, otherwise no
pathological lesion can be noted.

Both lungs are healthy.

The liver is somewhat enlarged, in colour dark and jaundiced. On section the
tissue 1= found to be comgested and extremely friable,

The spleen measures 11 inches in length and 4 inches in breadth, it is purplish in
colonr, and on section is found to be excessively goft and pulpy.

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

Stomach and small intestines,—Empty and healthy,

Large intestine,—On its mucous surface one small pateh of uleeration about the
size of o sixpenee 1s seen,

I connection with the wall of the mm-plmgus two tumonrs of S‘rrr-l'rrlp].l'ril'-rr .'ﬂ-m_rmm-
olenta ave found, one as large as a walnut, the other the size of a French bean.,  These
tminoirs contain many Worms,

The Iymphatic glands in the left groin are much enlarged, and on <ection a purnlent
fluid eseapes.  An abscess some 5 inches o length and 1L inches  broad lies along the left
iliae vessels on the brim of the pelvis. This abscess appears to have been formed in enlarged
lviphatic glands, and contains o gquantity of pus.  The corvesponding glands on the riglt
side are mueh swollen, but have only broken down here and there into pus.

Remarks.—This is a case of spontaneous Nagana m the dog. The animal was
cxposed to the influence of the « Fly Conntry ” on the 12th December and following
il.'l.:,.'?i. Ei;hr ll::}'ﬁ alter X O e, that 158 on the I'thr fla tempernture pose and  the
haematozoa were found in the blood, The disease ran a rapid course, and the dog died
thirteen days after the fivst 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 continnous fever, never rising very high, and the
tendeney to fall below normal at the last. The red blood corpuseles fall vapidly from
6% millions to 2§ milhons per cubic millinetre,  The white blood corpuscles tend to increase
;_:l't-.'tt]"r in nunbers 1[11!'iug the last theee L]rt_w-', The lematozon show a like 1I'JHI1_'||1'_'I|' to
rise in numbers as the disease progresses, and on the day of death are seen to number as
many as 73,000 per enbie millimetre,

Exp. 190, Doc. BrREED, I'OINTER.

Thiz dog was taken mto the “ Fly ™ on the 12th December, and remained there
until the 15th, when he veturned to Ubomboe. On the 12th and following two days he
accompanicd me into the thorns. e stayved in camp during the remaining three days.
The camp was situated on a ridge some distance from the thorns, but was not altogether
free from the Tsetse,

Puring the time the dog was in the low country he appeared in excellent health,
and his temperatare remained normal,

_ December 28nd.—Ax this dog’s temperature roge suddenly last night and remains
high this morning, I bave examined his blood and find lvematozoa present.

December Slst,—This dog has been off his feed the last few davs, is falling off in
i l]l.r|.|.. lind ri.!“'dl_‘f. “||1I 1.3 itlrl'-;lill‘}' '.'ﬂ'l':.' Ill'i". Ili‘i !'llll! ;.Iﬁ ]I“I'.“I'l IJ,rHl H'}I]'irl_ﬁ:, Tl_‘.ﬂ"l_‘rﬂ_l[l_'&' i]ih
left hind leg was noticed to he swollen, but this swelling haz almost dizappearcd to-day.

Javmmary 2nd.—Is much swollen avound the Y es,

January Srd.=The whole of the fuce is much swollen this moring. The cornem of
both exes are opaque and milky,  "The left leg and sevotum are swollen.  The hair is harsh.
There = a pustular eruption on the skin causing the hair to be reversed and giving the coat
H | L'1l|'|;_'|'|‘] IIE'IEF"'I[I.'-'I]I'.".:‘-

Jannary 4th.—The dog iz guite blind this morning, otherwise his condition is wnch
the =aime,

January 6th.—Both hind legs are wuch swollen this momning.  He is quite blind
and growing weaker.



44

January Tth.—The dog can barely walk this morning. Both hind legs, the left
tront leg and face are much swollen. The scrotum is as large as an orange. 'T'le whole
body is covered with a pustular eruption.  Here and there are flat collections of pus under
the skin as large as a ghilling, and showing greenish-yellow through the hair. He is still
quite blind. He lies on his side, breathing decply about twenty times to the minnte. Is
quite conscious, and wags his tail if spoken to. Still eats a little meat, but refuses biseuit.

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

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

The following chart shows the course of the disease.
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Antopsy.—8.30 a.m.

Rigor mortis present.  The body is extremely emaciated, and the abdomen retracted.
The whole of the hm]}' from the nose to the 'l{p of the tail 18 covered with a [}llﬂflltﬂr
eruption. The hair over these pustules is matted together by the Ei‘il?clm'rgcf Many of tl!c
pustules are large and freely discharge pus on pressure.  On removing the crusts, the skin
underneath is found to be uleerated.  The nose is much swollen. The mucous membrane
of the lips and gums extremely anmmic.  Both cornem are milky and opaque, go that the
condition of the pupils cammot be seen through them. The left fore leg iz slightly swollen.
The left hind leg is much swollen and pits on pressure. The right hind leg iz somewhat
cnlarged in its lower half. The serotum is ]I'Illf‘;l enlarged, and also pitz on pressure.

On making an incision from the chin to the vent, the subeutaneous tissue is not
jaundiced as in the last case. The subentaneous tissue of both hind f.-xtn-mi!ius iz infiltrated
with a pale yellow jelly-like substanee, from which transparent watery fluid exudes. The
glands on both sides of the groin are much swollen, and measure 21 1:1.::]_1133 in length. On
cutting into them the glandular tissue is found to be cedematous, brown n colour, but there
are no signs of pus formation,  The glands m the axillary region are also uulargml, but none
show any signs of pus formation.

On opening the abdomen a few ounces of clear serum is found in the peritoneal
cavity. The spleen is enormously enlarged, the liver and other organs present nothing
noteworthy,  On nlt:lLitlg the thorax, both lungs are seen to b uu":’lp#l:tl, :I'I:I::l there iz
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 perieardial eavity contains a small quantity
of clear straw coloured sernm having many I}:llﬁ eoloured floceuli asuspeuﬂi.-d m at.

The heart is distended with blood. The external surface is smooth and pale. On
cutting into the heart the lining membrane is seen to be smooth, the valves are healthy, and
the museunlar substance pulr‘: and somewhat softened.
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On slitting up the cesophagus, a swelling is seen in its walls about 3 inches above
the cardine end of tFe stomach, This swelling is about the size of a small walnut and
communicates with the mterior of the muc}p!n”uh by two openings, through which, on
pressure, purulent matter exundes,  On eutting into this tumour four worms are found
similar to those found in Exp. 189,

Lungs.—Healthy,

Liver.—On gection the tissue iz 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 iz soft and pulpy,

Kidneys.—Capsules strip off readily, Cortical portions pale, with eongestion of the
vessels,

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

SBmall and large intestines—Anmmic, otherwise present no pathological eondition.
Eyes.- —n ope ning the anterior chamber, an opagque colonrless film 18 found |ym:,,_
between the cornea and th:- lens. The cornea itgell is perfectly transparent, as is also the

lens. The opacity during life is evidently due to this condition of the fuid in the anterior
chamber and not to any inherent opacity of the cornea,

Remarks —This case is the commpanion case to the last (Exp. 189) and is go similar
that the remarks made in it would apply equally to this. The rapidity of onset is somewhat
less, being twelve davs instead of eight, and death is also glightly delaved, beine sixteen
davs after the first appearancs of the hasmatozoa instead of thirteen.,  Otherwise the course
and By mptoms of the dizease are alinost wdentiocal.  he 1';|_j|.i1|_ L'Illlli!'il.itiull, Hu.u_:l]ini_;:-; and
blindness are found in this case equally with the last,

The red blood corpuscles vapidly diminish in numbers, the white increase towards
the end, and the hamatozoa show the enormons nwmber of 310,000 per cubic millimetre on
the last day of the disease,

T—INOCULATION OF BLOOD FROM AFFECTED TO HEALTHY ANIMALS.

A.—The following experiments were made in order to discover if the Fly Disease
can be tr:lmh:lLiETll_Ll (1] Jlillll'.l l].ﬂ'-"'ﬂ l:'l. the moculation of blood {rom aflfeeted t:u|||;m,]m —

A —INOCULATION OF BLOOD IN WHICH THE HAEMATOZOA CAN BE
DEMONSTRATED BY THE MICROSCOPE,

Exp. 220.—Dog woculated from horse, Contracted disease five days later.

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

]'::11:_ g .—]}ng inoeulated from cow., Contraeted dizease twentv-three davs later.

From these -;_-3:|||-I‘I'Iuv:|l.‘-=- it will be seen that mwenlations mito native 1!--;‘H of Dlood
from wild amimals wounld prove succcsstul if the Blood of these wild animals contains the
hamatozoon of the l'"'l:l-' Disense,

Exp. 220. Dog, NaTIVE.

|".x[u-r[1|.u-n!‘.—Tl:| lr:.' the effect of ium_'ll]:tting a native il-.li.g with blood from a
horse suffering from Nagana,

November 5th, 1805 —Removed 5 e.c. of Bload from the jugalar vemn ol 1‘::':[', 212,
Bay Horse, and at once injected it under the skin of native dog.

November 10th.—As the 1‘.'IIIEPI‘I'.'I1II1't' ol this 1|ug rose to 10492 I, at 5§ Jr-1ri
yvesterday, I have examived his blood this morning, and find it contains very numerous
hematozoa,

November 15th.—This dog died this morning, Exeept progressive emaciation and
debility the case has shown no external Y mptoms, There never was any swelling at the
&i b ul moculation. No swe i|m » of the extremities or of any lm.tt of t|u EHM]J. oecirred.
No corneal opacity, nor eruption “of any kiud,

On examining the 1u-11|||| rature chart, the ¢ 1]11r1 onaet of fevor, the r1'|11|1 destruetion
of the red blood o -npnuu]i.-—- the merease in nombers of lEJu wlnte bload 111lllllhl:.|l.‘- the very
large number of hematozoa which suddenly appeared in the blood and increased to almost
100,000 per cubic millimetre before death, are the most interesting points to be noted.

i
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Exp. 221. Do, NATIVE.

November Sth, 1895 —Injected 5 c.e. of blood 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 nse, 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 symptoms.

Died 3 p.m.

The following chart shows the course of the disease :—
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Autopsy.—TImmediately after death.

The body is that of a small native dog, and is in the last stage of emaciation,
being mere skin and bone.  Higor mortis 18 absent.  Doth cornew are slightly opague.
There 13 no visible external swelling of the body or extremities,  OUn making an incision
from the chin to the pubes and reflecting the skin, the subcutaneous tissue is 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
enlarged.  The abdominal lvmphatic glands near the bifureation of the aorta are enlarged,
and on ctl!fing into them a flll'rllill.-i.t}' of ﬁ]i;__;'h! |3.' O] lnlnlh'ul. i CECA S fromn them,
On |:'.1|tl-ing thrun;:;h the costal cartilages and ulmniug the thorax, 6 to 8 ounces of e
purnlent serum are found in both plewral eavities, The lungs ave collapged.  The pleural
membrane lining the chest wall on the left side is red in colour, the blood vessels are
injected, and the condition is evidently one of commencing acute pleurisy.

On opening the pericardinm a small quantity of clear sernm is found. The heart
is distended with blood, the blood wvessels on its surface arve injected, but there are no
l:ll.!t-.!r.hiu-. on its surface or _iu]l_".'-[il-n: material at the base. On r(-.]tm'l.'iu;_{ the heart and
opening into the ventricles the I:il]illg membrane is found to be free Trom petechie and the
valves are healthy.

Both lungs are healthy.

In connection with the eesophagus there 1= a large tumour containing very
numerons nematode worms, probably Spivoptera Sanguinolenta,

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

The spleen measures 6 inches in length and 3 inches in its greatest breadth, On
section the splenic pulp 15 pale in golour and softened.

The leit kidney.—The ecapsule strips off readily. On section the organ is
extremely pale, especially the cortical portion, whick is of a light yellow colour, and
uvidenﬂ:.‘ in a state of Lty derencration,

The right kiduey.—Several small eysts, containing a clear fluid, appear on the
gurface of the organ under e :':upﬁlﬂt&. The l'.'l]_'lHl'I: ::itﬁlnﬂ off readily., Un section the
]::iq]uu:f' sebstance 18 in 2 state stmdlar 1o that of the left.

Remarks—This case is very similar to its companion, Exp. 220, Like it, it is
remarkable for the rapid destruction of the blood, the merease in number of the white
blood corpuscles, and the extraordinary pumber of hematozea present in the blood
throughout, rising 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
u]rirru:mhuﬁ its fatal termination.

Exp. 204, Doac, NATIVE,

September 28th.—Injected 4 ce. of blood contaming a few hematozoa from
Exp. 207, Cow, under skin of healthy native dog.

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

Uctober 30th, 1895.—This dog has been listless for the last few days, Iying about
and taking no interest in his surroundingz.  This moming 1 found him in convulsions, aud
he died at 8.30 a.n,

The following chart shows the course of the dizease ;—
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Autopsy.—One hour after death.

This 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 subeutaneons fat is found, showing the dog to be well nounshed.  There is 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 eavity no flnid is found, the gall-Lladder is partially
distended with bile, the spleen is enormously enlarged, the coils of the intestines appear
quite healthy. On opening the thorax no fluid is found in either plenral cavity, both
lungs are collapsed, the right lung appears perfectly healthy, but there is an effusion of
lymph on the posterior aspect of the left lung. showing some inflinmatory action.  This
lymph appears to be quite recent in its formation, is red in colour, and readily detachable.
This inflammation extends along the left side of the cesophagus, On cutting into the
|u::ri|_:u1'u|iu| gac no uid is found in this cavity.

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

The langs are both healthy, except for the pateh of pleurisy on the posterior
aspect of the left lung where it comes in contact with the cesophagus.  In the wall of the
._.-_:mI:]..-.;_-‘-uH in thig recion there 18 a tumonr as ]ru'ga-. as o walnut, and E'-ntitiliuihg Many
nematode worms { Sprroptera Samguinelenta), This twmour has t‘llpl-llr'f.'[l amndd given rise to
the localised plenrisy mentioned above,  There is also another tumour of the same kind, but
graller in size, in connection with the wall of the aorta,

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

The spleen is enormously enlarged, measuring 12 inches in length and 4 inches in
ita greatest breadth.  On section the tizsue of the spleen iz much softened, the Bplﬁlllﬂ pulp
hl_'illg ﬂuﬁi]-‘" HUI'JIIF{“I Jl‘l.'l.‘ll.:.' IF}" il ]l:tli.j‘l!.

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

Left kidney.—Same condition as right.

The stomach and intestines present nothing abnormal.
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On examining a coverglass preparation of spleen pulp no hematozoa can be seen
either in & staiuwed or unstained pn-p::!l'utiuh. On the other hand in the Blood from an
internal wvessel examined in the same way, very numerons living hwmatozoa are seen and
also many motionlesas anes, which h}" their conrsely gl'uuul:u‘ appearance appear to Iy dlespd.
In a stained preparation of blood large ageregations of these granular partly disintegrated
haematozoa are geen geattered all over the field, so that the hematozoa in thiz blood may be
deseribed as conntless.

Remarks.—Death in this ease oceurred suddenly, and was probably hastened or
indeed caunsed by the rupture of the Spiroptera twinonr into the left pleural eavity, and
subsequent septic plenritis.  The temperature chart shows the usual rize in temperature, the
destruction of the red Blood l!ﬂ]'lﬂl?il.'!l.'ﬁ, and the ocemrrence of the ematozoa in the blood.

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

These experiments have a bearing on the incenlation of blood from wild animals
into dogs, as will be seen from the experiments, ander these cirenmstances dogs sometimes
do and sometunes do not tuke the discase, [t is evident then that many of the wild animals
whose blood injeeted into dogs did not produce th- disease, may have been harbouring the
parazite in gome form or other or in very small numbers, and were in fact sulfering from the
disease.

Exp. 277. Dog, NATIVE.

The donkey (Exp. 238) under xii grs, arsenie daily, has had no heematozoa in his
blood for 35 [[n}';-: as recorded |_|'1.' the |;|1ii_'rws(;u1_u;; will Ins Blood girg: rise to the disease
in a healthy dog?

March 18th.—Inoculated sub-cutaneously 5 e.e. blood from Exp. 258,

The following chart shows the result,
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Exp. 279. DoG, NATIVE.

The donkey (Exp. 257), under xii grs, arsenie daily, has had no hematozoa in his
blood for 32 1]&:!.‘5 ag recorded by the In:in‘rmit.'ﬂ[n:-; will his blood gin_-. rize fothe dizease iu
a healthy dog ?

March 1%th.—Inceulated 1 c.em. blood from Exp. 257.

: April 21st.—Dog healthy, Nohamatozoa in blood.  The hamatozoa again appeared
in blood of the donkey (Kxp. 257) on April 23rd.

Exp. 280, Dog, NaTIVE.

The horse (Exp. 256), under xii grs. arsenic |1:1i3:.'.. has had no hematozon in hia
blood for 36 1ii1}'3-

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

April 21st.—Dog healthy. No heematozoa in blovd.  The horse (Exp. 236) died of
Nagana on March Slst.
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8.--FEEDING HEALTHY ANIMALS ON TISSUES FROM ANIMALS
AFFECTED BY NAGANA,

e i : 5 2 ‘ T
The ft:“u'l.'l.‘lllg experiment was made in order to discover if this dizease can he
transmitted by feeding a healthy dog on the raw tissues of an animal dead of Nagana.

Exp. 223. Bracg axp Wamre Dos, NATIVE.

. 1 November Oth, 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 is
rapidly growing thinner, and there are numerons hematozona in Lis blood.

November 18th.—Large swelling under throat.

November 21st.—DBlood containg many haematozoa, This animal is suffering from
Nagana.
In the Segane Valley many of the dogs belonging to one of the kraals fed on the
L-'_lw 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 1892, Mr. Saunderson, of Spitz Kop.
E..-'L.l{.., took gome oxen imte the « 1*’[}' o ]lLIuIiIL}_; and lost them all, !‘Imu;_"'h one of them died
after returning to the farm.  Some dogs got at the dead bullock and ate a lot of the meat
raAw,. Thf.‘}' all died within three monils, Mun\"m;_: all the 5i;:m; of = E"'I:.'," whereas some
pups which were kept shut up were fed on the same meat, but cooked, for several days, yet
none of them showed any Bigu of hi:iug alfected,

9.—MEDICINAL TREATMENT.

On account of the very preat Hl'lnilztn'f}' which exists between the lmrns‘[teﬁ of
T‘ingmm and Sarra, and also in the symploms of the two diseases, it may be aszsamed that a
medicinal treatment which affects the one will affect the other. Now as a most painstaking
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, 15894," have already been issued, it will be well to give here a brief aecount of
what has been done in the treatment by drugs of the clogely allied or identical disease,

Dir. Lingard prefaces hiz account of his own tr!{lkt:'i]m‘llt.'ll imlllil'_'g.' into the treat-
ment of Surra, Frli.' the statemn-=nt that few observers had tried any s}'.-—ilmu:l.tiu treatment in
thi= disease, and those few had nnfortunately had only negative results.  He then proceeds
to detail his own experiments, which inelude :—

(2.} Treatment by drugs.

(5.} The subeutancous inoculation of animals by serum derived from blood eon-
taining swarms of Surra Hiematozea, the latter being removed ll}' prassing the zerum Lhru'llgi:
i pm'{‘:u]uill filter.

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

(.} The subentancons injection of blood obtuined from an animal which had
recovered from an attack of the discase.

The drugs experimented with were the following, and they were chosen on
account of their proved power of destroying low animal and vegetable pavasites . —

Perchloride of mercury.

lodine and iodide of potassinm.
Bichromate of potash.
Todotorm.

Turpentine,

Carbolic acid and 1odineg.
Hydrate of potash,

Quinine

Arsenie,

It may briefly be stated that none of these drugs, with the exception of ameme,
had any beneficial influence on the course of the disease. In regard to arsenic, however,
Dr. Lingard found that after 2 to 8 davs' administration of the drug the hmmatozoa
E]i‘j-'lpp':‘.ﬂ]'i'tl from the blood amd remained absent for lung ]]vrin[iﬁ. In hiz first report all
the animals subjected to this treatment died, but in his “ Summary to Fuorther Report,” he
gives a case which has evidently recovered.  As this is an important point, Lis account of
this case may be given in full,
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“ The animal eontracted Surra by mstric ingestion of soiled blood, after a latent period of & daya
* Treatment was commenced at onee, Lmllﬂinlirl;; of avsenie, as lig. arsenicaliz, in 4 gr. doses, inerensing rapidly to
* 12 gra. daily. After & PATOX VAL of & davs, during which time the hamatemeon was VY nmerenE, it disap-
“ peared from the blood, The wsenienl treatment was continned for 65 d*-'n, 454 gra, of arsenic being
“ pidministered, At this period the animal slowed an aversion to the arsenic in this form.  For this reason,
LTI T T [_uu;'l.'juLH X e e Ihllltl".'ll tee the fact that ArEEn e b it=all did not, i some eases, destr uy the .il":ll'"
“ or immature form of the hematozoon, the double iodide of arsemic and mercury was substituged, as it wag
kuown that the iedide of mercury da ot form an albiminate, and consequently the whele of the sult wonld
be available,  The isdides were continned for a pevied of 106 davs in order to epsure the abseleie destraction
* of the immatare form.  In all, 288 grs, ench of the tri-fodide of arsenic and bin-odide of mecury were given.
“ Binew the medicine was dizcontipned about 8 weeks liave clapsed, and the animal 15 in gosd health and con-
* dition, and no hiematozosn lias appeared i the cirealation for i.’.! dayvs, or over 7 months,  For 68 months
“ during this period the smimal has averaged 4} miles walking exercise daily.  As it did wot thrive on grain,
“ Darley (boiled) was given in its place, with the most satisfactor ¥ resulis, the auimal rapidly putting on flesh.”

A

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 enre of the disense by arsenic is the
exception and not the rule, even when the treatment has been carvied out under the most
favourable circumstanees. | confess | am ab a loss to woderstand what 13 meant 1:}' “ flues
s I"l.’.‘it-i]li‘.:' or ill]]]l:l‘lirk‘! ‘F”]'i“ “r I-I'IE" ]I:Ul]t.’llilﬂ:ll’]]l s b b { ]HI\'{'! never seon [L'II"'I' {‘."u'[f]_'_'“[.'!'. 1Fr 'I::I"'
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.) TREATMENT I¥ HORSES

Since 1 have been here at Ubombo 1 have tried the arsenical treatment on several
|1r'rme.s' flt_‘rnkn_v::, anid 1]1'-;_;'::, bng in this interim ?ﬂpur!. I would rather not make any ;_:e:rwrul
gtatement concerning the usefulness or otherwise of the drug, leaving rather the reader to
draw his own conclusions from the experiments themselves, Only in two horses was the
disease allowed to ran its conrse withont any treatment.  These were : —

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

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

rI“‘!:II:" .EI‘l:I'I"I'H'ﬁ"ﬂr'i"rI" gi".'l:'!rl ”'I'." nrse I:il:" il] H|111|' Irl:'I'H. TI[!‘! ﬂl'.‘{l""l'lif" wias l!i?"-b'n:ll\.'l'ii ]'I"'l' II!._'II.!]IH“?';
in water with an equal quantity of carbonate of goda, I made the golution in the following
sir l‘llgth r—Avsenic G I, carbonate ull sodda G ers, and water 1 ounee. The ounce of fluid
was merely gprinkled might and morning over ]:Js feed of erushed mealics, so that there was wo

tronble in “the administration of the di ng,

Exp. 205a. Horse, Roax,

The Maematozoa of Fly Disease were discovered in the blood of this horse on the
10th November, and on the following day he was placed on arsenic.

The following ehari represents the conrae of the disense, From it it will be gseen
that there is no diminution in the number of the red blood corpuseles thronghout the whaole
conrse of the disease, and that after a few days’ treatment the hematozoa disappear from
the hhrml only :-:huwiuw themselves 1 Very amall numbers on the 15th and 19th December ¢
during a period lasting from the 22md Nove mber to the 13th January, or nearly two months.
ring the whole of this time the horse was in good condition and fit for work. On the
15t Janumy I took him with me to the Fly Conntry where he unfortunately took Horse
Hickness, and died on the 13th January with all the classical Mlupinhn of that dreadiul
seonrge. | ecommend this and the hl”n'!.'l.'m;; chart to the attention of those who reconunend
arsenic as a prophylactic in Horse Hi:LtiLh:ﬂ. The Liree vumber of red Blood cor pum;:h s
'Em'-gum twn 1|:n.~= before deatly 1 l1l!1JI“"IIII' to be due ¢-|t'|n a to the action of the srsenie, or to
the great loss of fluid from the blood which obtains in this discase.
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Femarks,—This horse remained alive sixty-five days from the eommencement of
the disease. and then only sncenmbed to Horse Sickness. While under arsenic he very
fairly retained his Hl"l"!]l.,_|'||'| as may be proved by the fact that he very often carried me
{1J|J|||--' over 14 stone) down to the Fly Conntry and back when T went diwn to collect flies.
"his means be mrr on the march feom 5 a.m. 1|||lﬂ 0 [Ty with a climb in the afterncon of the
Ubombe, which is some 2,000 feet above the 111 tin.

Exp. 224, Hogrsg, CHESTNUT. * The Unicorn.”

This iz a companion case to the last (Iixp. 2051). The disease was contracted
p]'-r'rrihmrnuh]_‘, in the 1‘[1. {mmtn and the ]ul.'mltu.rll'l discovered in the blood on the
Gth December.  1'he horse was at onee treated |n. argenic in the same way and h}' the same
dose as the last enze. He was alsos taken 'h\ me to the F ]1. ':‘nlllltl_‘,u’ on the Ist J&llulil"r'
where Lie also contracted Horse Sickness, and died on the 10th of the same month.
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The following chart shows the conrse of the disease :—

Erp 2aa. HoRSE, CHESTNUT,
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Remarks,.—1t is evident that the arseuic had much less effect than in the previous
case (Exp. 2064).  The haematozoa are scldom quite absent from the blood, and the red
blood eorpuseles show a tendency to fall slowly in numbers. On the other hand the horso
remained in firly good condition and was 1:.'JIHL|}|1: of doing a moderate dll}"i-: work, The
rige ol temperature ak the end is doe o Horse Biekuess,

Exp. 256. Horse, Crea.

This horse was ridden from Nongoma to Ulandi on the 23vd Januvary, and back fo
Nongoma on the 26th, off-zaddling at the Black Umpalozi i.lﬁ“ both going and coming.  He
was bronght across the Segane Valley- to Ubombo on the 29th, but was not off-saddled
during the jowrney, nor were any lies seen.  Before this |-:1|rm v he was in perfect health.
He ]11;'u|1:|,|_|-]j|.‘ rob the disease while crossing the Segane .I"N... which has become v ry
unhealthy during the last few months, and numerons flics have been  seen, especially
at the Mkuosi deift.  On Felruary 9th hiz off hind leg was seen to be swollen, and the
hematozon of Fly Diseaze were found in iz blood,  Febroary 10th—OfF hind leg =till
markedly swollen, alzo a slight swelling of the fetlock joint of the near hind leg.
Besides o running from the eyes and nose there are no other symptoms. l&luu-n_',
2oth.—The mulim-r of the hind leg has disappeared for some days, but theres is now
it copions 1|.|I]}I|m1 4:! sl imi-tn]rﬂ. over the same leg. The horse has lost condition
very mnely and s |||1||;|' mnfit to be vidden.  March .‘H"FI—”llﬁ animal 1s E"itw]ml\r
emaciaterd, being mere skin amd bone, and to-day he is found to be sullering from

resiz or partinl paralysis of the hind extremities, so that he can seareely Balane:

imself on his feet.  He eats his mealies veadily and tries to graze.  In the afternoon he fell
{1:;1.1. n, and althongh Lie made many cfforts was unable to rise.  Mareh 3ist.—As he is sfill
unable to et on his legs, and as his condition gave no hope of amendment, he was shot
at 10 a.m.

The following chart ghows the course of the disease, the pomber or blood corpuscles
and haematozon, and the dose of arsenic ziven daily,

1}
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Antopsy.—Immediately after death.

The body i= oxtrcnm‘f:lr emaciated, there are no external swellings visible, and both
eornege are clear,  There is a herpetic eruption of skin over the nose.

On making an incision along the ventral aspeet of the body and reflecting the
skin, the subentancons tissue iz found to be free from infiltration.  On opening the abdominal
cavity o few ounces of fluid are found, the coils of intestine appear pale “and atrophied,
the spleen and liver are small, and the stomach almost empty of tood.



U :iil“-'ill}_r; throwel the sternmn and lJEJL‘rIiII;.;' the thoracie eavity a small i]aj.:u:]l.il.:gr
of fluid is found in each plenval eavity, the lungs ave normally collapsed and appear healthy
The pericardial sae contains one ounce of clear straw coloured serom.  The surface
of the heart is smooth and {oc Prom |u-le‘:::]|i:1:. ut .'|.|n|];_:; the anrealo-ventriculay LrOOve
and following the conrse of the coronary vessels is seen a huge deposit of a yellow jelly-
lilke material, in some places quite one inch in thickness and three inches in width, 1his
coagulated serum is also seen in large masses abount the beginning of the aorta and
pulmonary vesscls. On opening the ventricles the lining membrane is seen to be pale
and yellowish in colour, there are no petechine, and the muscular substanee of the wall of
the heart is firm 1 texture, pale and glistening in colonr.  Weight of heart 3 Ihs,

The lungs contain mueh blood, are somewhat congested, otherwise present nothing
abnormal.

rl1l:|.|:l li\'l?l' i."'\ 1|“'|'I:C il] 1'1"':'“". :l.rll] :i:*i lilﬂll"ll aver ‘fl‘lh |]|'|r|].|.t.'." E'H_Hl'l'l".' '-\"lli*l_'! t1t|.:|L‘r1‘I|._'-.-§.
about the size of a pin's head, which are shightly vaised above the surface, These tubercles
are extremely hard and are probally caleified coneretions resulting from irvitation set up by
some minute parasite,  On entting into the substance of the liver the tissue is olive-green
in colour, and the lobules nve seen to be in o state of chronie congestion and fatty
degeneration.  The liver weighs 6 1hs, 11 oz,

The spleen weighs 2L lbs. OUn scciion the tissue is lirm and leathery, ad the
fibrous tissue of the ovgan appears to be inereased,
The kidneys weigh 1 Ib. 2 oz, and 1 I, 5 oz respectively.  The capsule strips off
readily, disclosing dilated capillarics. On section the cortex is seen dotted over with dark
L] . 1 . "
red enlarged Malpighian bodies, standing out on the pale cortical background.

In the wall of the stomach are seen three larve of the bot fy and a tumour
a8 large as o walnut, containing nematode parasites ; otherwise the lining membrane is
healthy.

Remarks —This case presents several enrious Lmitlhﬂ. In the first place the ved
blood corpuseles, which usmally disappear so vapidly in Nagana, are seen here to inerease in
numbers during the comse of the disease from abont 3 mwtllions to over T mullions per el
millimetre.  This must be doe to the action of the arsemie.  In the second i:]:uru_ in ::lpitg_- of
the conservation of the red blood corpuscles, the ammal fell away steadily in condition, at
no time during his illness was it fit for work, and at the end presented an appearance of
extreme cmaciation, and this in spite of the fact that the arsenic had eansed the hamatozon
to disappear from the blood after five days’ admioistiation, and that they vemained absent
until eight days after the cessation of the drug.  The arsenic was F\-hl}]'ll]{!ll on the 25nd
March, as it was thonght it might be the cause of the steadily increasing debility.,  Another
curions point g that a dog inoculated with a large quantity (3 c.em.) of blood from this
horse on the 20th March, up to the present (May 29th) shows no signs of the disease, and
yet nine days after stopping the arsenic the hematozon are again found in the blood of the
horse in very large numbers,  Thig must mean either that the hiematozoa were in such small
numbers that even 5 cubic centimetres of Blowd could be dreawn off withont containing a
.rsi||g|u leematozoon, or that I"."' the action of the arsenice Ihl*}‘ had been driven out of the
blood aend '““I.T exizted in some internal organ,  Itois thus seen that the incculation of a
susceptible anmmal with o large quantity of blood from an affected animal not giving rise to
the digease is no proof that the latter has recovered completely from the dizease,

Exp. 264, Horse, Bay,—« M.IV"

Young horse, placed on arsenic on the 25th Febroary, and exposed to “ Fly ™ on
two oceasions,  The following chart gives the main facts of the case:—.

|}
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Remarks.—This ease illustrates the uselessness of arsenic as a means of preventing
“ Fly Disgease.”  Although * ML was well saturated with arsenie and smelt strongly of it,
two short exposures to the © Fly ™ were suflicient to set up the disease.  The first exposure
was at the Edlm.-ai Drift, at the western end of the Mkusi poort, a drift which has vsually
been considered free from l“l}‘_" This Viar many Tsetse Flies have been seen thire, il
several cases of Nagana bave oceurred among the ammals crossing the Segane Valley to
Ubombo, At the eastern end of the poort and within a couple of miles of the drift a herd



a4

of buffaloes have their headquarters, so that it can readily be understood how the flies find
their way to the drift. As will be seen from the temperature chart, the arsenie has held the
disease in check for some two months, but not sufficiently to prevent the right eye from
becoming aflected by an opacity cansing blindness. The luematczoa are now beginning to
reassert themselves, and the case will probably end fatally in a few weeks. For further
course of this case, see the chart.

Exp. 278. Horsg, Bav. “Jewn”

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

The following chart shows the chief features of the ease.

Exn 278. horse, Bay
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Auntopsy.—Vertebral ecanal contains wmuch coagulated lymph (yellow jelly-like
zubstance), which probably had caused the paresis of the hind extremitics. No intestinal
worms were found in the stomach or small intestines: there are a few oxyures in the large
i-lil_
f=]

The absence of haxmatozoa was probably due to the large doses of arsenie,

Hemarks.—Another ease showing the futility of arsenic as a prophivlactic agent.
At firzt 12 grains daily were given, but as thiz cansed the horse to fall off in condition the
-dose was reduced to 6 grams ; when the hematozoa appeared in the blood the dose was again
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rised to 12 grains daily. 'I'his soon caused the parasites to disappear from the blood, and
remain absent nntil the 19th May. The three days previous to this the horse was with me
at a camp in the “ Fly * and did not get his usnal arsenic. At once the hiematozoa reappear
in the blood.,  Sincee the hr*gitlllihg of his illness Jevu hag been cﬂluihl{; of doivge hard work,
and has on several oceasions (noted on the temperature chart) carried me all day in the Fly
Country without showing any signs of knocking up.

Exp. 254, Horsg, Bay. - Moorcock.”

March 2vth, 1896,—This horse arvived to-day from Nongoma well nourished and in
good 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 curva,
the dates on which he was exposed to infection in the * Fly Country,” the appestance of
the hamatozoa in his blood, and the Jni[:.' doze of arsenic, 7 7

Exe 283, Honse, Bay. Moorcocr”
Mamcy, A

Qire fne,?masdﬂ&rf.?.!4545:raam;;ygnﬁ:&:.rm;sma,-zzlzazd
108° il
freran - 3 x E

| soa® 3 § S £
165° § o % =
reg? L5 4 1o .
£03° o = 2| ]|

02° X - - f
ey =] o 2l 1l 1 HNelole [ S I
100° 1 LN AR AT AT T AR
20°] | | AL AN (BIAVANANL B A ATRY
® UV e AT
ar° | VAR 1 yALS 11 C
96° } e T | '

95 e | !I|

Eé@ﬁHnﬂéﬂﬁﬁﬁHﬂﬂﬂﬂﬁﬁﬁgmﬁﬂﬂﬁwﬁﬁﬂﬂﬁﬁ

re aalmg’_‘gq.vg_;m.f‘é slelslel7lalalmlnlelrale]is]w]w]w]sle0

e s | s ~
ﬁ“f 'I| %

ros® | A EE: |

A - 7 e -
B ] | 8 -
e AT T T kS |
wr LIV TNY | NI SRR = |
wo® LIV Y W R ICA 8

so° [ 1] ATARANL A ARNANANRY H‘x-

s M U ¢ INHLF LILA AW |
s |l |* ¢y ! (e N i

| 9° E

Hﬂ

ﬁ&ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁfﬁﬁﬁﬁﬁﬁ# é

Hemarks., In this case arsenie is scen to be practically nseless both as a proply-
Inctic and a corative agent.  No observations were taken on the number of hematozoa in
his blood.  ‘The temperature enrve is ivregular and shows a markedly remittent type. No
1o l-‘W'iH'!]I:.' symptoms ocenrred in this case.  Towards {he end the head and extremities
beeame swollen but not to any very marked extent,  The CYUS rernamined Imu.]th:r ton the
last, No post-murtem examination was made,

(2.) TrEATVENT 1¥ DONKEEYS,

Four donkeys were left untreated to act as controls, and they show only an averag:
duration of the disease of nine days. It must be remembered, however, that these animals
were brought to me suffering from the digease, and may have been all for sone 'I'.iﬂ.l‘h'!! before
being placed under obzervation. Buot this cannot have been more than a week at the
outside, as the donkeys, being constantly in work, were soon noticed if out of condition.
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; The donkeys were given arsenic in the dr): condition, the month l'!:cing opened by
an assistant and the powder placed on the back of the tongue. There is no difficulty in
administering it in this way.

Exp. 275. DoxgEY.

March 14 —"This donkey was brought to me to-day with running at the eves and

nose, staring coat, and slight swelling under the abdomen.  He has been engaged of late in

the eart conveying goods to Ubombo from Bagonoma Depit at the other side of the Segane
Valley. On microscopical examination his blood is seen to contain hematozoa.,

The following chart represents the course of the disease ;—

Lxp 275 Downey
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Remarke.—This drmkey had been taking 5 grains arsenic daily as a prophylactic for
gome weeks previous to the onset of his illness.  He was placed on 6 graine arsenic daily,
and the effect this dose had on the conrge of the disease can be 2een from the above chart.
The hematozoa are seldom quite abzent from the blood, and the diminution in the wumber
of red blood corpuscles progresses steadily to the fatal termination, '

Exp. 259.—DoxgEey, MARE.

February 10th.—This donkey was brought to me to-day with the usnal symptoms
of Nagana,
The following chart represents the course of the disease :—

© Lxwe 259, Doverer, Mare.
FEBRUARY.
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In spite of the persistent exhibition of 12 crains arsenic daily, the red

Blood ::nrl'mat:lu-ﬂ are seen to duninish xtﬁﬂrlil:.' nntil 'f.lm:l.' reach the very small number of
1,200,000 per cubie millimetre, and this in Rpitﬂ' of the faet that the number of the
hematozoa are held strictly in check by the deng. )
very similar to those recorded in Exp. 271, except that the stomach was filled with grass,

Exp. 2358. DoONKEY.

Suann Brows Mare.

The post mortem appearances were

February 10th.—This donkey was brought to me presenting the usual symptoms

of Nagana.

The following chart shows the course of the diseasze, the number of blood
corpuscles and hiematozoa, and the daily doses of arsenic :—
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Exn 258, Dowkey, SHALL BROWY KARE,
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Remarks.—This is as favourable a case for a trial of avsenie in thiz dizease as conld
e desived. The donkey iz -i}I;m;;;l under treatment at the very beginning, when the
hamatozoa are in very small nambers in the blood, and the red blood corpuscles have not
begun to diminish. Except for the usual watery discharge from the eves and nose, and slight
swellings under the abdomen and chest, which appeared on the 185th and 20th Febroary,
the animal presented no noteworthy symproms throughout the cowrse of the disease.  As
will be seen from the chart, the hematozea vemain absent from the blood until the
Zlst March, a period of forty-uine days, and during this time the red blood corpuscles

L2
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retain their full number.  But although the hematozoa were absent during this time from
the blood as far as could be made out by the microscope, they were there either in very
small numbers or in gome unrecognised form, since a dog inoculated with a small quantity
of her blood on the 18th March took the disease and had his blood swarming with
hematozoa on the 24th.  On the Lat ;"L[}bi]. Itlt]lmlgil the donkey 15 still t:lliing the full dose
of arsenic, the hiematozoa again appear in the blood, and the donkey at once begins to go
down hill.  The red blood corpnscles rapidly deerease in number, the hematozoa increase
enormonsly, and death takes place from exhaustion on the 21st April, or 7lst day of the
dizease.

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

the disease,

Exp. 257. DonkEY. Mare, WHITE.

February 10th, 1896 —This donkey was sent to me to-day by the Resident
Magistrate. The hematozoa are present in the blood, there iz a alight running from the
eves and noze, and a small swelling under the abdomen.

This donkey left Ubombe for Nongoma on the 28th ult. and returned yesterday.
She had not been off the hill previously sinee the 23rd December and has therefore in
all probability incurred the disease while crossing the Segane Valley between here and
Nongoma. Un Febrnary 26th there was some swelling of the head and neck.  On the 24th
all swelling had disappeared, and she presented no other marked symptoms until her death.

The following chart represents the course of the disease :—

£xp 257. DONKEY. WHITE.
LESRLARY. « MRCH.
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Remarks.—This cass ehows in a marked manner the effect of arsenie in prolonging
life in this disease. The hwmatozoa, which are present for the fist four days, 'I'iIIIF.'i[IJI'I{':II,'
altogether from the blood for sixty-cight days, when they suddenly reappear in large
wumbers.  From the seventy-thivd ‘day of the disease until death on the ninety-second
day the parasites present ave in enovmous nambers and the progress of the disease is rapid.
Up to the 22nd April the arsenie holds in check the destrnction of the red blond corpuscles
which after this date and eorvesponding to the reappearance of the II:I.:I'I'!.!'I.tH?:'IIEI- in the blood,
rapidly disappear. The white biood eorpuscles 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 absenee of the parasites
in the blood. Up to the 22nd April this donkey was quite capable of dving a moderate
amount of work. :

It may be noted that on March 19th, the hematozon l:uﬁu%‘ been absent from the
blood thirty-two days, a dog (Exp. 279) was inoeulated with 1 e.cm. of this donkey’s blood and
remained unaffected by the disease up to the 21st Apiil, when the experiment was stopped.
In what part of the organisin these parasites exist during their absenee from the blood 15 a
curious point,  OF course the explanation may be, and probably is, that they are cirenlating
in the blood stream but in excessively small numbers.

Exp. 261. DoxgEY, GELDING.
Febroary 10th, 1806, —This donkey was sent to me to-day by the Resident
Magistrate, Ubombo, presenting the msual symptoms of Nagana. The following chiart
ghows {he cowse of the disease
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Remarks.—The |1r|_~.r_‘q=::!il1;.: chart mives the 'E]L‘jI'IH-:lHl] facts of what 1= up to the
present the most successful case I have had of treatment by arsenie.  After five days of
treatment the hematozoa are seen to dizappear from the blood and not te return for a
period of almost five months. The red blood corpuscles which in February lie between
three and four millions per enbic millimetre, are seen to gradually rise in numbers to five
millions. Corresponding with this there has been a gradual inereaze in fitness, and at present
the donkey has all the appearance of a perfectly healthy amimal. The arsenic was stopped
on the 17th May, but the hematozoa l‘u-!’lljl'll..‘zl'l'i_"{l i .lul:.' 10th, when the animal was aga{n
placed on arsenie.

B.—ARSENIC AS A PROPHYLACTIC AGENT.

Ag has been seen in the cazes in which arsenic was given as a curative agent, the
drug undoubtedly markedly modified the course of the disease. It therefore secmed
probable that the direase would be prevented altogether if the arsenic were given for some
tijne previous to the animal being exposed to tle infection. If 12 grains of arsenic given
daily can cause the hematozoa to disappear rapidly out of the blood, it is difficult to
imagine how they could appear in the first place ift the animal before enterng the Fly
Country had been given this quantity of the drog for some time previously, But 12 grains
daily is a very large dose of this powerful drug to give a healthy horse, and probably
cannot be p;iw'n in EVery case wil}mut Hut.h'ng up inflammation of some of the internal
organsg, with falling away in condition and general debility.,

The fullu\ﬂ'iitg u:c[u:,r;imunlﬂ wore made to settle this [millL

Exp. 266. Do, NATIVE, SMALL.

This dog was placed on 2 grains arsenic daily for twelve days, and tlen
inoculated with blood from an affected animal.

The arsenic was continued in increasing doses, with the result shown by the
I'uilﬂwing chart.
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Exr 266 Do, Narive, Swate.”
FEBRUARY IB96, . Marcw.
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: Remarks.—In spite of the large doz:x of arsenic given to this small dog, the
haematozoa appear in the blood three days after inoculation and eontinue in large numbers
1ill hiz death., The red Llood ﬁurluum'h-s ave geen to dwindle away in number ; the arimal
becomes emaciated and blisl. From this case it would appear that arsenie has little
control over Nagana in the dog.

Exp. 290. Doxgey, LanGe GREY,

Mareh 14th.—Placed thiz donkey on 3 graing arsenic daily. Sent to Fly Country
on several oceasions.

April Sth.—Suffering from Nagana, many hematozoa in blood.

April 16th.—Died of dizease,

Exp. 255. DoxgeY, GREY.

March 14th.— Placed on b grr‘linr- ATECH e -.'L;Jii:.'. Bent into Fly f_‘.‘mmlr‘}' an several
OCCABIONE,
April 18th.—Has eontracted Nagana.

Fsp. 278, Horsk, Bay.

The following chart shows the result.
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Exe 278 Horse, Bar  MarcH « APRIL.
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Exp. 283. HoORSE, BAT.

The following chart shows the result :—

Exr 285, Horse, Bav. Moowcocn”
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From these experiments it may be concluded that arsenie is quite useless as a
prophylactic agent. but that it is useful in prolonging life and nsefulness 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 dizease 13
of conrse how to prevent it. This can be approached in various ways, for example, by
striking at the fone eof orige of the disease, in other words by removing the eause, or by
rendering zmimni:; immune by some process of vaceination or immunisation and leaving the
sanse alone, or lastly to discover some medicinal substance, be it serum or drog, which will
sure the disease after it has been set up,  In snake bites for example the snakes mey be
kalled off, or the ammals iy be renderad immune to enake i:m'smr by the administration
of gradually inereasing 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 1!18!‘1}' the effects of the spake ljlliH[}Il may be removed or nentrahsed, ag Calmette and
Frazer have shown, by the injection of serum taken from an immunised animal, that is to
say, by the injection of a substance which will antagonise the action of the venom.

Before recommending any preventive measures it is necessary to know as fully as
possible the etiology of the disease.



67

To return to Nagrana, what do we know of the dizsease? We know that it is
cansed by the entrance into the blood of a mmute parasite which multiplies there and
canges death.  That this parasite existe in the blood of many animals and that it is conveyed
from animal to amnimal h}' the T'setze i"l:,r, 0o }-_1,.' thie r_-n’r‘:u:;_*; of the raw flesh of animals
affected by the disease.  We also know that the disease 1z mited to certain fracts of country
having certain physieal features, but that its distribution in these tracts is very varable.

We do not know how the !::lrrt.—-‘-i‘irr cansea  death, buat surmize that it may do
a0 by the poisonons action of some substance or substances elaborated or secreted by at, or
by producing a progressive luemolysis s ansemia, leading to a form of auto-intoxication.
We do not know all the awmals in which this parazite may exist, but judging from the
number of domestic animals in which it is fatal, we may consider that it has a wide range.,
It may exist not nul_v in the koodoo, wildebeeste and other g same, but it also may exiat
in the wild cats, rats, hirds, and even fish of the Fly Count ry. -

We do not know whether there are other gpecies of fly which convey the disease
besides the Taetze, but thiz ]1t'l‘|lil]::-t 15 a minor consideration. We do not know of any
method at present of isolating the hypothetical poisomons substance elaborated by the
hmatozoon =0 ag to bhe able to sllll]l'l.' it or to render soimals immane to it h_\r ;;r.'uhul,ﬂ}r
inereasing doses.  No experiments have, as far ag [ am aware, been made in this country in
the direction of studying the effeet 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
Surea.

As treatment of disease by means of sernm s very popular at present and I may
be blamed for not having entered more into this aspect of the subjeet, 1 give Dr, Lingard's
resnlts tn erdenso,

“THE SUBCUTANEOUS INOCULATION OF RLOOD AND ITS DERIVATIVES IN ITS DIFFERERT
“FORMS, OBTAINED FROM ANIMALS sUFFERING FROM, OR WHICH HAD LATELY
HEUCCUMEBED TO, SURRA.

* A serics of experiments were eonducted in order to test the efficney or otherwize of the blood serum
“ ma n protective agent azainst ineculated © Suera,” or i other words (o ascertain whether any sobstanes capalile
*of ennferring immunity asminst the dizsense wis present in it when obtained from anioalz in whose eireulation
*the hoematozoen of Sura bad been swoarming for some davs previously,  In the first series fresh Bslsnd
“* sontaining numerons hematozoa waa deawn from the horae immediately after death into sterilised zlnss
“oyemsels, and set aside for several honrs o order o allow of the serwm separating,  The serum was then
* pransferred to one of M, Puastenr's filters, and foreed tlronsh o poreelnin eviinder.  Three rabbitz and two
*mminea pigs were then suleninnsonzly injected with varving guantities doring a peviod of three deyvs.  On the
“ evening of the third day each animal received subentaneously 02 coo of hlowd coptaiuing mnmerous hema ooz
* ol animal i each ease receiving a ke quantity o as to act as eontrol experiments,

“ Rabbit A, which received 390 ce, serom after incculation with the smbsl Suna bleed, survived the
* finst appearance of the hemntozoon twenty-four days

“ B orepeived 60 o, gerum ;aurvived twenty-two daya.
W0 reeeived 0 e, seram ;osurvivied Torty days

“ The control animal survived forty-seven days,

* I the caze of the guinea pigs—

SR received GO e, seram, and survived the frst appeavanes of the hoematozoon after inoculation with
“ e soiled Surra blood thirey-fonr days,

A received 60 ce, soram, and survived sixty-sin days,
“ The control animal survived the fivst appearance of the hematozoon in the blood eighty-four days.”

“TABRLE XIX.
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* In the second series blood was withdrawn from a horse immediately after death in which the hematozos
* of Burra had been swarming for some doys, and immedintely subjected to the method deseribed by Ogataas the
*ome he used in isolating from the blood of dogs and fowla anbstances capable of conferving immunity againsg
" anthrax and swine evysipelas.  Three guines pigs were subjected to daily injection of this fuid in varyiog
es: Mo 1 received 005 coe, Noo 2 0055 e, Noo§ 10 ce duily for a period of eleven da After
mal had received eleven imjections seven dava were allowed to elapse, and on the eighth all were
* incenlnted with an equal quantity, viz., 002 e of Dloed containing numerous hematozoa taken from o horse,
* the xuiljJ_'i:I. of ||JI.|.!|.|'|I”"||' conptracted * Soarm’ At the same time a ||.L‘¢.|.I‘.ELJ.' animal was inoculated with & stmilar
* quantity to act as a eontrol experiment. :

& The results were as follows :—

Mo, 1 received 55 o of the solution, and was inocolated with =oiled blood on the 3rd October. The
* hematoseon appeaved on the Tth October, and death oceurred on the 12th December, sixty-six daya after the
= di.ﬂ,'-:w:'r_!.' 1_|[ l,hl; urg:ll:ial!u in t.h.l," h!l:u;u:l,

S Mo 2 received 835 e of ihe zolution, amd was inoculated with soiled blood on the 3rd October ; the
** hzematozoan appeared on the Gth, and death cccurred on the 25th Oitober, ninetesn doys after the discovery
“of the organi=m in the blosd. :

“ No. 2 received 110 ce. of the solution, was inoculated with soiled blosd on the 3rd October: the
* havmatozoon appearcd on’ the Tth, and death eccurred on the st November, twenty-five days after the discovery
“ of the organism m the Dloowd,

STl eentrol an

al was imoenlated on the 3rd Cetober ; the hematozoon appeared on the Sth Oetolser,
“ and death oecnrred for -

= LW 1].'1}"& after the Lli';;iillibm:l iLI:IP-:'iI.I‘t!LI. in the blood,

* Consequent]ly it will b ohaerved that the latent perviod in the three injected animals ocenpied four,
* three, and fonr days respectively, whilst in the control animal it oconpied fve days.  The aninal which reseived
* the smallest quantity of e above solotion lived sixty-six doys, and survived the other two by forty-seven and
* forty-one days respectively, and the control by twenty-four days,” :

Up to the present then the resnlts of experiments with serum have been negative,
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 Tsetse Fly or by eating raw flesh, az, for
example, by drinking contaminated water or eating soiled I.'I(.‘:!I‘l.'lzt;;‘l‘.’; This Puint I am
engaged in investizating,

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

; [ have received a letter from Mr. P, Ogilvie, Pretoria. kindly offering to assist in the
elucidation of the « Fiy ™ question, and asking for snggestions as to lines of work. For his
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 eollected.

Dr. Lingard writez me that in India the raing generally commence on June %th
{bursting of the 5.W. monsoon) ; Surra appears, according to the date of rain, in September,
and continnes during October, November, December, and sometimes into January. He
wishes to know when the rains commence in South Afriea, and when the disease 1s first
recognised ?

According to the Natal Almanae the dry season inelndes the monthe of Apnl. May,
June, July, and August; the wet season, September, October, November, Dlecember,
January, February, and March, Az fur a2 [ am aware Nagana i not confined to certain
months of the year as Surra is, but I should like to have more definite information on this
point.

2. Towards the end of the dry scason or when the water pools are nearly dried
up, can the Trypanosoma be discovered in this concentrated water by the microscope or
11}' I‘L-q:t]ing ar iuj-:-ﬂ 100 uxpcrirm-lliﬁ?

3. The question of herbange.—Dr. Lingard states that in India after the rains have
commeneed the resting forms of the organism which have been clinging to the grass
bordering upon the water-loles begin to soften, and when the animals feed on such
vegetation, repeated doses of the contaginm are taken into the stomach. It is probabie
that the small dises oradually gain an entrance into the blood stream and their develo
ment takes place in the liver, spleen and glands generally.  All grass eating animals,
therefore, may be the subjects of Surra, so that the opinlons held with regard to the
]:ig game |:-:.' the nabives are Ercnmii;]}' founded on fact, &

In Africa we are, as vet, in dense iznorance respecting the resting stage of the Fly
haxmatozoon ; this would be a most important point to work up.  In regard to.the herbage,
will snch grasz and water bronght up from the Fly Country give nse to the disease in
healthy amimals kept in a healthy locality T .

4. It wounld be important to find out as far as possible what species of wild
animalg, vultures, barbel, &c., harbour the parasites.
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G As many examinations of the blood and fluids in the hody {::l'L":IEI'l.' of the Teotae
Flies should be made and the resnlt noted.  Injections of fluids in which several thes have
been mashed up might also give results,

6. How long do the hiematozoa retain their vitality in the body of a dead animal ¥

7. How long do the hamatozoa retain their vitality in ordinary pond water ?

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

4. Further information is wanted regarding the breeding of the Taetse Fly.

1, Arve the young of animals affected by the * Fly " in any way immune to the
dizeake .

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

12, Will the passare of the l!l:lu'.'u-dl,l,: r.E:rnuglu a series of animals influence its
morbific power ¢

L3, Would large quartities of the serum of wild ammals, say the wildebeeste,
have any influenee on the conrse of the disease if in‘i-:ulu-n:] under the skin or into the
peritoneal cavity of the animal affected by the disease ?

L, €an anyone study the disease in tamed wild animals, for example the koodoo
or any of the smaller buck ?  Or ean anyone procure such animals and send them to
Ubombo to enable me to try the effect of the disease on them ¢

15, Why ghounld the wild animals be spared whilst tame animale suffer 7 What 1=
it in domesticity that removes immunity ¢ Can the domestic animal be supplied with what
is present in the wild ¢ Can this something be discovered ¢

Thess then are o few of the o brlems to be solved in the FI"\' n quuﬂ.ium and
it anyone wighes to work at them and requivres hving Trypanosoma, [ shall be happy
to ingeet any living animal they may send to me for the purpose, and so supply their want
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@setse Fly Disease or Nagana
IN ZULULAND.

R

INTRODTICTION,

On the 20th May, 1896, I zent to HLE. the Governor of Natal a “ Further Heport on
the Tsefae H". zease or N HECRNTH " which was |rrlt|tll] Ir':. flyis lm'l. al oo lti". at the T sk af
the Natal Government, and issue I.J. o the 4t February, 1897,

I remained at Ubombo, in Zululand, aotil the 30th July, 1897, when T was driven
wway by the fact that the Nagana had overspread its usual boundaries and was destroying all
the domestic animals, not only on the Ubombo, but for 50 miles further inland.

There was a widespread epidemic among the native cattle which was thought might be
rinderpest. At the request of the Government 1 visited several of the native kvaals, and every-
where found the diseaze to be Nagana.  Many of the ealtle belonging to the natives living near
ug on the Thombo died, The Masistrate lost neariy all his trek dowkeys, and several of the
horses succumbed to the diseaze. My pointer, who had lived in good health for nearly two years
on the top of the Ubombo, also took Nagana at this time and died.

[t was impossible to find any reason for this swidden activity on the part of the
Taetse Flv, in 2o leaving itz haunts in the low country and spreading far inland. [t probably
had something to do with the long-continued dronght. which had driven heeds of wild animals
bo seek for droener [rastire in the mountain vallevs, Tt was evident that Ubombo had lost its
character as a healthy experimental station. It was now part of the Fly Country, | therefore
abandoned the investigation, and returned to Pietermaritzburg and military duty,

Since then, my long-continued absence from England, on account of the Boer War, has
prevented me from publishing the few further observationz [ made on Nagana in the beginning
of 1807, Az =ome of these notes are not without interest, I propose to bring them out sz an
.'L]l|u,'||c]ix to the last ].'t'llut't. Since 1897 MEANY POjHs have becn pll]ﬂi:ﬂhud on the Tsetse Fij‘
Disease,

\Ix offer made at the end of the “ Further “L'?IJI'II'[ " to Ellp]-]_‘n' anyond with ]ix‘ing
Tr:.'pauu;cﬂn]:; wias taken advantage of. The Noval Society, in London, aud Messrs. Bovdet and
Danyz, in Pretorin—the former by means ol dogs, the latter by means of a horse—received the
living disease.

At this point [ would place on vecord my most hearty thanks to the Hon. Sir Walter
"wl}‘-”nl.rhin:iur:. GLOMG., ab that time Governor of Natal and Zululand,  The initiation of
e inr]uir:.' wnto the nature of N:l;_',:ul:t is 1\']Ill]]:'|' due Lo hin. In "REIITI." of mnch diffienléy and
vbatrnetion he persevered in the furtherance of the investigation, and certainly without his
active aid and encouragement the little that has been done l:'nl'llll never have been abbe |1|]||l1_lc|,

I also beg to thank Lieutepant-Colonel Sir Marshal Clarke, K.CMLG,, Aecting
Administrator, Zulnland, and his successor, C. R, Saunders, CAML.G., for their aid and
countenance. I onght alzo to express my indebtedness to the Tsetse Vly Commitiee of the
Roval Society, and m-pvfu]h to Sir Michael Foster, for their encouragement and suggestions in
the carrving out of this investization.

My wife also has my best thanks. In her capacity of sole laboratory assistant she
worked throughout the enquiry.

8, VIcTORIA STREET,

Loxpox, B.W,,
1580 JSenuary, 1905,

1.—TOPOGRATHY AND PHYSICAL FEATURES OF THE UBOMBO FLY DISTRICT.,

In order to show the meneral features of this Fly Distriet, I have lle'llll'H:i the
aceompanying Map, which was made partly by mysell and la.i!L]_‘. from a map with which I was

supplied shortly before leaving L-I:Juleu
I



Al the same time it must be confessed that, on account of the difficulty of mapping a
flat, thickly-wooded country, many of the features were put in by eye from the top of the
Ubombo. The map, therefore, cannot claim to be very correct, but it is sufficient to show the
general features of the country.

From the map it will be seen that the Lebombo chain of mountains runs nearly north
and south. They rize sheer out of the plain on the western face and glope rapidly down on the
eastern. At Ubombo the range iz separated into two main rideges running north and south.
These are nearly equal in height, and are separated by deep broken valleys.

The hut used as a laboratory was sitwated on the castern ridge near the highest point
of the hills. and (as nearly as I eould make out) about 1,900 feet above the level of the sea.

The low eountry lying between the hills and the sea iz divided fairly evenly into two
partz by a line running through the centre from north to south. The western of these two
halves iz thickly covered with bush; the eastern consists of open country with a sandy soil
covered with coarse grasses and dotted with palm trees, and known to the natives az the Lalla
Country.

The Ubombo Fly District extends from the Tongola to some miles south of the Mkusi
River, and to the castward as far as the edge of the Lalla Country. North of the Pongola and
between that river and the mountains, the country, as far north as the Usutu River, is curiously
enonch free from Fly Dhsease,  As will be seen from the mag, it 15 much morme open than the
Fly Country, but still there are numerons patches of bush scattered over it.

The Fly Conntry itself is very extensively coversed with busl, The character of the
vioeeetation vavies in different |umil,imt:-u, " Between the ridees in the lower Iving parts it may be
deserilaed as dense thicket, the thom trees ::un]p-lmi.uf_{ 1t hﬁmg unl:.' some 10 or 12 feet in i]{-.!i{_r,hl,
and matted and tangled together so as to be quite impasgsable, except along the same-paths made
by the rhinoceros and other large animals. Here and there are beds of a kind of prickly pear
or cactus, while in any open gpace which may be found the ground is covered with low aloes.

O the ridges the vegetation is, as a rule, not so dense.  The mimosa trees, some 20 to
30 feet in height, arve seattered irregularly about, with spaces of 30 or 40 vards between. There
are also several large open spaces or plains, the principal one of which is known as the
Makatini.

Along the rivers the vegetation is very dense. In many places it is impossible to
approach the banks on acconnt of the dense thicket of thorns. Huge fig trees, with thick green
foliage, line the banks, affording shelter and food to numerous monkeys. Here, also, are seen the
tall, graceful mimosas with pale freenish-yellow bark, known as Fever Trees, and which are
never found far from water.

2.—THE TSETSE FLY.

In the 1897 Report I wrote that the Tsetse Fly iz about 11 mm. or seven-sixteenths of
an inch in length.  To this may be added that the average length of 10 males was found to be
11 mm., that of the same number of females to be 12-5 mm.

The proportion of the sexes canght whilst feeding on animals seems pretty equal, since
of 102 specimens caught at the same time, 51 were male and 51 female.

In experiments with the Tsetse Fly, as to how long it retains its infective power
(Further Report, page 7), I showed that positive results could be got after 48 hours,

Exp. 339. FEEpING FLIES after 3 days.
August 1st.—Fed flies on affected animal.
Augnst 4th.—Fed flies on Doa No. 330,
August 6th.—Fed flies on affected animal.
Aunrust 9th.—Fed flies on No. 339,

And g0 on till November 18th with necative results, when the experiment was stopped.

It would appear, then, that Tsetse Flies can give the disease to susceptible animals at
least 48 howrs after feeding on an affected animal, but that after 3 days the chances are much
.Flguim:L their tin'mg Sd,

3—HOW LONG DOES THE BLOOD RETAIN ITS INFECTIVE POWER?

On page 11 of the 1897 Report [ gave the results of experiments as to how long the
blood of an affected animal remains eapable of giving rise to the disease if kept in its naturally
moist condition.  In these experiments blood was found to retain its virulence for 4 days, but
not for 7 days.

The following two experiments are added :—



Exp. 323, Do, NATIVE.
June 2ath.—Inoculated with blood 6 duj's old.
“July Srd—Hematozon absent.
July 15th.—Hmematozon absent.
.-'Ll.lgllsi- Sth~—Hiatozon alsent,
Doz healthy.,  Experiment stopped.
Exp. 325. Do, NATIVE.
June 25th.—Inoculated with blood 6 1|=|,1.'$ ald.
July Srd.—THiematozon alsent,
J lli_}" 15th.—Hmmatozon absent.,
August Sth.—Hwematozoa absent.
Experiment stopped.
4. The question has often been asked how many fliez does it take to cive an animal
the disease.

[ eannot answer this question positively, but as bearing on it T may say that on several
occasions 1 tried to set vp the dizeage by allowing one fly canght in the low country to bite
a healthy dog onee, but always with negative results. I have no doubt one fly would give
the dizease if taken while feeding on an aliected animal and plaged straightway on a
healthy owe.

5. Un page 16 of the Further Report, T state that there is no proof that the
flrinl::'ng of water or the cating of h-_-'rha:_:e 11]-.1:.';; any rife 1 the 1nfective Prosiess,

[t was thoneht as well, however, to put thiz lIast statement o some kind of
experimental proof.  For thiz purpose there were bronght up to the top of o b .'-i]ll!l_‘,il!'l.l"l'l!-i
of water collected from pools in the country situated in the midst of bush notorions for ily.
At the same time lavoe bundles of orass were et in the same localities.

A healthy horse was fed on the crass and water, and healthy dogs had 2mall gquantities
of the water flljl:H'lHI &:1|'|=-|'L|[:L1|.§:-:11:-i]:.‘,

The following experiments show that the results of this procedure were negative -—

Exp. 319, Do, NaTive
June 15¢h, 1896, —Injected subentancously 5 e.em. water from pool ag Serpentine Camp.
Awgust Sth, 1896, —Dow healihy,

Exp. 326. Do, NATIVE.
July 21st, 1806, —Injected 10 cem. water from pool in Fly Conntry.
September 2ml.—Dog healthy.

Exp. 341. Do, NaTive
August 27th, 1896,  Injected 10 cem. water from pool in Fly Countey.
October 16th.—Dog healthy.

Exp. 351.—DoG, Nanive.

September 14th, 18 —Tnjected 10 cem. water from Fly Country.
Heptember 18th. —Injected § cem. water from Fly Country.
September 25th.—Injeeted 10 coem. water from Fly Country.
December Ttlh.—1loz healthy,

Exp. 284 —Honse.,

Between June 1T0th, 1896, and lelrlvmfmr 23wl, rrass awd water were '|.=1'L11|_',_:]|'L up to
the Lo of the Ubombo from the ]:"I:r t'nunl:r_'l.' o1 [hirl:}'-[_wu S 01S,

The water was sprinked over the srass, which was then siven to the horse te cat.  He
remined inrl'li.'i_:l.]}' ]II*:lllh}' up to the 16th December.  On that date, in order to prove that he
was susceptible to Fly Disease, T took him for a few hours into the Fly Country.,

On December 28rd, he had a swelling on the under surface of the abdomen and his
blood eontained numerous hivinatozoa.

6. In rezard to the fate of the Trypanosoma when ingested by the Tsewse Fly (Further
Report, page 18), I have to add a few notes on the examination of the proboseis, stomach, and
intestines of the Tsetse Fly.
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THE FPROBO3CIS,

If the simple hypothesis that the Tsetse Fly merely acts a carrier of the adult living
heematozoon from animal to animal is the true one, then it can only be by means of the
proboscis that this transference takes place. IF, on microscopical examination of the proboscis,
numerous hematozoa were seen for several hours after feeding, then the acceptance of the
hypothesis would be easy enongh.  But, unfortunately, nothing of the sort can be demonstrated.
It 15 true that immediately after feeding the proboscis is found to be erammed full of red blood
corpuscles, among which the hwematozoon can be seen actively wrizzling.  So that if we
picture a fly just beginning to feed on an affected animal, being whisked off by a flap of the
tail, and then straizhtway passing to a fresh animal, there is no diffienlty in understanding how
the inoenlation might take place, especially if we grant thas the Hy before drawing off any
bleod, probably injects a fluid to canse hypersemia of the part, and so washes ont the contents
of the proboseis into the tissues of the animal attacked. But we have found by experiment that,
even 48 hours after feeding, the flies are able to give rize to the disease. In this regard it
must be confeszed that it certainly took many efforts of many flics before the inoenlation was
effected. However it may be, the result of observations shows that even only 1 hour after
feeding the proboseis contains few red blood corpuseles, and few if any hematozon.

If, thevefore, the Tsetse Fly does carry the disease from affected to healthy animals by
simply transferring living hematozoa from one to the other, then we must assume that the
dose of hwematozoa required to set up the disease is a very small one, in fact we must almost
assume that a single Hamatozoon is sufficient,

The following table shows the result of the microscopical examination of the proboscis
of Tsetse Flies at various times after feeding on an affected animal,

Hours, Hurmatomes. | Haours, Hirmatozon,

1 A few seem wriggling vigorously, | 27 Wil
2 IWti, f 22 Ope acfive hematozoon seen,
3 [¥itto, 46 Omne active hematozoon seen.
4 One active hrematozoon seen, 47 Nil
5 Twao active hematozon seen, 4= Nil,
6 HNil, 48 Wil

22 One aetive hemotozoon scen. . ald Nl

¥ Nil { 72 Ml

24 One aetive hematozoon seen. ! a7 Fil.

25 One netive hematogoon seen. 118 HNil

26 One active hiematozoon seemn. 144 Nil.

To wet the above result, several flies were often examined at the same length of time after
feeding before a positive result was obtained, In order, therefore, to make the list more com-
plete, all that would be necessary would be the patience to examine a sufliciently large number
of specimens.  This, in my opinion, is not necessary, as the above list shows sufticiently elearly
that, although isolated haematozoa may be fonnd in the proboscis of the fly for many hours after
feeding, still at no time are they numerous. It must, however, be stated that the proboscis is
not a wood object through which to look for such small objects as the hiematozoa, =0 that others
might have been present withont being discovered. 1 must leave this subject in itz present
unsatisfactory condition, with the hope that some future observer may be able to throw more
light on it.  The most satisfactory solution would be the discovery of some Ijlctalmul‘phusi.‘j. of
bl Tr}'p.:l,mmm:l:l within the ﬁ}', such as oceurs 1 the musquim in malaria.

THE STOMACH.

When I eame to examine the contents of the stomach, I was much surprised to find
that the hmmatozoa retained their usual appearance and extraordinary activity as long as any
vusﬁgu of Dlood remained in that viscus,

In some eases, at the end of 70 hours, the stomach would be found to contain no
visible blood, all that remained being merely a small quantity of dark-coloured material con-
sigting of acicular erystals and eranular débris. When this condition obtained no living haematozoa
'I.'I.'ﬂlll!l i'IE! BT,

In other cases, even up to 118 hours (5 days), a small quantity of reddish colouved
material would still be found in the stomach, This, when examined microscopically, wonld be
found to contain, unchanged, red blood corpusecles, among which the hematozoa could be seen
to wriggle about as actively as ever, Up to 55 hours almost every preparation showed living
hematozoa E after that time cases 1Hﬂ:_::i[l to oceur in which the hlﬂd:rﬂ, with its contained ]}a‘l.l'ﬂsileﬁ,
had disappeared from the stomach. At the end of another 24 hours these exceptions had
become much more numerous, but up to almost the end of the 5th day rave individuals could
be found in which the hematozoa were still numerous and vigorously alive. I always failed to
find them on the Gth day.

It will be remembered that the flies were found to be capable of giving rize to the
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diseaze after 48 hours, but failed to transmit it after 3 daye.  Judging {rom the above observa-
tion, that the Trypanozoma retains its vitalivy for 5 days in the fiy's stomach, it may be supposed
poszible for the fly to transmit the disease up to that length of time.

It would be interesting to observe the hehaviour of the Trypanosoma in the stomach
of other blood-sucking flies, but it did not ccenr 10 me to experiment in this direction while in

Zulnlal.
THE IXTESTIXE.

The eontents of the intestine were examined by simply squeezing out of the living fly
a small quantity and subjecting this to :|||i.q'|'u:a1.'u||i.1::4.] exanination.

The material vavied from yellow to almost black in colowr, and consizted mostly of minute
round or oval granules with larger crvstals of an elliptic or rhombuidal shape.  Among this
erystalline matter L frequently observed motionless lwematozon up to 70 howrs after the flies
had been fed, but I have never seen at any time the least appearance of life in them. The
parasites appeared unchanged in form, and I made some injection experiments to find out if these
wotionless hiematozoa had any vitality leit in them,

The dvoppings were collected by placing a picee of clean glass in the Hy cage and
washing off’ the deposit.  Duving this time the flies were fed vegularvly on dogs suffering from
Nugana, mud whose blood contained numerons hiematozoa,

The followine exlnrriuu-hi.r; show the vesult —

Hulll‘.l}]ul-c!' Ii_il.rl,—llljer:t{-ﬂ d:'ullpi:lgﬁ from 10 ies into a ]l.-?:lil-!]_‘.' :Irr;_;, i}ng_; remained

healthy.

September 26th.—Injected dvoppings from 10 tlies into & healthy dog. Doz remained
healthy.

September 30th, —Injected droppings from 25 flies into a healthy dog.  Dog remained
healthy.

October Jrd.—Injected droppings from 25 flies into a healthy dog.  Dog remained
healthy.

October Sth.—Injected droppings from 23 flies into a healthy dog. Dog remained
healthy,

Qctober 22nd.—Injected droppings from 20 flies into a healthy dog.  Dog remained
healthy.

We may therefore look on it as highly improbable that the hematozoon is voided in the
droppings of the Tsetse Fly in a form or condition capable of giving vise to Nagana.

T—I5 THE H.EMATOZOON CONFINED TO THE ALIMENTARY TRACT OF THE
TEETSE? OR DOES IT MARKE ITS WAY THROUGH THE WALLS INTO
OTHER TISSUES ¢

This 12 an im::ur[iml,. puin{_ It seemed VErY |H'ﬂ'|1-.'1h|f|‘ that the hematozos Tormed
within the tissues of the tly is some resting or spore form, and that the connection between the
Tsetse Fly and the disease was in some way or other bound ap in this.

All T can =ay, in regard to this matter, is, that [ have examined the bodies of some
hundreds of flies at vavions times atter they had fed on an animal affected by Nagana, and have
never seen any appearance that would lead me to suspect that the hiematozoa found their way
out of the alimentary canal into the swrounding tissmwes. I have never seen the hwematozoa
change their shape while in the stomach of the fly, nor asswme, as might be surmised, any
globular or non-tlagellate form.  That the liematozon do not pass into a vesting stage capable
of g[qi..:_r' rise to the dizease seems also necatived by the fact that the intvoduction wmder the
skin of dogs of minced np flies whose stomachs are empty of bloml has never given rise to the
ilisease,

§—=THE INTRODUCTION OF MINCED UP TRETSE FLIES UXDELR THE
=N OF D=, '

Bug at this point it must be stated shat the introduction wnder the skin of susceptible
animals of minced up ties whose stomachs do eontain living haematozon, also does not as a rule
give rise to the disease.

For thiz curious fact T ean give no explanation, as 1 left Ubombo while the experiments
were in progress.  The modues operaaddi of the experiment was to feed Tsetse Flies on an atfected
animal, and after a given time to mince them small, mix with a little water, and inject the
Sll#[]-l.‘:llsil.!ll ‘[|r|_1_|.|g:;|::| a wide ]1}'1}|_1-Li_u1'm[¢ needle under the skin of l.['UE'E.

The following experiments illustrate the point.



Exp. 440. Dog, Native

July Sth.—Injected one minced up fly which had been fed on affected animal half-an-
hour previously.

July 19.—Hrematozoa numerons in blood of dog.

Exp. 451. Do, NaTIvE
July 16th.—Injected one fly fed 14 hours previously,
August 2nd.—Dos healthy, XNo hematozoa in blood.
Exp. 452, Dos, NATIVE.
July 16th.—Injected one Hly fed 14 hours previously.
Aunrust Znd. —Dor healthy.  No lhuematozoa in blood.

Exp. 4294, Doc, NATIVE. A
June 25th.—Injected one fly fed 24 hours previously.
July 21st.—Dog healthy. No hwmatozoa in blood.

Exp. 4274, Do, NATIVE.

June 21st.—Injected three flies, fed an affected animal yvesterday.
July 21st.—Dog healthy., No hamatozoa in blood.

Exp. 438. Doc, NaTive
June 20th.—Tnjected theee flics fod three days previonsly.
July Sth.—Dog healthy. No hwematozoa in Llood.

Exp. 427. Doc, NaTive.
May 26th.—Injected one fly fed 5 days previously.
June Zlﬁh—l!ug healthy., XNo hematozoa in blood.

]'1.1:'[:, 429, Dog, NATIVE.
May 2Tth.—Injected one fly fed 6 days previously.
June Blﬁh—lﬂﬂg |1(,-u.'|1,||}'. Mo hematozoa in blood.

Other experiments on the same lines were made, but always with the same result,
Half an hour after feeding, the minced up flies save rvise to the disease, if injected at a later
period the result was negative, It is a matter for regret that this experiment was stopped at
6 days and not tried at longer intervals,

I also tried on several occasions to set up the disease by injecting minced up flies
brought direct from the low eountry, but without result.

It then occurred to me that perhaps the injection of these flies might in some way
or other confer immunity on the experimental animal. Curiously enough there is a popular
idea to this effect among the Boers who come in eontact with the disease.

I therefore tried many experiments in different ways to find out if there was any
truth in this.  From one to eight flies were injected at the same time, and at varving times after-
wards the dogs were inoculated with 1/10 cem. of blood containing the hiematozoa. Or several
flies were injected into one part of the body of the dog and the Nagana blood incculated at the
same time into another part.

In other cazes the mineed up flies were injected on several oceasions both before and
after inoculation. In no case was the incubation period of the disease perceptibly shortened, or
the death of the animal delayed.

Thiz point must therefore remain for the present as I have stated it. A fly, a few
hours after feeding on an affected animal, erammed with blood showing active haematoeon under
the microscope, if minced up and injected under the skin of a susceptible animal, fails to give rise
to the disease.

9.—15 THE VIRULENCE OF THE HAMATOZOA AFFECTED BY ITS PASSAGE
THROUGH ANY 3PECIES OF ANIMAL?

I have tried this in the case of the horse, donkey, ox, and goat, and found no diminu-
tion or change in virnlence. Dogs inoculated with blood from any of these animals took the
disease as readily and died as quickly as those inceulated from affected dogs.



10.—I8 THE TSETSE FLY ARTIFICIALLY REARED CAPABLE OF GIVING RISE
TO THE DISEASE IK SUSCEPTIBLE ANIMALS?

Freshly extruded larvie broken up and placed under the skin of dogs always gave
newative results,

11.—DOES THE H.EMATOXOON PASS FLROM THE MATERNAL INTO THE
FIETAL CIRCULATION ?

This question, as far as my experiments go, must be anzwered in the negative.  Blood
taken from newly born pups whose mothers were affected by Nagana, and injected into Lealthy
dogs, always save negative resulis,

These pups were always prematurely born and only lived a few hours after birth. I
had therefore no opportunity of trying if they possessed any innnunity azainst the disease.

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

I have to add the I'-:]lu'l.\'ihj_'; additional L.‘}El'lll'l.'ll'tlll"'llt.‘i in which the blood of wild animals
was injected into healthy dows to ascertain if sueh blood eontained the '1'1‘3.'[:;11|u#ul1|.:1.

Exp. 327. TG, NATIVE

Aunvnst 18th, 180, —Injected 5 ecm. blood from Burchell's Zebra,

September 20th,—No hamatozoa in blood.  Dog healthy.

Exp. 534, Do, NATIVE,

Angust 20th, 1896.—Injected 5 com. Leopard’s Blood.

S{!llli_!]“lld,'l' S0th.—No liematozoa in biood.  Doe healthy.

Exp. 335. Do, Native

July 10th, 1896, —Injected 5 cem. Buiker’s Llood.

Ha_-l.lq-mlrm' nil.—Xo0 hematozoa i blood, Do ]u—n]i!:_\'.

Exp. 337. Do, NATIVE.

July 8th, 1896.—Injected 5 com. Koodoo biood,

September 2d.—No hematozoa in blood.  Dog healthy.

Exp. 340, Doc, NaTIve

August 25nd, 1806 —Injected 6 c.om, Leopard's hlood.

September 30th.—XNo hiematozoa in blood.  Dog healthy,

Exp. 335, Do, NaTivE

September 14th.—Injected 5 cem.  Ttol Bei Buck’s Dlood,

= a0th—Hwmatozoa abzent. oo il.l';'l!!h_'l.'.

Exp. 357.—DoG, NATIVE.

F--]-hrln:u‘l‘ 20th, IH!'!ﬁ.-—[njE'r'twl 25 cem. Bload frome ¥ Bopeva,” @ small weasel-like
aninal.  Bkin sent,

November Sth.—Hiematozoa absent, in bloed

Exp. 405, oG, NATIVE.

Mareh 26th.—Injected 5 c.em. Reed Ducl's bilomi.

May 1st.—H:iematozoa present in blood,

Exp. 408. Doc, NaTivE.

March 28th.—Injected 10 cem. Jackal's blood,

May 30th—Trog healthy.



Exp. 412. Do, Native.
April 25th.—Injected 5 cem. Koodoo's bload,
April 20th—Hwematozoa present in blood.

Exp. 414. Dog, NATIVE.

April 15th.—Injected 5 cem. Roi Rei Buck’s hlood.
May.—Hamatozon abzent.

Exp. 434, IoG, NATIVE.

June 12th—Injected 5 com. Koodoo's Wlood,

July T4th,—Dog healthy.

Exp. 437. Dos, NATIVE.

June 185th.—Injected 10 ceom. Koodoo's Hmm
July 19th.—Doz healthy.

13—THE FINDING OF THE TRYPAXOS0MA BY DIRECT MICROSCOPICAL
EXAMINATION OF THE BLOOD OF WILD ANTMALS.

Before these experiments of the injection of the blood of wild animals into dogz were
begun, I had tried on several oceasions to discover the parasite in the blood of varvious kinds of
game by direct nm_ms:::rupu:r.nl examination, but always without result. Tt was possible that the
hematozoon existed in the blood of wild animals in some other form than that seen in the
domestic and more suseeptible animals. 1t therefore seemed of importance to again subjeet
the blood of wild animals to a caveful mieroscopical examination, in order either to discover the
parasite in its known form, or to find out if any extraneons bodies conld be seen in such blood.

The seaveh in this case resulted in the discovery of the adult form in the Koodoo,
eedbuek, and Steinbuck.  The lwematozoa seen in the blood of these wild animals were
indistinguishable from those found in the domestic animals. The parasites were few and far
between, and it was only by long and patient searching that they could be found at all.

14.—DESCRIPTION OF THE FLY DISEASE OR NAGANA AS IT OCCURS IN
DOMESTIC ANIMALS.

In the “ Further Report™ 1 deseribed the disease as it appears in the Horse, Donkey,
Ox, and Do 4

To the aceount of Fly Disease in the Dog I add one experiment.

Exp. 362, Do, Narive. Brought from Matoppi's kraal in Fly Country. To ascertain
if doge bred in Fly Country are immune to inoculated Nagana.

October 4th, 1896 —Inocunlated 5 caem, blood from dog suffering from Nagana.
October 16th.—Hematozoa present in blood. YVery numerons,
October 17th.—Dog died.

Thiz dog's mother, according to native ztatement, was brought to Matoppi’s from a
healthy district. She had pups, and aiterwards died of Nagana. Her two pups thrived. Tt is
diffienlt to get natives living in the Fly Country to part with their dogs, as few are found there.
My opinion is that these dogs require frequent renewal from healthy distriets,

15—XNAGANA OR TEETEE TFLY DISEASE IN NATIVE GOATS,

From the fact that native goats are often found at kmals where no cattle are kept,
and where cattle cannot be kept, [ was led to believe that the goat was immune to Nagana.
P’opular opinion seemed to strengthen this belief,

It seemed reasonable to think that the blood of the goat might contain some principle

antagonistic to the Nagana hematozoon, and that this mI”hL Le discovered and the knowledge
'm.;-,]_n, use of for :|I:||!ml:u]::]l|lr prirposes,

It was with some curiosity then that I began the inoculation of goats with Nagana
blood, At first all seemed to 2o well, the animals appeared to be not in the least affected by
the disease, but unfortunately after the lapse of some months all of them died, except one, which
was a.c-:ul.enl-:ll'l} killed.
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This fact, in itself, makes the fmmunity of goats against Nagana appear to be of very
doubtful value, ilrJ.IJ all died of Nagana 1 cannot assert, but in my opinion the fntality among
them was bound up in some way or other with this disease. But at the same time it must be
admitted that although the native zoat canmot be said to be absolutely immune, still he is w o
very great extent refractory.  On examination of the five cazes given, it will be seen that only
ome goab died with undonbted sviptoms of Nagana, and that the dizease only showed itsell
after three monihs of apparent health.  In this case profound destroetion of ved blood eorpuseles
took place, in the others no such destraction oceurved.  The temperatnre eurve iz very little
alfected in any of the eases, and it is only very exceptionally that the hematozoa are detected in
the blood,  In spite of this, blood taken from any of the soats and injeeted into healthy doos
wave rise to the disease, '

Exp. 318, Goar, NaTIvE.

June Tdtly, 1896, —Procured this soat from a neighbouring kraal,  The animal appears
to I perfectly healthy, and is accompanisd by a small kid.

-

June I‘.ll'[].—ltljrt:il':] i e I'l‘:_:il..l]t of the 'ri;_ﬂll_ appiny &oeem, blood from o ll::;_';
suffering from Nasana,

Angust 20th,—This goat has been in perfect health up to the present, that is to say, for
move Lhan two months, bat (ol LY 3 Sn Ul abweess was discovered in the ri;l_;l]ﬁ_. 10 elose to the
site of the injection of the dog’s blood. 1 opened the abscess, which was abont the size of a
watlnut, and removed a quantity of chessy-looking pus,

In order to see if there is any difference in the action of the nematozon after living im
the woat for more than two months, I to- day injected 2 cen, of this goat’s blosd into a healthy
dog.  Ten days afterwands the hematozoa were found to be present in this dog's Dlood, and he
elied 25 :hl_\'ﬁ Iater: 55 -:t:n_'r:i after snoculatioen,

It wonld appesr from this experiment that the hamatozoa do not lose anything in
virnlence by @ sojourn in the blood of the goat,

September lst—During the last five days this animal has fallen off rvapidly in
condition.  She looks ill, is not grazing, and her breathing iz short and vapid.  There is a large
mdematous swelling in the right axilla, and also over the abdomen in front of the HIATIALY
ulanel. O muLm-r a small incizsion into this swelling and applying slight pressure a l.uw
quant:iy of bl el - a-l,d:nui sern was foreed oat in Jl. is

H['.;rh'mllr:l‘ Dpad.—"Tis cronl was foumd dead this mormin,

The I“n"u'n'il:g eliart shows the JHEIEES of the case,
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Paost-warten, T hours after death,

On skinning this goat, the whole of the sulentaneons tissue on the under surface of the
body from the neck to the perineal region was fonnd to be extensively infiltrated with a thin
celatinons exudation.  This jelly-like material wasg quite an inch thick over the abdominal
region, s of a pinkish colour. There was some munszcolar wasting.  Neither cornea showed
any opacity.  There was no fluid in the plenral or peritoneal eavities,. The blood-vessels on the
surface of the small intestines were injected.  The lungs, liver, and kidneys appeared healthy.
The spleen meazared 33 inches by 3 inches, and weighed 6 onnees.  The tissue was soft and
friable.  The pericardinm contained a small quantity of fluid, not more than half an ounce,  The
vessels on the sarface of the heart were injected, giving the organ a dark crimson eolour. The
interior of the ventricles and valves appeared healthy.

Fewarks—It is doubtful if this animal died of Nagana. On examining the tempera-
wure chart it is seen that the hiematozoa arve only rarvely present in the blood, and that in small
numbers, the temperature is seldom above the normal, and the red blood corpuscles show no
signs of diminishing in numbers.

On the other hand, an abscess in the groin was opened by a free incision on the
26th Awgust, and alterwands the adematous swelling mmumll. The formation of the abscoss,
though tardy. was probably connected with the injection of the dog’s Bloud, and the condition
leading to death seems to have been brought aliout through the opening of this abscess,
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Exp. 350, Goar, NaTIvE.

July 16th.—Injected under the skin of the abdominal region 5 cem. blood from a dog
suffering from Nagana,

September 30th—Up to the present this goat has remained in excellent health. e
has never been wisibly affected by Nagana, exeept that the hwematozon have been seen in his
blood on three oecasions.

His temperature, however, may be said to have been persistently a little above normal.
Before the injection of the dog’s bloosd, the morning temperatore usually lics hetween 99° and
1007, but afterwards the morning temperature selidom lies within these limits,

To=day the observation of the temperature has heen stopped, as it is thought the animal
will show no more symptoms,

The following chart shows the temperature curve awd presence or absence of
harmatozoa in the blood . —
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fare Juzy s e : Al
[ra9eis |2 5]8 [7]ala Tiolu ezl leelie ]z bl ol lenlar aalpslaelzrlonlasisai v | 2[5 |
Y, S 51 B B Y B
[ | ] |
o IVl i
o | i i
o B8 i p
11 i 1
SO 1M?Hmr g
AR DYV AT
f 'i'”il"* \ :
BE W
|_led
A EI—‘
S uzaggaaaaa%aﬁa
g g £
_n'r = _TY e —
8 H
| 1 g I
SeeT
lrasel 2| sle] 7| ala ol nie] el rshin 170 1leal 2rleel2slaslaslanlorlagloatunl i ¢ 2] 3 ] ]
) !_._|. I HEEEEE |
el | [ [ 1]} NN I
17 I T O Y |
2087 | NN
i | 2 HEEEE
A | | | I
g ] T
1] L] ;
f i 0
| !
gaar il
|11 1 0 I S
RN | | =
L A ] e 35&':
11 |
| | |
L J__.hL_L].__U__ |




November 17th.—To-day a hard swelling was dizcovered at the site of inoculation,

November 24th—Since the last entry this goat has fallen off in condition. To- day he
iz ».nﬂ“:rm:%, from vertigo, and since morning has been turninge constantly round from left to 1‘]"r|tt.
as on a pivok. T he pupils are equal.  He frequently falls forwards on his head, and finds
difficalty m rezaining his feet. -

November 25th—The symptom of vertizo is absent this morning, but he can scarcely
walk, only staggering forwand a few paces at a time, as he fries to nibble the grass.  As there
seemed to be no chanee of his recovery, he was killed by bleeding aboat mid-day.

Pogl-morfem, 'i!1LIII1‘!":|'i41F.E].:|.' after death.

The blood appeared to be normal in colour. On making an incision thronsh the
parietes of the thoracie and abdominal regions, some fat was seen in the subcutancons tissue
over the alwlomen.  There was no fluid in the peritoneal cavity, and the abdominal orcans all
appeared healthy,

A few bladder worms like those of Tewia marginefe were seen in the neighbourhood
of the liver, There was no fluid in either plenral L.ymt.\ nor in the pericardinm, and the lungs-
and heart showed no siens of disease.  On opening into the eavity of the brain an excess of
flnid was fonnd., The hmin tizsues appeaved healthy, and there waz no sion of eisticerci or
other tumour,

Bemarks—Four months after injection of the dog’s blood an abscess formed at the
site of the ineculation. This also ocenrred in the ease of the goat (Exp. 349) mentioned above,
after the lapse of nearly two and a half months. In Exp. 348 also, an abscess formed alter
2 months at the site of injection, and in Exp. 549 a collection of caseous matevial was discovered
in the liver.

Exp. 331. Goar, NATIVE.
This zoat was inoeulated with 5 com, blood from a dog suflfering from Nagana on the
LGth July, and again on the 25th September, and remained in good health until the 8th November

when he was killed,

The following chart shows the temperature curve and the u'lwnrw.hmts on the blood,
Az will be seen, the ]m.mataznun of Nagana was never observed in the blood .—
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Exp 3. Goar &
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Tiemarks—This goat was inoeulated with blood from the same dog and at the same
time as the goat, Exp. 349,

It is to be regretted that he was killed at so early a date, as it is quite possible he
might have de-u:inf;:ﬂ symptoms later on.  Exp. 340 did not show any signs of being affected by

Nagnnn until the beginning of December.
E
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Exp. 348, Goat, NaTIVE,

This goat, accompanied by her kid, was procured about the beginning of September,
1896, and inoculated in the region of the left scapula with 3 c.em. of blood from a dog suffering
from Nagana. She was again injected at the same spot with a like quantity on the
25th September.

The hematozoa were only observed on one occasion in her blood.

She remained {]IIilE healthy until the end of I:}-ET.!?IIJ'EI', when a huge abzeess formed
starting from the site of the inoculation and extending to the right shoulder and leg.

October 26th.—To-day [ injected a small guantity of blood from this goat into a
healthy doz.  Ten days after the dog's blood contained hematozoa, and he died on the 22nd day
after inoculation,

The following chart shows the progress of the ease —
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Remarks.—It is envious that nearly two months elapsed before any signs of inflamma-
tion showed at the site of the inoculation. 1 eannot but connect the injection of the Nagana
blood with the formation of this abscess.

Exp. 349, Goar, NaTIVE

September 1st, 1896, — This goat accompanied by a kid 8 days old was procured to-day, and
at onee inoculated with 5 c.em. of blood from a dog suffering from Nagana. On the 25th September, .
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ghe was again inoculated with the sume guantity of blood which was seen by microscopic
examination to be teeming with hiematozoa.

November Gth.—This goat appears to have remained up to the present in perfeet
health. The hematozoa have only been seen in her blood on three occasions.  As T imagined the
oat mizght have recovered from the disease and all the hematozoa introduced into her blood he
illed off, 1 injected to-day a small quantity of her blood, obtained from an ear vein, into a
healthy dog.  Contrary to my expectation, however, this tln-lr (Exp. 361) showed the hematozoa
in numbers in his blood twelve davs afterwards, thereby proving that the parasite still existed in
a living condition in the blood of the goat. This is very similar to what obtaing in the wild
game.,  The Mool of an animal apparently healthy and in which no hematozoa can be detected
by the microscope can nevertheless give rise 1o the disease,

November 18th.—Goat again noted to be in zood health.

December 9th.—The hiematozoa have not been detected in the bleod for almost two
months, and yet thizs goat is now beginning to shows signs of Nagana,  Since the beginning of
the month she has been falling off in condition, the mucous membrane of the lips and gums are
pale and the left cornea milky.

Deeember 12th.—This animal shows this morning o marked museunlar wastine in the
lumbar and sacral regions,  Doth cornea ave opague, the left more 20 than the right.  There is
no swelling at the site of injection over the left shoulder, and in fact no swelling of any kind
can be detected.  The mucons membrane over the gums is exceedingly bloadless, the red blood
corpuseles having fallen to nearly one-thivd of their normal number,

December 18th—To-day the opacity of the right cornea las disappeared, and the
left is much less opagque than six days ago.

December 20th,—The goat died to-day at 7 pon,

The following chart shows the conrse of the disease.

Exe 325, Goar.
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December 215t — Posf-morfem examination 15 hours after death.
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The body is much emaciated and presents no external swelling. The left cornea 1s
milky, the right moderately clear. The peritoneal cavity contains 3 oz. of fluid and the intestinal
coils appear atrophied and pale.

Both pleural cavities and the pericardium contain a small quantity, 4 oz in all, of elear
straw-coloured serum.

The heart is pale in colour and flabby in consistence, a few small petechi® are scattered
over the surface, and on section the muscular tissue is pale, otherwise there is mothing note
worthy.

Both lungs are moderately heaithy in appearance.

The liver has on its anterior surface a firm nodular swelling, about the size of a walnut,
which on being cut into shows patches of liver substance degenerated into yellowish caseous
material, The remainder of the liver tissue is pale and evidently in a state of advanced fatty
degeneration,

The spleen is small and softened.

Both kidneys show the cortical portion to be exceedingly pale.

Remarks—This is evidently a case of undoubted Nagana in the goat, and is chiefly
enrious on aceount of the fact that the hematozoa hardly ever eould be demonstrated n the
blood, and vet sxtensive anatomical deceneration had Hll.!l“‘l}' taken p]fl'l.'!ﬂ. It iz a matter of
regrel that hemacytometer observations were not made throughout,

16.—NAGANA OR TSETSE FLY DISEASE IN NATIVE SHEEP.

Only two cases have been under observation. Both were injected on the 16th July,
1896, and remained in excellent health for more than four months. One died on the 28th
November, and the other on the 18th December, and with the same symptoms of vertigo,
staggering and weakness.

Unfortunately both wandered into the bush before they died and were found in a state
of decompozition, g0 that no posf-morten was made. :

The two charts which follow give the temperature curve and the absence or presence
of the hematozoa in the blood. No temperatures were taken after the 2Znd Oetober.  After
that date the blood was examined for hismatozoa up to the time of death, but they were always
absent. On examining the temperature curve it may be thought there is a slight but persistent
rige, especially in the morning temperature, during the three months the animals were under
oheervation.
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17—TSETSE FLY DISEASE OR NAGANA IN THE BABOON,

I only had the opportunity of trying the effect of the injection of blood containing the
Nagana hwematozoa into one baboon, and with the negative results, as the following experiment
will show :—
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Exp. 425. Banpoox, Youxa.

May 12th, 1897 —Injected 02 c.em. blood from dog suffering from Nagana.
June 4th.—Injected 2 cem. blood from dog suffering from Nagana.

August dth.—Baboon healthy.

The following chart gives the temperature, & —

Exp 425, Banoow,
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18—TSETSE FLY DISEASE OR NAGANA IN THE MONEKEEY.
|':.\'.]L 423, Moxgey, 2 months old, Hl'n?!l;_'.iﬂs unkonown.
June 4th, 1897, Injected 1 eem. blood from dog.
June 25th.—Monkey in wood health.
June S0th—Apparently in good health,

_ July 4th.—Refuses to eat,  Blood swarming with hiematozoa.  Much more numerons
than in the blood of the dog.
July Gith.—Died.
Remarks—This is getting perilously near man.  The hiematozoa were more numerous
in the blood of this monkey than in the blood of any animal T have examined,
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19.—INJECTION OF NAGANA BLOOD INTO FOWLR
Eosp. 350,
September Tth—Injected 5 com. Nagana Blood into two fowls,
September 25th—Injected 5 cem. Nagana blood into same two fowls,
-":-hllLL‘lll]F-'l' A0th.—Hmematozoa abzent in blood of fowls,
{ketober dth.—Mmmatozoe absent in Mood of fowls,
Oetober 1T0th.—iLematozoa absent in blood of fowls
Uetober 16th.—Hiematozoa absent in blood of fowls,
Oetober 186h— Hosmatozon abzent in blood of fowls,
Oetober 22md —Mwaatozon absent in bloml of fowls,
Dpeember 31st—DBoth fowls alive and healthy.

20—ARSENIC AS A CURATIVE AGENT.
I add three experiments to those given in the * Further Report ™
Exp. 345, Horsg, * Swegp.”
Angust Gth—RBC, 39100000 WEBC, 11,600,  Hematozoa, 300, Placed on
12 grains arsenic daily.
November 26th.—Died of Nasana.
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Remarks—On October 2Znd the hwmatozoa having been absent on microseopical
examination from *Sweeps” blood for some time, a small quantity of his blood (1 c.em.) was
mjected into a healthy dog to ascertain if his blood was still infective. This dog remained
healthy up to December Tth, thus showing that an animal suffering from Nagana, and after-
wards dying of the disease, may have his blood at times injected into a healthy dog without
setting up the disease,

It follows that the injection of the blood of wild animals into dogs with megative
results does not prove that the hematozoon is quite absent from such animals.

Exp. 346, Horsg, “ BEFFusa.”

June 5th to June 12th—Ewmployed on road from Uhombo to Tongaland.

June 16th—Swelling of hind fetlocks. Hwmatozoa in blood. Placed on 12 grains
AT :|.'li|:,r.

August 15th.—Died.  Paresis hind extremities.

TREATMENT IN CATTLE,
Exp. 343.

The following chart represents the eourse of the disease - —
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Remavks,—Froam this case it is evident that avsenie has little influenee on the conpse
of the disease in eattle,

O page 62 of the “ Farther Report ™ iz found Exp, 261, showing the effect of arsenic
on a donkey, which was still alive when that paper was written. [ have to add that this donkey
died in Janwary, 1807, of Nagana, having been kept alive for nearly a vear by the administration
of arsenie.

21.—NOTE ON QUININE

The only other deng 1 tried was quinine.  This, given to dogs to the extent of 3 grains
1:|.'|i|_'r, hiawe]l no appuarent effect on the loematosoon, and did mot delay the death of the sxpeT-
mental animal.

22—BILE AS AN IMMUXNISING AGEXNT

Tl tmjection of bile from o dog just dead of Nagana into o healthy dog does not give
rise to the disease, but, as far as wyv experience went, had wo protective effect whatever.

[ also injected the bile of koodoo, wiliebeeste, and other wild animals into does, hat
also with necative vesalts.  All the dogs promptly took Nagana, and died after inoculation with
vivulent blol,

43 —SERUM OF WILD ANIMALS AS AN IMMUNISING AGENT.

Exp. 447. Do, NATIVE.

July 2nd—Injected 40 cem. defibrinated blood from veed-mek, and at the sane time
inoeulated into a small incision in the dog's ear a drop of Nagana blood,

July 10th.—Hiematozoa swarming.

July 17th.—Dog died of Nagana,
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