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INTRODUCTORY.

SINCE the de parture of Colonel D. Bruce, F.R.S., for E _'.{lilliil
on August 28, 1903, the work of the Commission was carried
on by Greig and Nabarro until November 20, 1903. On that
.'L'!f.l' “1'. :\I.‘Li'ill'i'il ]I‘ﬂ' |‘:J]f|-]|[w 1Iu!' l':ll.l'_’"!:llscl. 'i‘h.- \\'1|1']; nl- 11].
Commission was conducted by l';illf;:in Greig until he was
joined on March 9, 1904, by Lieutenant A. C. H. (rray,
R.A.M.C. 3

Captain Greig left Entebbe for England on November 15,
vie the Nile and |_\l|i

This Continuation Report brings the work of the Com-

mission up to the date of Greig's departure for England.
In 1’|!l'r'-i |:l'iml‘i I'\'Eﬂ.ll-tlt'l' 1‘- L]'ull;']ll torward which :1[3'1|1'<].-
additional proof of the correctness of the conclusions amived

at i the last Report, Further evidence is brought torward to
show : — '

. That the disease is at first a specific polyadenitis
caused by the Trypanosoma gambiense.

2. That in addition to enlargement of lymphatic glands
the blood shows a constant l_\'mphrut"\‘Ens]’.-: at all stages
of the disease.

3. That Sleeping Sickness is the last stage of this disease,
and is invariably fatal. It consists essentia ly in a
i1ir|<\';!-.h']|1'l'.i.-' I'rl_l.-w' hi;_{lns and Hl\'l||i|1n|t|.~\ due to |'||:1!|:_;'r'.‘~

m the nervous system; the onset of these signs and
symptoms synchronises with the entrance of the
Trypanosoma gambiense into the lymph spaces of
the nervous system ; this 1s :lc't'ull]]mniull lr_\' i Tise
of the mononuclear elements in the cerebro-spinal
fuid.

L, That the resistance of both men and monkeys to the
Trypanosoma gambiense, as judged by the duration of
the early stage, varies greatly, and probably a certain
proportion, not yet exactly determined, acquire
sufficient immunity to arrest the development of the
disease at that stage.

5. That the action of arsenic in vita on the Trypanosoma
gambiense is partial. It destroys a number of the
trypanosomes, and probably these act as immunising
agents, Its admimstration in the stage of polyaden-
itis tends to help the natural resistance to combat the
disease.

6. Il.‘!h'i! }):H_‘ft‘-l'i:i] ]IIJ\','t_ri]-HIJ. |'|1i|r1:|_'\' coceal, OCCUrs ill s0ome
cases, but only in the very last days of the sleeping
sickness stage, and therefore cannot determine the
onget of this phase of the malady.
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7. That in addition to the Trypanosoma gambiense, other
varieties of trypanosoma oceur in Uganda which are
pathogenic to animals.

8. That these trypanosomes differ entirely from Try-
panosoma gambiense in morphology and animal
reactions.

9. That one of these trypanosomes 1s probably identical
with 7rypanosoma brucei. The other two differ from
it and are, provisionally, unclassed.

10. That these varieties of trypanosomes are conveyed
from the sick to the healthy by the Uganda tsetse fly
(Glossina palpalis) and not by other biting flies
(Stomoxys).

The general situation as regards sleeping sickness 1in
Uganda at the present time may be summed up as follows :—
In the sleeping sickness areas from 50 per cent. to 75 per cent.
of the inhabitants are in the stage of polyadenitis and are
carrying on their ordinary work, because the disease at this
stage produces few symptoms ; but they are acting as reser-
voirs of the parasite, like the wild ammals in the case of
Nacvana. It is this class of case that is specially liable to
infect “clean” fly belts. The after history of these early
cases, so far as we have observed up to the present, 18 as
follows :— (1) That they may terminate fatally, either (aj by
passing into the stage of sleeping sickness, which is the most
frequent and usual; (4) through some intercurrent affections,
particularly pneumonia. In this connection it is interesting
to note that Dr. Albert Cook has observed that the admissions
for pneumonia to the C.M.S. Hospital, Mengo, have risen
markedly within the last two years. (2) That they remain in
good health for long periods, indicating that at least a
“tolerance” to the parasite has been acquired. The question
then arises: will any of these individuals acquire sufficient
immunity to destroy the parasite at this stage? Can they in
fact become “salted”? and further, can this immunity by any
means be artificially inercased ?

From reports just received there is reason to believe that
the hitherto “clean ” fly belt on Lake Albert and the Nile has
become infected. The suspected district is Bugungn near
Fajao, where the Glossina palpalis was obtained last year. The
subject is being further investigated. If the disease is sleeping
sickness, the infection must have been either carried across
l'][}_l]l'“ 1‘1'!1]“ I“E'_:LEI]U]_‘I or t]..'l\-l,']ll_‘11 .'I]ll'“f_‘" lil'\‘ Nill_‘! t.]l{ﬂl] 1'?‘-"11:_';”_
As the (Flossina pulpalis has been found at Nimule and probably
exists north of that, the disease will involve an exteusive tract
of fresh country.*

# The mosl 1ecent Reports confirm the original information that
sleeping sickness has broken out in this area, Captain Gireig is proceeding
to England, #id the Nile and Egypt, in order to investigate this outbreak
and also to determine 1]!1" presence or -'I.I‘.‘-I'IIL'!' of (Flossina 'lr"jﬁrlf!-s :ml]
try panosominsis in Egypt. The results of this expedition will be reported
on its completion, vide Report 12 (p. 273).




A feature 1n the morbid ;!Il;:rll]u_\' of a]--l-ilm:-' sickness, to
W attention has not previously been directed, is a curious
condition found in the stomach. In a number of cases the
organ was found to contain a Lrll:illtif}' of dark, semi-fluid
material. The mucous membrane showed a remarkable
alteration ; it was studded with areas of varying size, having a
dark centre and a light red pe riphery. They were most
numerous towards the pyloric orifice, vide Plate 7, p. 266. On
IMICIOSC uin]t sal examin: 1114-|| they were seen to be petechial haamor-
rhages into the mucous membrane, which had broken down and
formed superticial ulcers. No ova of Bilharzia were seen in the
scrapings. A full account is given in the histories of the cases
recorded in the Appendix. In all cases in which the stomach
was EllH]Jl‘:_'fU:! this condition was met with. The condition is
comparable with the petechial heemorrhages met with under
the endo- and e pic: Hllmin of the heartin trypanosoma infections.

The members of the Commission take this opportunity of
i'?{[J!'l‘rJ:<]r1;_L' their most sincere thanks to Colonel ”‘n es-dadler,
C.B., His Majesty’s Commissioner and Consul-General, Uganda,
for constant and encouragement ; to Mr. George
Wilson, C.B., His Majesty’s Acting Commissioner, Uganda, for
helping forward the work of the Commission; to Mr. W.
Grant, C.M.(3.. for his tll-tiih ration m the work in Busoga:; to
Major Will, P.M.O., for facilities afforded; to Dr. Moffat,
CAM.G., for his valuable help and advice; to the Bishops of
“II.‘ \':ll'i1|1!H I']!Il]'q'lll;:.‘-: :tlul ”J{fl‘ iII]"NIIU]] [r]'v:-:, ‘l,"\I 1111,-\E]'|- Lo
express our best thanks to Professor Ray Lankester, the Direc-
tor, to Mr. Austen, the entomologist, and Mr. Jeffrey Bell,
of the British Museum (Natural History), for their kindness in
examining and reporting on specimens sent; lastly, to Mus.
Bruce for several very accurate coloured drawings, and to
(olonel Bruce, F.R S., whose co-operation in England has been
of the greatest value to us here.

l. Zhe lymphatic glands of every case of sleeping sickness are
g / J f ey
r.:m'ru_a,r-rf and the juice taken by puncture during life contains
wany active f."hfiur!.?!f).‘im.'n'.\' and also r!{‘.\'a‘IHf{’:__H'r'H'ﬂ.m_; ,."uU'..p.f.\'_

Jf\"l\ case of H]Ii’fil'l" Mi kness here has show
of the ||\ij.ph.t114 glands, The enlargement of l]n f'.]llt'l.l[,
inguinal, axillary and Hi]lu-i'i'lvj::l cervical glands can, during
life, be !'{':]Ell-[:.' determined, and after death the abdominal,
thoracic and deep cervical.

In the .‘J’!'-‘Jf_'f'r'-fl'ra'rﬂ:l"-\' :{,.f' the f.ufjuf “-mhr’:, for \!.\ 1904,
was pointed out that the juice of the lymphatic glands,
1L~]IrrI4||\ the ]mwll ror t+‘r\t[.|| “J.ll]lr X =|I||1 th many active

trypanosomes in all cases and at all stages of sleeping sickness.

Some of the |n]11- can w,wl]\ be l||l|]1|u|| l:_\‘ ]llll:c'inl"irl_'_.'j
a supertie ial ol mnd in the Fuml-'l]i-l triangle of the r|- clk with a
h\pllcil rmic needle and suc king 1t into the needle by means of
a syringe. The drop is then blown out on to a h]ili". covered
with a cover glass and examined under a low power, 150 to
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f‘.’lH! diameters of the ',Jl]ll"i'ﬁ"'mf'U]'l'

Zeiss 16 mm. rl]\‘iwf.']i\'!" and
an, 12 or 18 i"\t-['EI-r'l'. 'mn- H'_\']l:ll]r-.m.'luf-r-' are numerouns i':l
the juice and are readily found after a short search. In stained
preparations, in addition to well-formed trypanosomes, therc
exist a considerable number of disintegrating forms, suggesting
that fl[-_-si]'ul:[.il_rtl of irypanosomes takes ]ll.‘l['L' in the Ié_":lﬂ?'lll-‘“-
Similar ]_rl'r]u'ﬂ';t‘([u]lﬁ from a drop of peripheral blood were
EJ]'I,']]H!'I_'II and examined at the same time, but a ln'uhlll;:‘t.'(]
search in the majority of cases failed to discover the presence
of T'!'.\'p:illnsl T es. i

A practical outcome of these observations will be, that the
recognition of sleeping gickness in its earliest stages will be a
matter of easy accomplishment: the enlargement of the
,-:ul}r__-[-]ir_;ial 1{\']|l'll]].‘liil: glands presents a sign which will arrest
the attention of the observer, and the determination, by the
above method, of the presence of trypanosomes in them can be
very simply carried out.

The trypanosomes are present in small numbers in the
]IL.']'ii‘]i‘.']-'”l blood., but from time to time an increase In
their numbers takes place. This increase suggests that an
occasional overflow from the glands, to which they are chiefly
confined, takes place. The trypanosomes are sometimes more
numerous in the blood taken at night time.

The juice of the gland was found sterile and free from
-«[h'l_:'pim.'n(_‘I‘i even at a late stage of the disease. As will b
shown later, the streptococeic invasion occurs only when the
patient is moribund.

A point of interest, in connection with glandular enlarge-
ments due to Trypanosoma gambiense, is that in monkeys
which have been inoculated with the trypanosoma, glandular
enlargement is not so marked as in man, the parasite being
found more frequently in the blood of monkeys, the disease
h)l;i“g in ][]:3111(4_'J‘H more a blood one than is the case in man.
This absence of gland enlargement in monkeys might explain
why the mononuclear exudation which is present in all cases
of H!l.‘,L’]Ji!I;;' gickness (HHH } ]"~ not ?[]HH seen i|| 1[]:1111\'“:\,';.-_

The following table shows the result of these enumerations
at all stages of the disease in cases of sleeping sickness:—
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1-')
2, The .lri..fu.rl.r halie JHIEHHL -‘r’_.". CORES f"Jr- so-called © Tv ".fllu'ﬂf.'fl Onie
f‘.ﬂ,r, e 2 (e ili”i[r;a,rrr.l'l |r.l'_,l,rr,lII ’;'ru l,l.u‘iri ff_;"l.g 1 .;r.',n' )‘”““ f.li;r .FJH .f_r.l.l.f

l's;ﬁ’ contains e f.‘uii and dis m!e r,f.rrf-fmlf tr WPAN0somes.

The early cases of trypanosomiasis examined here have all
presented enlargement of the lymphatic glands and on
puncturing t them, active trypanosomes have been readily
found. At this stage of the disease the condition is essentially
a ]lrhil\';u!lfllitiﬂ.

H!t_:l:iling sickness 18 this .‘%I:m";fii' 1h-]\‘u]|1|]1]~ with ki"n«
originating in a derangement of the nervous system due to
f'llii-T]_:'__’_‘[':-'- produced ]1.\-'_1Zl'n- presence of the parasites there,
rsll}u:r.‘ldrln'-ll.

The occurrence of enlargement of the lymphatic glands
with the presence of trypanosomes in number 1|| both early
cases of trypanosomiasis and sleeping sickness aflords ad-
ditional evidence in favour of the unity of the two conditions.

The natives themselves are alive to the fact that, when the
glands in the neck enlarged, they will, sooner or later
pass into the stage of sleeping sickness, and their custom is,
then, to eat up their live stock, goats, chickens, &c.

In the above table the results of the examination of these
early cases are given.

From the above observations the next question arises—

d. What i the incidence of enlargement 'Jl.f' Illllﬂ_lffff‘lrﬂll(flrll[f-" glandds
amonagst the Ir.f:(.*.i‘H.’J'{Ur‘:','-.U‘H'.’Ufeff.i'f).if 4

[t seemed 1mportant to test the above observations on a
large scale. If trypanosomiasis causes ademtis, cases of
enlargement of glands should be more numerous in the
sleeping sickness areas than in the non-sleeping sickness
areas. The incidence of gland |||].ut-ﬂmnl' in the sleeping
sickness areas would be a gauge o f the incidence of trypano-
somes In the general puanLi;mL in sleeping sickness areas,
because the majority of cases coming from sleeping sickness
areas with enlarged glands have on esamination showed the
presence of tl’_\'liill]l'h“ill(h in the glands.

In the sleeping sickness areas the incidence was obtained by
the help of the Rev. H.T'. C. Weatherhead, B.A., in the islands
of Sese and Kome,

The results of these enumerations are given in the following
lists. These have been given in i‘n”. and as each individual in
these sitt‘plnﬂ‘ sickness areas has been accurately located, ’rh(\
will be of importance in following out the after history o f the
patients :—
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Examination of population of “B. Non-Sleeping Sickness
Areas,” showed that the incidence of gland enlargement was
low.

-k. .-{d J'J}'.'HJIri"?f-f'f.l'frJ-\".f.-\' QcoTrs F'.'r all cases r-,-" .\'-"'-"-'-Ilru-mr .u'."."".'”'-'-\.

Enlargement of lymphatic glands being a constant feature
in sleeping sickness, it was a matter of importance to determine
\\";u-l'w-t' the ||\'||.|\'1||:-"_\'l--.~' in the blood show an IMcrease )
numbers. 'This point is of interest further. because the most
constant lesion found in the nervous BYETEI -'i-ra|"l'lﬂll;_‘r-‘il'iil]l-r*r:
oases is an accumulation of cells of this nature in the perivas-
cular LI\'i|!|||1 SPaces.

In L]]ll'lllflil'lli'i'-'il‘-'lll cases of slee :Erl;ﬁ" gickness :I!lEL'Illi-'l does
not. OCCeIr, 1hl- !|i1'z|'.]n'1' of 1[11_' 'I'I'i] L'\'HH .'ltlli 1l||‘ ]l\']‘:'l.'l!r.'l_:;l- of

haemoglobin * being normal. Towards the end, m a ce
proportion of cases, the number of red cells, the percentage of
|1.'-.-|1m;;lu§|ir| and the H}:i-l"ili-' .-_';!'.'l\'ﬂ.\' rise above the normal.
These cases did not present any signs of eyanosis. The examina-
T'.il--‘l ||1‘ 1[][' LHIH‘ marrow I]EI |'|\.*'ll!.-1||1'.‘-l'l'il.‘-'-l'.‘~' r»]';w‘\\'vti a \'-.'l‘_\' ]ill‘l',.';l-
1||3[1|!.1-'-1' of I|1lt'i|':Lit'-{ I'--fl_ t'f'||H. '-'ili“”_\' !I-.n'l:ll.-a-|Jlirl;-'ﬁi'. '||H1 BOTIINE
111-.-;;.'11n—i-]:t:~'1.~ were also present.

Mast cells were EJ.‘\-&-‘-'ILT in the blood of all cases to the
extent of about 1 per cent.

The -'Ilr@il:--]l]!il-'r\. algo, form a

li:_"|'|<~| ‘!\'I‘ulml'”ull of the
||-|z=-\-r.-‘\'i"1-.-' than 1s r|:|1'1|_=:|:|'il\' met with.

The examination of the blood was made by means of a
Thoma-Zeiss blood counting apparatus and a Gowers'
hil'luu;_:'!nllill.l:lllt'tf']'.

[+ was also found that the trypancosomes were more
numerous in the blood at night time.

The followine table shows the result of the enumeration of
the blood cells and the percentage of haemoglobin 1n 57 cases

of sleeping sickness :—
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E'-tl“_n\‘-'flj_;.'.' y

the trypanosomes were more numerous in the blood of animals
at T]i;:
\\'.lHl"[]'.-.' .--l-_:i:'\,‘T of 1]l‘Il'!'HIiIIEIJ:_" whether this was the case 1
men. It will be seen from the following table that some
periodicity seems to exist in man also. The percentages which
are taken as a rough index of the number of trypanosomes
resent, in a slide, refer to the number of trypanosomes per
Ia\ll‘\'llllt']t';il' ]L."lll_'ll'.'l\'i'\‘."i counted :

mer. who found that

it than in the daytime, some observations were made

Parasites in blood, Parasites in blood,

laytime. night time,

.\-EIIJI'L'. .\-'.

Filar.  Mal. | Tryp. | Filar, | Mal. | Tryp.

pet pet
cent. ent
Kitsame ... 303 + 4 + 8
= - 3 10)
Areadi oGRS S - 1 1
Asumani .| 69/Z.D. T
23 | Tenwa ot
W 221 Juma ..|78¢ et
3 Hamesi ...1'89
1 ' Juma ose] D%
2 e i : : sl o : S
e Jlfnllrl. CeLLs QJ Il’.'.'l- CereoTro 'Nlll.'l',','lf'll |'-I el fflr ,\-'rfJ|'l|’.llll-|l RLOA

! ; ¥ ' I / / : y
taken during aye Oy tumoanr Ilr.-.'.-a_r.'-' L'e are

mpl and

are moreée numnerovs tn the ot adaes of the disease.,

H:l\'[l:;_'; geen that the ]I\r|i|-||.u"~.i-.w of the blood are increased
in number, the next step to take was to determine whethe

during life these elements were present in number in the
(&l t't']!:'-.l—:~|lil|il| Hud of H!-'I'[-iH;' gsickness cases. 'The total
J11]r||]u_-1' el|' l".'||h Ir:-l-T C.11n1n. l'l.-l'|'l"'l'.'-_l'r."'\lll'l'_'.'l] ||'.]j|| Was ';'.'1|'|']|Ii.| l'-]
Il‘\' means of a Thoma-Zeiss appal 1tus. Stammed ]||‘|-[|:|1':|Ein]:.k:
were also made of the sediment obtained i'." l'l'fll1'ii-||IL:'iI1_'_1'. The
cells were found to be all lymphocytes.

F'rom a study of the following table it will be seen that
there 18 a |.\i'-.-_l_;'|'|-.-~':~i\'|- rsge 1n the number of ]‘\,',‘l,E-].l'.--'_\h s 1n the

1 11 | i 1

cerebro-spinal fluid as the disease advances, the following are

the averages :

20 per c.mim. . [Can |~. S tag ‘.i'l-|_'\;|-2- 1tis)
257 per cmm. ... o L8t Stage (5.5.)
355 per e.anm .. 2nd ?“:fil'_‘"-:-““;.f“*.}
730 per eamm., ... . ord (8.8)

This result 18 of considerable interest when considered in
connection with the post-mortem appearances found in the
nervous system of sleeping sickness cases ; these were shown by
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Mott to consist essentially of an accumulation of mononuclear
cells in the lymph spaces of the brain.

The following table shows the result of the estimation of
the rapu-..'ifiw ;;'J'&i\'ill\' of, the reaction of, the total and differential
enumeration of the cells and the presence or absence of
trypanosomes 1n, the cerebro-spinal fluid taken during life by
lnmbar puncture from cases 1|JIHil‘I_‘.J:}E|!‘_i_' sickness at all stages of

the disease :—
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6. The gland juice in a certain proportion of cases in the last stage
of the disease becomes infected by bacteria, '."-“'f"’ff'."f_.r-'i‘l"ly -’ft';._"-rrﬂ

HrﬂlnI'm-.-'rr_-x_u_',

In view of the fact that some importance has been attached
to streptococci as playing a part in the causation of sleeping
sickness, a series of examinations of the gland juice were made
in a number of cases at intervals in the course of the disease
microscopically and culturally. The result of these observations
showed, that a number remained cases of pure trypanosoma
infection to the end, the cultures made from the _g_{_'?.‘l]llls, blood
and cerebro-spinal fluid remained sterile. On the other hand
In a proportion of cases an invasion, chiefly by diplo-
streptococcus, did occur, but by the results of the examination
at different stages of the disease it was possible to locate it to
the final stage of the disease, when the patient was practically
moribund.

These cases at this stage of the disease have invariably
numerous foci of suppuration on the hands and feet due to
Jiggers, also there is frequently before death a purulent
1]i.-‘i:|i:ll';‘1ﬁ" from the gums: thein \'ii‘;l[if‘\‘ and 1'--,\-_:i_-<1i[];;;_* power 1S
a negative quantity.

The results are 1'11“_\' recorded in the histories of the cases
of sleeping sickness given in the Appendix. The following table
shows the frequency of the oceurrence of this bacterial invasion
in sleeping sickness cases and the period of the disease at
which it takes place : —
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i .l:-’[Jf g the .l.-'flg-l'r oM ,..|,—' @ pure culture --:II-*I-.H'-."l(--.\‘?'-":lr'f-'|'--r_'|'.-'. lf-"l'-"'.:'.H-’-’l‘l
hram wrl,u' ng sickness cases modify the course 0] the diseasi
J-’*rl"lifu el 1 .r.'w.?ré.:la.u 'r.r the Tr YPanosoma I--'-r'.'.--"m'.u.*-

Dr. Mott in a letter forwarded to the Commission suggested
that it would be of interest to test the effect of injection
of ullm-w cl u]r\ ined from cases of sleeping sickness mto
monkeys sufferi 2 from trypanosoma infection. A pure ""I'm--
1n l.|--F.J!_ of a Ill|n coceug obtained from the cerebro- ~||11| al fluad
of a case of .-]t.g'..l_'_', gickness was used for the experiments
The injections were made subcutaneously and a ":;-.r_:w-_ number
of germs were introduced. The effects of the injecilon were
..L-.an\-.--l in a healthy monkey, a |-.|ur|]c|-_'.' infected with
Trypanosoma ;2;1|!|.i-"|;l', which showed at the time .-'i.'i:|.ii-|;1i-u1|
[III'.' El-‘t]':l‘*ii\' i‘.l I]li- l||||-.1|‘l ;1|j|l ":'].\- .-|_I_'_‘,'||l I'|]|‘|I|'.I] manitestations,
and finally a monkey infeeted with the same trypanosoma, but
showing ‘\'l-L'\' \\'-.-Hll;|:ll'|{i'c| clinical .-i_'_'.'f|.-'. This I-lilil-r'li-\'.l did
not produce any alteration of temperature or other morbid sign
in the healthy ani nor in the animal infected by the
:!'I\'E-;]I|ll.‘ul‘.:;ﬂ.-.-'_. but at an --;|]'|_\ stage of the disease: n I:EIII'
monkey which was seriously ill at the time of injection it
]Dl'l-ilhlf'lf"l a [._\.-;1| r-:][lr[ﬂ“';:l.;nh. l'| ].H :IEI]':ll‘r"I!1 |IJ'c|II|| I|I--:-'1'I
observations that the streptococcus found in the tissues of

slee P ]‘I" sickness cases has ve 1y low ||11fu|“| nic |||'n[.~l-1'i]'| s, and
only gains a footing at all when the resisting power of the
tissue 18 greatly diminished. It does not modify the course of
the disease ‘lll’llllll('(,‘ll in ]:Ilill]{{'l\':‘% I'l.\' the ‘|.T'_\'l*:lillﬂ.‘-'~-:rll;i
pambiense.

The |'--|]u\'.ill;: ".".|N_=1'E|!I".flf.~i show the effect on |:|ul|]\t"\'.~: of
the injection of a pure culture nt‘:]i[:%n--r-:]I'e']-lllr.'lu"'i from :~||'|‘]1—

me hl*“lﬂlt'.ﬁ':‘i cases (—

EXPERIMENT 285. MONKEY, SMALL (( r".i"r'r-'I:J.'-HI.H"-'H-\ 8Py )

To note the effect of subcutaneous injection of a pure culture
of 1[11|]||-:-4l1'|'|11'|:t-u.-|-1'..~: obtained from the 1'L'l'='}-1'|r—r~'pi[1:l] fluid of

a case of H]m_‘}vif]:_-; s1ckness,

March 2, 1904. Injected subcutaneously into left thigh
0+5 c.c. of a broth culture of diplo-streptococeus from the cerebro-
H]Ii_]l.‘l] fluid f]mr~'1~1|]u!'[|-t||'] of cage 69 K. K. The :-._~'r'i|\\'1F| Wias
{8 hours old. The growth was abundant. It was proved pure
by microsc u]-w examination and by sub-culture on agar.
March 9. No local reaction at the seat of inoculation, The
;_"‘I-!|I‘T.'lf health, Tl-lllln']'.'rllli't', ete., of the ]

The following chart ~<|! ws the temperature curve before and
for some time rIllu r the moculation :-
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. . . The temperature has since been regularly taken. Tt
remains quite normal and the general condition of the animal
18 2 od,

Remarks —"This experiment shows that when a pure eunlture
of the f!|-|l]ll—:='1l'!'|l1ill'cll'|_'1‘|:& 18 I.]I._:-Z'I‘!'I"l[ Hﬁu'IH:a]ltwl'I'l:-'].'.' in
considerable quantity into a healthy monkey it produces
neither local nor general reaction. The pathogenic power
must be low. Tt is incapable of producing any of the signs of
sleeping sickness commonly met with in the infeetion produced
by the Trypanosoma gambiense in monkeys.

[EXPERIMENT 8. MONKEY (Cercopithecus sp.).

To note the effect of subeutaneous injection of blood from
case of trypanosoma fever into a monkey and secondly, the
subcutaneous injection of a pure culture of streptococcus
obtained from a case of sleepin

g sickness.




."-]'Il‘i! 3, 1903. Injected :‘~".'I]'-"IETI'I![r__'--!T_‘-.!l\' a small quantity of
blood from case J.M., whose blood is seen to contain trypano-
somes this mormng. The blood taken only amounted to
drop or so and had firmly clotted.

,.".El1‘| 4. Ir]l]-'\'l..'T!‘\l about 1 ec.c. of E-I-\-'I] trom same casoe.

May 11. Injected 2 c.c. of blood from Jordien Murjan.

August 25. No symptoms of sl eping sickness.

January 26, 1904. The animal has begun to look seedy.
His t'}illl':-:-:r-il_-!L 18 rather dull and his coat 1s not in ;,','--l-ﬂl x-]'uli-}‘_

March 28. Injected subcutaneously into right interscapular

hours old from Case 69 ().Q.
first remove. [t was proved to be a pure culture of
IHP]“-HTI'l'fifﬂt'-\u."'ilré ]'\_\' cultivation on agar and Microscople
examination.

"1}111] 15. ri'ht_' :_."'!'];'..'J'Fll condition of the animal smee
the injection of the culture of streptococcus has remained
unchanged.

August 22. The animal is now distinetly ill. His coat is
out of condition, and he is much thinner. He sits crouched up
a good deal.

region 10 ¢.c. of a broth culture 72

August 23. He has now a very dull drowsy expression and
his head is constantly drooping between his knees.

August 27. He 18 now very weak and is lying on his si
The trypanosomes were very numerous in his blood; lumbai
puncture was performed. The cerebro-spinal fluid contained
some red cells. Active Lrypanosomes were present,

August 28. The ammal is dying. ambar  puncture
}H'I’\\‘l‘l'lt}t'li s ['l'l'f'.lil'[] H}?l‘]!-‘l] ””ilF t'll'é!]'_ ‘.‘l] ”I]‘"I-":“:i'l'F'i" "\;1|||if|:|-

Q>

tion active trypanosomes present and a few red cells.
IIIJ."' |'-.IHII\\i.'I_'_'." "]I:=|‘1 :-}|||\\'_- 1F|I- COUrse ‘.ll I]H- I|ih‘.'.‘|?~" ;lilil"
the jrl_jl-i'lftarl of the streptococcus :

(7390)
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I'he I:-|I||\\'f.'|.;' table shows the preésence  or absence ol

trypanosomes and streptococcus in the blood :

Parasites in the blood. arasites i 8.1
Date.

I, Mal. Tryp. Strept. Tryn.

A8
June !
I 1

1L

|
o 20
July 1

Aug.

13
20
" 28
Pl pt. |
19
25

Oct.
.\.II'\'_ 5

The following table shows the presence or absence of

trypanosomes i the blood and -'--!'-']'1""'-"'1-:':::t| mid from

June 9th .-
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56
Parasites in the blood. Parasites in C.S.F.
Date
1904, [
Filar. | Malar. | Tryp. Strepto. Tryp.
June 9 ! !
P 1 [ t 5
n 24 | B
July 2 | .
3] 15 ! r
, 22 7 : +
y o0 | + -
Aug. 12 + 4
y A9 | 4
P | ES 4
y 28 + -+

August 28, 1904. Animal killed by chloroform. Post-
mortem at once.

The body is distinctly emaciated. The coat is very much
out of condition. No sores. Pupils equal and normal. Slight
general enlargement of 1\!|l}+]1r11n glands. Some increase of
fluid in pericardial cavity, none in p leural or ]ntl!nm.i]

Brain.—On removing the calvarium and reflecting the dura
mater, i]si,-rv is geen to be some “].]H tion of .-E||n-1[li 1al \'l,::~:.-'|,-l:-%.
and slicht flattening of the convolutions, otherwise nothing
noteworthy. A culture in broth was made from the cerebro-
spinal H:ml this remained sterile.

\J.uuu ! cord.—There 18 gome ]th morrh 1ge into the theca from
Hn- muneture, a_ut]uw wige it 1s normal. Brain removed entire with
Hllillil] cord roots, ganglion, and nerves for future investigation.

Heart.— Nothing ]H_Jtt‘\\'r:l'lll}', T ]l: blood of this organ con-
tains many 1'1':\'114I]tu.‘<-lllll'.‘¢ not modified in b]lni]ltn A fH“U!L in
broth was made from the blood, which remained sterile.

Lungs.— Both show minute areas of embolism studded
”Il‘(nl\L;‘]l the substance. On 1!Jil'l'IlH|'1lJ]i|' examination these are
geen to contain altered trypanosomes.

Peritoneal cavity.— On opening the cavity a number of
“ hladder-like ” structures of various sizes u:-u‘r,mmm fluid are
seen in the folds of the peritoneum bulging into the ('.I\it}_'. To
find out the exact relation of parts the whole abdominal contents
were turned out and floated in water. After dissection 1t was
determined that the * bladders,” which were quite transparent,
except for an opaque spot at one point and contained a clear
fluid, lay between the layers of the omentum, and on cutting
ﬂuw tlmmﬂh they became free. It was also seen that these

¢bladders” were embedded in the substance of the liver and
bulged out of its substance on its various surfaces and 1'.".1:.:'“'11"-
adherent to the surrounding structures. The fluid in the cysts
was letn clear, some of it was m_ant![iunnd and examined lllllle-
the microscope, but no hooklets or similar structures were
Re&I.




Liver—Removedentire for the further study of the cysts
contained. )
Spleen.— Slightly e .
superficial ari a. No ]r--mt- of suppuratio

. i
eniargement ol

n on section.

J“.-urf'f K8 I ]:l\ 18 an mteresting expe |I|'I' It |'H'-.':!I‘..\~-- (1) It
demonstrates the loi ng course \\nll']: 1|.-' [I_\]I.I!|1=‘~‘I'i2:il infection,
as in man, may run rhwu inoculation until the death of the
animal, nearly 18 months), and that only towards the close of

life were the characteristic siens of the disease present. Both
in men and in monkeys the nml.m_\ may either run an acute, or,
as in this cage, a very chronic course. The disease in monkeys,
ﬂ}le-l'i_-!hnl't‘. has a Hil'it'[]_\ [PJ“':l”I'I course to that observed in man.
(2) During the course of the trypanosome infection, when the
Et_'ill[a-.-l'.'iflll‘n_' became somewhat }I[']'I'.:_:'ill.'ll" ]HLI otherwise no
marked signs were manifest, an [1.1- ction of a ;Hln- culture of
Iilp[nhi]lphltnr'* us rich in germs was made to determine the

'.'i]"'l ||.t' I]|[;1Th|'[ wWias [u” wed i-' |<..,T |_-||‘;|-;|-1|I|!|],
|“"=i"~ll‘.|_\1,f] ]1|1 ll‘f .i”\ or l-|'||:| ]\, mlt [|5.- :|||1|r|;.—| r-‘i."|..;+-nl‘.i
and died many months afterwards with a trypanosome

infection. It is possible that the general condition of the animal
was lowered ]r}' the state of the liver, which ]Ie-1'1|11.TIm] 1
trypanosomes to get the upper hand.

16

EXPERIMENT 99. MONKEY ( Cercopithecus sp.).

To observe the effect of infection of the imllllh-_\' il_\' tsetse
flies which had fed on a sleeping sickness patient 24 hours
ll]‘i,‘\'il‘i].‘-i[_\', .'I;'Ili lijlu‘ |-[\!-|,'{_'I ur[. r-l]l]l-t'[”:jl'|l'i|l].“-' i[|‘||-1-11—--]| 1}'- a i;lil"l'
culture of lli}llrs- alj_'e-}ﬂm-.u'-'l[—: O 1]_4- course u'[' !||i.~' ill[-l,‘!'[llliil_

July 23, 1903, Trypanosomes were noted in the blood for
the first time : the fe eding was begun on May 15, I.!H-'a.

January ];‘. 1904, Animal out of condition generally, but
18 still !31[1']_'_,‘ active.

February 14. Animalis very weak and thin. He is crouched
up and frequently his attitude is very characteristic, the head
drooping between his knees,

['ebruary 22. Animal lies about a good deal. He takes his
food better. His temperature 1 is still \\\HI"'];L'.

March 2. Injected under the skin of left thigh 045 c.c.
culture in broth of a diplo-streptococcus obtained from the
cere ]III‘-‘~1511"I] fluid of a case of sleeping sickness taken post-
mortem. The growth was 48 hours old. It was }-'u\'w[ to be
a pure culture of liiJr|u(wf{i by microscopic examination and by
culture in agar. The growth was abundant and grew in the
form of ballse with clear Huid between.

March 13. The animal, as formerly, is in the usual charac-
teristic attitude. The ,l]f\'.u tends to e from his mouth.
The iy lands in his le 't o 1||1u are distine In e n] arg ‘ad.

March 19. ."LItll[Jrll 15 1In a Illl'H-IIHII! condition, ]|i1.~t.-1't1;;' 1ts
motions under it and unable to rise. Saliva is |il'i]-|:ii|1;;' from
its mouth, a gland in right groin was distinctly enlarged ; this
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a8 removed and found to contain pus. Smears showed nnder

I:_-i--l'-l-u-'--]_n-_ !li‘!J]m-.--.'ni .‘i,‘]‘.l “|_~..|;‘;,_.-,~;" H‘Li:i]ﬂ'ull ‘||l'|ll' \‘.‘Ili‘-.'|.

enerated trypanosomes.

The following chart shows the temperature curve:

56 78 91011213 14151617 1519 20|

The following table shows the presence or absence of
trypanosomes and .-—'11'1-]|1<-'.'-:|‘-'{ in the f}'lh]lh glands, blood and

cerebro-spinal fluid :

Parasites in

rarasites in blood
r_";._”‘!._- el lals LLE 111 )M il ll.:‘:.l'-,
Date, :
Strept. | Tryp. Fil. | Mal. | Tryp. | Strept. , Tryp.
19003,
Jualy 23 ..
Aung. 3 ..
T i L
bl pt 20
Oct. B
e 10
. L
Jan. 15
Febh. 8.
21
e 24 1
Mar. G " |
Ny 13 .. B
T b R ! } : =

March 20. Animal died in the night. Post-mortem 9 a.m.
The body is markedly emaciated. Lymphatic glands in both
femoral regions are enlarged—glands i right femoral region
are suppurating. Glands in axilla and neck are eniarged, but
not suppurating. Pupils equal and normal. No increase of
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Heart. — Nothing noteworthy. Blood fro

examined microsco
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1 addition to the above, in order to extend the observations
on this most important stage of the disease, five natives were
;uir-]cl-rl out, from a batch of prisoners from Usoga, having en-
¥ LI v :,.[|]|lh in the neck. On examination 1]'.\.'Ilfl.ll":'-':lflll'_'ﬂ were
found in the l\l'J] h juice of each. These men are being kept
in hospital and their condition is being carefully observe uE We
have also observed the action of arsenic on the T'rypanosoma
Irmu.'fm'-'u-\'r_’ in these men. None of them show any of the charac-
teristic features of sleeping sickness, and the trypanosomes are
not present i1 I]ll'.'i'f:i'l:'.'\l'll—!-:]lih.'ﬂ id, In fact, with the ex-
ception of enlargement of the lymphatic glands and slight fever
the general coudition of the men is good.

The importance of this stage of the disease is go great that
a full account of the observations on these five natives is given.
The diet has been increased, in addition to bananas, a ration of
meat is given twice weekly. It will be seen from the tables
that since admission the trypanosomes are less frequently found
in the lymphatic glands and blood. Up to date they have
|m|nr>\| v remarkably in general condition and have rapidly put
on flesh. The after i|1-1'|:]\’ of these cases, maintained under
the above conditions, will be of considerable interest.

EXPERIMENT 31. KArALA Barigr. MALE.
District, Singo. Occupation, policeman., DTribe, Mundu, Nubian.
{ / y 1 )

April 24, 1903. Patient states that he has been six months
in Entebbe. His illness began on March 10. He asserts that
at present he feels quite well and has no headache or other
symptoms., There are no enlarged glands in the neck, but in
the axillee they are as large as peas and they are also enlarged
in the groin. His tongue is moist and furred. His speech is
Auent. Pulse 120, fair. His heart sounds are normal.

September 23, 1903. There is slight general enlargement
of the lymphatic glands. Slight tremor of bands and tongue.

February 6, 1904. Glands distinetly enlarged in the left
post triangle of neck. Cerebro-spinal fluid flowed out very
freely, a few flakes in it,

April 4. There is slight cedema of right leg, which he states
has been present for about a month. Tremors of hands present.
Glands distinctly enlarged in both posterior triangles. A gland
Wias |_':_‘~L:'i.-'c-l_l i':'n]n t]u:. l'i;qlai 1!:1;:;1'[*!'[!?]' tl‘]‘:ln;..'_.‘]l_‘. .(\J. l]]'{lll t_nf ”11_*.
juice of this gland examined under the microscope showed
many active trypanosomes. Stained preparation showed
well-formed trypancsoines and also many apparently modified
trypanosomes. Gland was preserved for further examination.

April 16, There is cedema of both feet and legs. He was
admitted into the native iln-:l:if;ll to- (1;:\' for double il]l&“l_'l_ll'ltl]]i;l_

The temperature remained prac t1r.nl]\' normal up to the
onset of the pune wmnonia.

The [HHH\\IJlg table H}lﬁ“’:ﬁ the presence or FL]ISI_‘[J{.’LE of
trypanosomes in the lymphatic glands, blood, and cerebro-
spinal fluid :—
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April 18. Patient died this morning. It 18 much to be
i |

otted that no post-mortem examination conld be made on
|

Yery i:n[--»i'!:s]af case.

Case 64. JonrpiENy: Muriax. MALE. AGE ab.

I,I'J‘.',;,-',.r;,l,l'« .|_lr,..-..‘.u‘ I\,',..'."lf,f'.g';,l. Prisoner ."-”"' last F,'r.lr‘-'| s,

March 31, 1903. Admitted to hospital. He is an old
{6 i

Sondanese mutineer and lives as a prisoner in the jail.

No fellow prisoners have had sleeping sickness. He has no
1 2 - . . . -
mdema, and no noticeable swelling of glands. His tongue 1s

healthy, but shaky. There is no tremor of the hands, IHis
--lu-lw_-h - 1|--L':||:,| :|.!|-] ]lhim- ] 11

August 18. ‘l”néa]h:l'uir"."—! at the ]ul'--.~--!|‘| date has nol any
marked symptoms ot gleeping sickness, At the same time
there is slicht general enlargement of lymphatic olands, his

1816 '|~. 201 Ii-[ll["llt"\' Lo tremor ('r ltll'

expression 1s dull, 1
tongue and fingers and his pulse is rapid.
ptember 21.  Expression is dull and heavy. Complains

of no }::ti|..~:, _\{:nv‘.ila; ovood, Pulse 136. BSlight tremors ot
] , i
tongue and fingers.
November 9. No definite r-:ﬁ:!m of r-]--’._-ill!l;_;' sickness,

Pulse 120. Fine tremors of tongue.

December 26. Tremors of fingers distinet. Trypanosomes
present in cerebro-spinal fluid,

I"a-|:;'1|:n'_\' 1. 1904, General condition

March 21. A gland in left anterior t
removed ; active trypanosomes were present in the juice.

June 7. Pulse 104, No pain. Tremors of hands and
tongue present. (Jdematous swelling of both legs. Cerebro-
spinal fluid coutains active trypanosomes—no red cells. He
' and stupid and fit for very little

I'—!'lll 118,

!|I|—|\'I||- |Iil ]|i'|"l; Wis

15 ]'I'[lll'l'1l'll to ],,L_ e \'I‘I"\- lil]l.'
work.”

July 18. Complains of pain in head, arms and chest, also of
itching. Pulse 125, Active trypanosomes in cerebro “]‘ii1il|
fluid ; no red cells in deposit.

August 25, Complains of no pain. Pulse is 120. (Edema
of right foot. Trypanosomes present 111 t'l:1‘l.'-l'al"I~r~'[’511-'lt finid ; no
red cells.

October 2. Tremors of hand. No pain. Slight cedematous
swelling of left foot. Trypanosomes in cerebro-spinal fluid ; no
red cells in Lle_-]um-'H,

The ilwlll-'\\'i::;:,‘ chart shows the course of the disease:

DATE| AUGUST 3

190316 19 20 2223 293031 1| 5] 56 788101l 1314 1
10C

:
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The following tab

[i'}'}r:lln.-.—-riul'.ﬁ J'I:_ the }.‘.'Ii;f.'}l.'lj.l-l‘ I‘_‘:]il_‘l(l.ﬂ‘l"]uu!;] 1';_'[\1 l'i‘l."']".';-":‘*'L'i.flil]
fluid :—

e shows the presence or absence of

Parasites in

Parasites in

Parasites in the Blood.

| (rlands, C.5.F.
Date.
otrepto. | Tryp. Filar, Malar. Tryp. Strepto. Tryp.
1803,
March 31
April 1
)
1] ‘—J |
1] b
. 17
May 1 i
s ]
o 25 | |
June J | o
5 23 i
July 22 | |
Aug. 18| ... B L) i
.‘44-||[_ 21 | = |
Nov, Y | [ -
Dec. 26 - =
1904. |
Feb. L - |
March 21 +
June 7 ; : t
July 18 o —
Ang.. 25 ., 4
Oet. b | -+ » i b | - o

EXPERIMENT 68. BARA RISGALLAH (MALE). AGE 35 YEARS.

‘.'f'.-'_u';luu.'f.b'mmf fever. Tribe Lendu. Cecupation FU”L"_- Lives
in hut in inm'ra-f‘r,' lines.

April 21, 1903. Admitted to hospital. This man states he
had been ill ten days, and that the ailment began with a
shivering fit. He also says he had a sickness like this in
Kampala four or five years ago.

April 24. Patient looks ill. There is no cedema and only
the glands in the groin are slightly enlarged. His pulse is 108,
teeble and I.'I,J:]llll'l':-~'.‘-i|_l|k,'. The heart sounds are normal, Hl
has no tremors.

November 10. Patient fell ilr‘-llll'[] while on IILiLI_\' during the
day. Some enlargement of lymphatic glands in anterior
triangles . of neck. Distinctly enlarged in axilla and groin.
Pulse 160 weal, -

December 19. Patient was in hospital for synovitis of left
knee and cedema of both legs. He has been lying about a
good deal lately., Pulse 96 feeble,




February 8, 1904. Pulse 108
March 30. Gla les of mneck.
Pulse 100, Rather Tremors of

hands. Gland excised from right anterior triangle contained
active I:"x'L!.'l-‘l-l‘«'--lul_'s, \' -'[|'-‘ seen 1n the films of the
juice.

\]L'l 27. Admitted to ].Exlr-ilii{l] l'-‘ilel]Zui!Ii"l"

fever. There was slight cedema of |
f“"l_t_'|] i!u!n:[f-]'!::l.’li of note at 1neht ape

Sputum is watery.

AT o . r 1 :
Mav 1. Percussion of chest shi

and posteriorly on the ri

chest. Vocal {fremitus sounds are
I.r.ur“-h:;;[] £5| *'ip‘l!'.‘ll'{l‘i' and are ac( -.-}|:g1.':|::t--‘l by \".'I-['il:al]-'r‘.:h.
Sputum 1s sticky—has a rather g«

May 4. Dulness is marked a .
anteriorly and posteriorly. Liver extends four inches below
costal margin. Some jaundice of conjunctivae.

The ‘.r:_-|l|]'|--i-.'=_1|;1'|~ remained normal up to tho onset of the
pneumonia :—

The following table shows the result of enumeration of the
blood corpuscles, the presence or absence of trypanosomes in
lands, blood and cerebro-spinal fluid :

'l':I]-‘~!J ""|"':l:'.
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May 5, 1904. Patient died at 5 a.m. Post-mortem one
hour :'1‘f-l='1' death,

The body is that of a well built and tairly well nourished
man. General enlargement of superficial lymphatic glan
Pupils normal and equal.

On opening the body a considerable quantity of straw
coloured fluid escaped from the right pleural cavity, no increase
of pericardial or peritoneal.

Brain.—On removing the calvarium the dura mater is
found to be normal. On reflecting that membrane the sulei
of the convolutions of the brain were seen to be filled up with
Jelly-like exudation. The superficial vessels showed some
injection and the convolutions were somewhat flattened.
Towards the base of the brain over the medulla, pons and
cerebellum there was a considerable amount of exudation of
thicker nature. The general appearance of the brain somewhat
resembled that met with in cases of sleeping sickness. Cerebro-
spinal fluid was increased: 5 c.c. were centrifuged, but no
active trypanosomes were found. A coeco-bacillus was present,
Portions of the brain were preserved for further examination.

Heart.—Muscle is pale and flabby, otherwise healthy.

Lungs.—Right, there is some recent lymph on surface, the
whole Iung being in a state of pneumonic consolidation. The
upper lobe being in a state of grey hepatisation, the lower
showing a condition of red hepatisation. Left is healthy.

Liver.—Is markedly enlarged, extends four inches below
costal margin.  On section, is pale and bile stained.

Spleen—Distinctly enlarged, capsule is thickened, firm on
section.

Kidneys.—Nothing noteworthy, intestines novmal.

(7lands.—Deep cervical are distinetly enlarged. Smears of
the glands showed no streptococei, no fully formed trypano-
S0IMes wWere seen.,

Remarks.—This man originally came under observation as a
case of trypanosoma fever. For the past year his blood, glands
and cerebro-spinal fluid have been regularly examined. During
life he had several of the signs and symptoms met with in
sleeping sickness cases, viz., enlargement of the lymphatic
glands and cedema, and others indicating early involvement of
the nervous system, i.e., rapid pulse, tendency to drowsiness,
tremors and alteration of the facial expression.

Post-mortem the brain presented an appearance resembling
that met with in sleeping sickness cases. During the attack of
pneumonia he did not present any symptoms indicating acute
meningeal change, Although trypanosomes were not found in
the cerebro-spinal system, they were abundant in the lymph
system, as an examimation of the glands showed. This man
was almost certainly in a fairly early stage of sleeping sickness.

This experiment should be compared with No, 58,
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CAsE 302. TENWA. MALE. AGE 25.
District. Usoga.

June 7. 1904, Patient was selected from a group of
prisoners from Usoga, on account of enlarged glands the
heck. He asserts that he is quite well. Beyond general
lymphatic enlargement, there are no signs of sleeping sickness.
The lymph from a gland in the left posterior triangle of the
neck  was examined and found to contain many active
trypanosomes.

July 2. Intra-muscular injections of arsenious acid were
begun.

October 16. The general condition of the patient has
much i]lllit'n\'u_-d.

The temperature remained about normal. Slight elevation
occurred from time to time, and this was associated with
the presence of the parasite in the blood.

The following table shows the result of the enumeration of
the blood t-ul‘lllll-ét'il-':-;. the ]]l']'['.['ilhl;_:.'!_'- of ]a:l_'lnug]:i]-in, the
amount of arsenious acid administered, the presence or
absence of trypanosomes in the lymphatic glands, blood and
cerebro-spinal fluid :—
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CASE 303. KITsAME. MALE. AGE 24.
Distriet. f'.w_r.w?.

June 7, 1904. This man is also a prisoner, and was
selected on account of enlarged glands, otherwise

16 presents
no signs of sleeping sickness. The lymph obtained from a
;’l:ltjl] in the lelt }tc-:;Tl-I'i€"]‘ ll'i:ih_:']l- of the neck contained IMan \
active trypanosomes,

June 21. Intra-muscular injections of arsenious acid were
‘.‘.IlUJlI[!‘I](_‘.l'LL

The temperature remained about normal. Occasional
slight rises were associated with the presence of trypanosomes
i]I f']le.' ]IiUm],

The following table shows the result of the enumeration
of the blood corpuscles, the percentage of hemoglobin, the
amount of arsenious acid administered, the presence  or
absence of trypanosomes in the lymphatic glands, blood and
cerebro-spinal fluid : —
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CasE 304, MANAWA., MALr., AGE 25,
f}'."-‘t‘f! f-'f'l'(. { -.\'!-'-9’-'.

June 12, 1904, This man was also selected on account of
e '|1H 1 !.'llhlh' in the neck. His .'_L't‘lil-]':L] condition was .U"""L
The juice from a gland in the left posterior triangle of the
neck was examined und was found to contain many active
trypanosomes.

July 8. Intra-muscular injections of arsenious acid were
k'i'!ll]|]|'|]!'4.'[i.

October 16. The gl'llltl‘zll health of the E::l‘lh-t]t 18 ;‘m:ll_

The I'U“u\‘\'inj_*_‘ chart shows the course of the disease :—
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The following table shows the result of the enumeration of
the blood |'111']li1é£(_']|'-:-=. the Eil.‘1'1'1':||1:1;1'|‘ of ]l:i'lrl-'_:'1:l>!|il|. the
amount of arsenious acid administered, the presence or absence
of trypanosomes in the lymphatic glands, blood and cerebro-

.‘-1}11']];3:[ fluid :(—
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CAaseE 310. Monpu. MALE. AGE 23.
.r")!.-'-'l‘l?';f.'f. [:-'-'r!:,.'n' .

July 8, 1904. This case was also selected from a group of
prisoners, He had general enlargement of the superficial
Iymphatic glands, but no signs of sleeping sickness. The
_il]in:n- from a j_';]:e]Ltl in the 1'5:,-_:“1' Erlnﬂfr_'l‘itll' Il'f;H!_l'_'_']L.‘- of the
neck was examined and found to contain many active
trypanosomes.

July 10. Intra-muscular injections of arsenious acid were
commenced,

October 10. The general health of the patient is good.

The temperature remained about normal.  Occasional
slight rises were associated with the presence of trypanosomes
in the blood.

The following table shows the result of the enumeration of
the blood corpuscles, the percentage of hmmoglobin, the
amount of arsenic administered, the presence or absence
of trypanosomes in the blood, lymphatic glands and cerebro-
H]L'i[]:i] fluid :—
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CASE 311. NAMUTIDE. FEMALE. AGE 20.
Fntebbe.

July 13, 1904. The patient came complaining of headache
and fever. She states that she has been sick for six months.
There is general enlargement of the superficial lymphatic
glands, especially the cervical. A lymphatic gland in the left
posterior triangle was punctured and the juice examined. If
was found to contain many active trypanosomes.

The following table shows the result of the enumeration of
the blood 1,'Hi‘1'|l|.~&|'!¢'r~:. the percentage of i|:1-1;|gag|-ailili, the
amount of arsenic administered, the presence or absence of
trypanosomes in the blood, lymphatic glands and cerebro-
spinal fluid :—
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It will be seen from a consi acts broug
forward that the essential features of the condition |
“frypanosoma fever ” are also met with i "“!""|“:"-“" sickness
cases. In both ]-t-].\'.'u:|t-2|1'T1-r~' 18 the most constant lesi n met

with. and the cansal agent of this adenitis 18 in both thi

Trypanosoma gambiense. It is apparent from a study of the
case of Jordien _.“l[t]]"i-'lll that the onset of this last stage of
sleeping sickness synchronises with a marked development of
the trypanosomes 1n the cerebro-spinal system. In following
the :l[te'l'—]sl—*T--J'_v of cases of irypanosoma fever, we have
arrived at the following conclusions :—1. That many of them
terminate fatally as sleeping sickness cases, which may be

regarded as the usual mode of termination. 2. That a certain

|:1||EJ]IG'1' |Il]-|‘ of 5r|l1'l'l']11‘]'l-n[ .'Iﬂ..'.'i';i'i.’l-":. 4.d., Pnenmonla.
a certain proportion remain well for long periods, i
that a tolerance towards the parasite has heen
may be that some of these cases may

:-IZ|:iI'{["!|']_\ mmune to l{n,n{!-n‘\' the par:

that this is the

arsenic on the trypanosoma in the blood of patient

l'll]]i'-{'tt"i. 820 j'l.‘I!' Bl oests

d-.'ll‘!_\ !~'Eil;.l'l' of |;!II' disease ]}.'IH been n\!wl'l'\- d.

The results of these observations are recorded in 'the
histories of the five -'.'Il'|‘\' cases. The action 18 somewhat
remarkable. The parasites disappear first from the peripheral
blood, and at a later date from the |}':|:in|l:ifi|- glands. After an
interval of varying length, the parasites will reappear in the
blood temporarily, and then again disappear; but have not so
far returned to the .-_'"|;|r||13~', |'4|.\'.-'i]||_\' the .-_-'|.'||!||.L-' may store ip
k eration of the fonll wing table 11
will bhe seen I}I.H atter ”Il" fhrst destruetion of ii|l- ]~.|i'.'|_a4|-1,--.h

the arsemie. From a consi

in the glands and blood by the arsenic, they reappear
in small numbers in the blood, and at a later period finally
1.[]'.‘-4.'1111”-..%1‘. This sugoests that arsenmiec acts i two \\-,-|.\_-L-_
. By actually destroying the trypanosomes; and 2. the
11‘_‘\.'1+.‘|I'|n:.-'ur2|n--' =50 -!||‘.‘i1.-" I“.'l"] ;|*'!i\r-]lx' iIr||||I!r|[m' [|:=- I-r||i|.\'i||'.|;a!‘
the effect of this not Il‘l‘itlJ_L' apparent till later. 'JI';“""'.:":' the
kindness of Geh. Med. Rath, Prof. Dr. P. Ehrlich in sending to
one of us (Capt. Greig) 250 grams of trypanroth and tragarotl
we will be able to ."551Il]_\' thenr action in me :llil'l\"a and man.

“ \\:H be observed on -‘Illrl]l.'ll'itla_" the ]Mrl]_le'l':t{lll'-- n-_||:u'|5

and tables of the four cages of so-called * trypanosoma fever,”
that the entrance of the Irypanosoma into the blood stream is
marked h_\' a rise of 1--1'rii'1r-.'|'&l11|]'<-, In the examination of the
blood, a film was made from a drop obtained from the finger
and etained by Leishman’s method.
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Table showing the effects of arsenie on ',r'}-upmm.»‘m;rw gqambiense.

Trypanosomes in | Trypanosomes in

the Fm I} Lf:!"'l:-'«. ll_‘}l_llllll_ | s
Month ob- hetlymph glan i | Amount of

Namie and = e
ALY servations arsenic ad-

Number of

rere made, . : = ministered as
Cane were made, No. of | No. of I re S
1904, 2 ; sod. arsenite.
observa-| Results, | observa-| Results.
tions. tions. |

Tenwa, 302 June 3 34 4 { o ]f"-"'-" nil.
July 11 { pihaifig { & };\.-‘alﬂ:hh;::«'.
Aug. 11 { :_:_ } As 20 mgs,
Se‘]ﬂ_ 8 8 As nil.
Oct. (] 6 As nil.
Kitsame, 303 June 9 9+ 23 { ]l[r_’ _ } As 74 mgs.
July | 13 13- 15 { ]':i }.-\ﬁlllflmg.fs.
\ll_ 12 { '): SR Ii~ As nil,
Sept. 9 JI ;] E_ } As nil.
Oct. TR AT As nil,
Manawa, 304 June 1 1+ 1 1 As nil.
July 8 JI ; + IL G G — As105 mgs.
Aug. 2 -{L : r } 11 { :i }\« nil
E‘;U!H, | 1 ] - (] { l_ }\‘1 nil
Oct, 9 [ ll }L.-\.« nil
Mondu, 310 July [ b -{ I): + .]r 4 { l i }_-\m 85 mgs.
[ o J q_
[ v 9.4 4
Aug. | 3 3 11 {1 2% | LAsail
= 1 i J :
Sept. 1 1 - 9 9 As nil.
Oct. 6 { s | }Asail

As well as the cases above mentioned of trypanosoma fever,
information has been got as to the atter history of the men of
the general population mentioned in the last Report in whose
blood trypanosomes were found, but who, then, had no
symptoms of sleeping sickness.

It has not been possible to trace out all these men owing
to various causes, but the histories of a sufficient number
have been obtained. Eighty natives were examined, and
trypanosomes were found in the blood of twenty-three. Of
these twenty-three, it has been ascertained that since that date,
three have died of undoubted sleeping sickness, one ran away
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from his shamba and was reported to have died of sleeping

sickness. Two died from pneumonia (one was almost
certainly in an early stage of sleeping sickness), five are now
in an early stage of slee ping sickness.

No information has been obtained in six cases. 'l'|1n'-

remainder (6) do not as yet present definite signs of sleeping
sickness. These observations st trongly support the contention
that the so-called trypanosoma fever is an early stage of
sleeping sickness. Further, that this phase of the disease may
) be short or very prolonged, the development of the last
stage being dependent on an extension u-i'" the invasion of the
ly m].h itic system to the lymph spaces of the nervous system.
J[L W IH be ui u:]ln:]il !] !I‘ 11111 rest to follow tl]t Hllf]lt ]ll'-‘lll'
of the six men showing still no signs.
The following table shows thl results of the investigations
into the after hist tory of the men harbouring the trypancsomes
in their blood :—
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| Karala Barigi

Jordien Murjan

J. M. (European) ..

oE
A ]

13,

]

&

No information.

f
]
|
' |
[
!
|
!
|

Died on April 18, 1004, from pneumonia
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9. Are these trypanosomes pathogenic to animals, and can any
spectfic difference be made out be

experiment!?

T e " 7
ween  them l'i‘J animad

The experiments on the various animals have Dbeen
continued throughout the year. The additional observations
and results obtained strengthen and support the conclusions
arrived at in the last report.

The monkey is the most satisfactory animal for experi-
mental inoculation, The continued observations show that
the effect lll'mlllt'w] in them is in all respects HE‘.JI”»‘H‘, whether
the trypanosoma infection is produced by blood from so-called
“trypanosoma fever” cases or the cerebro-spinal fluid of
undoubted sleeping sickness cases. As the question of the
relationship of these two morbid conditions is an important
one, full details of the t_‘x]n,-l‘ir';]l,-:|[.<: are given.

The other animals that we have employed for experimental
moculation are dogs, jackals, cats, rats, guinea-pigs, rabbits,
oxen, goats, sheep and donkeys. None of these have shown
any marked susceptibility to the disease, and some have
remalned resistant.

A, a'",.:‘pc.‘r.r'.'rf-’{‘u!.\: on the .-".r,a'"r‘{'." on Mmonieys t'-'f. the }-H;,{'(';'.r;;.c of
cerebro-spinal fluid containing trypanosomes taken by lumbar
puncture from cases of sleeping sickness.

EXPERIMENT 2. MoNKEY (MALE) (Macacus Rhesus).

March 23, 1903. Injected sediment of about 10 c.c. of
cerebro-spinal fluid taken post-mortem from Case 18, Kapere,

May 11. Injected 2 c.c. cercbro-gpinal fluid.

May 2i. Trypanosomes are found in the blood to-day,
10 t_l.'!}'n‘ after the second inoculation. k

August 25. No marked symptoms up to the present.

November 28. Animal has been getting distinctly
emaciated. He looks ill, but is able to risc. :

The tt_'r'JllrL't‘:lfllt'i' curve ]'L‘Ill.'lélli_'[l u]'ulu!. 1|:|rm;d from March
till August, 1903. From September, 1903, the evening
temperature rose to about 103° 105° and fell in the morning to
about 100°. The day before death, December 2, 1903, it fell
to l.'»‘l—'eqo.

rl_"hL’. ft:“t_l\\'ill;," l.'L]ll:_' Hh[:\\'r-' l!ll' n'esence o e'l]'_f.'-il.,‘[liji' l,-!‘
trypanosomes in the blood and cerebro-spinal fluid :—
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Parasites in blood. Parasites in C.8.F.
Date.
1903,
Filar. | Malar. | Tryp. | Strept. | Tryp. | Strept.

April 9
11
99
1 ol
May 7
» 14
|
J une 1

11 +-
18
> 20
.]u!_\' |
Ay
Aug. T
13

5y 20 -
ST
HR_‘].II. <
5 A2
o 20
Uet, 9

y 22
_\.rh'\'_ 53
w 19
3]
3

l.].l'l'.

December 3. Died. Post-mortem.

The body is rather emaciated, pupils equal and normal
Slight general enlargement of glands.

On opening the body there was some increase of pericardial
fluid, no increase of flmid in pleural or peritoneal cavities.

Brain.—On removing the calvarium and reflecting the dura
mater some congestion of surface 18 seen—no distinet

flattening ; cerebro-spinal fluid not increased ; examination of

fluid does not show any active trypanosomes.

Heart.—Muscle is rather pale. Blood examined microscopi-
cally from this organ in stained preparation, some structures,
||1‘1n]|.‘1]rl‘\' altered trypanosomes, were seen.

Lungs.—Right somewhat congested, no consolidation ; left
11r-:111‘!1_\'_

Liver, spleen and kidneys.—Nothing noteworthy.

Llr_.f.rn‘,r'f:-;fff' I-rf:mdn'.-—--J'an;:1';_:;‘--[.

ff.‘”lfiﬂ'lﬂ'-\'."‘]‘ili-‘; Ell]illlill h:“‘; Illi1 ."-'«II_[I“-'“ SLH"] !]]'Il]llill[]l‘l'ﬂi
drowsy symptoms as some have, but it has become distinetly
emaciated. Some time before its death it was much less lively,
and took no notice of people, and did not come forward readily
for its food. The pust-mortem showed nothing to account for
death apart from the trypanosomes.

~
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EXPERIMENT 34, MoNKEY (MALRE) (Macacus Rhesus).
To note the effect of injecting the cerebro-spinal fluid from
a case of sleeping sickness into the vertebral canal of a
monkey.

\]1':1] a8, 1903, |1ll]ll‘-"T‘.‘lJ ] c.c. of i‘l‘]'l.‘!l]'l‘—."x[\l-llill ”'L]]l:]
r.w:ll]:lirll-n_'f_“ T|'T\'EJ€!]||?.":'.JIIII"H from a case .n'[. R]f'(-]iil[g‘ »j»'l,‘_]-_(-_\':" j:lI|.
the spinal canal of this monkey. _

April 30. Trypanosomes i

! wppeared in the blood to-day,
14 LL—|_\'S after mmoeulation into the

1e spinal canal. Note that the
temperature curve shows no sign of this invasion.

May 2. T'rypanosomes numerous in the blood. Tempera-
ture taken and found to be 106-4° F.

August 25. This monkey is beginning to show the usual
symptoms of the disease in the monkey. He sits most of the
day with his head fallen on his chest, evidently asleep, and his
I<-I=1]H'1'.‘l1"-1]"_-'1- h:lH 'ru'i'umv very [L-r.-gul:m l

The temperature remained normal till May 20, 1903. From

that date 1t showed an evening rise averaging 103°-104°
From August, 1903, the temperature remained sub-normal,
il-"l”iil,'_"' to ¥4:2 on Hl.']'f[l*tll]r‘t' 7, 1903, the ti:}_\' of its death.

The following table shows the presence or absence of
trypanosomes in the blood and cerebro-spinal fluid :-
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18:03.
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September 7. Has continued in the same condition since
last note. He was in a dying state this morning. Killed by
chloroform.

Post-mortem immediately after death.

The body is emaciated, coat very rough.

Brain—0On removing the calvarium and reflecting the
dura mater some opacity of the membranes is seen, some
flattening of the convolutions and slight adhesions at base of
brain.

Fluid from the third ventricle was examined and active
trypanosomes were seen, There was some blood in the
fluid.

Heart.—Normal ; blood taken from that organ showed the
presence of trypanosomes.

Lungs.—A few pigmented areas, otherwise nothing note-
worthy.

JF,.'-F"_’J'_——,-.‘;lllJF‘EI]'S to be fatty.

Spleen.—Nothing noteworthy.

Kidneys—Apparently healthy.

Lymphatic glands in mesentery and retroperitoneal regions
were enlarged. Also those in inguinal region and left
axilla.

Remarks—This animal towards the end showed very
characteristically the usual features of the disease met with in
monkeys. The post-mortem appearances were also pretty
typical of an ordinary sleeping sickness case. The trypano-
somes were found living in the cerebro-spinal fluid.

EXPERIMENT 5. MONKEY (Cercopithecus sp.).

To note the effect of injecting the cerebro-spinal fluid from
a case of sleeping sickness into the vertebral canal of a
monkey.

May 13, 1903. Blood examined; there were no malarial
parasites or trypanosomes present.

May 14. Injected 1 c.c. of cerebro-spinal fluid from a
case of sleeping sickness into the wvertebral canal of this
monkey.

August 26. About 8.30 a.m. monkey had a convulsive
seizure affecting the left side of its body. It lay on the ground
for about an hour. Monkey appears rather crouched up.

August 29. Animal died this morning.

The following table shows the presence or absence of
trypanosomes in the blood and cerebro-spinal fluid : —
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Parasites 1n Blood. Parasitesin C.S.F.
Date.
1903.
Filar. | Mal. Tryp. | Strep. | Tryp. | Strep.
May 13 -
e N
o 29 ]
June 4 |
. 11
20
a 2D
July 1 | -+
93 L
2 85 i +
Ang. 13 =1 - -
B 921 | y |
28 |
.29 :

P ost-mortem examination.

On removing the calvarium and reflecting the dura mater
the convolutions were seen to be somewhat flattened. There
was no marked congestion. The cerebro-spinal fluid was
examined microscopically, but no living trypanosomes could
be found.

Heart.—Nothing I:ul-.-\\'wl‘f‘!l_‘.' blood from this organ
|'X.‘|l||[]ll'l| LIIil']‘ﬁJH['[J]Iii'?lii‘\' .!n] ot h|;|ll\\' ”ac- presence nf
try panosomes.

Lungs.—Both showed the presence of infarctions.

Spleen.—Congested and somewhat enlarged.

Liver.—Nothing noteworthy.

.[\_.'-*J"Hr'lhf-*.———l:;f31ll E'tll}l.‘ll‘t'ilT.l}' }Ii_':l!T'!l.\'.

Remarks.—In this case the animal had a very definite
involvement of the nervous system shortly before its death;
probably due to interference with the cerebral circulation by
the }n:l]'.‘l:-‘ih- This condition no doubt caused the death of the
animal. The absence of the }].‘!l':i.‘%iii':& from the }wi'[ll]LL-l'.—l[
circulation just before death coinciding with the nervous
seizure suggested their having lodged in the nervous system,

EXPERIMENT 96. MONEEY ( Cercopithecus sp.).

To note the effect of injecting the cerebro-spinal fluid from
a case of sleeping sickness into the vertebral canal of a
monkey.

May 14, 1903. Blood examined—no malaria or trypano-
BOMEs.

[njected 1 e.c. of cerebro-spinal fluid from a case of sleeping
sickness into the vertebral canal of this monkey.

August 25. No symptoms. No rise of temperature.
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The T"”H“'in;: table shows the presence or absence of
trypanosomes in the blood :

Parasites in Blood Parasites in C.8.F,
Filar. Va T Streg ['ryp Strep

.\]J:\' 14
© 93

i 29
June 4
11

20)

June 24. Again injected 1 c.c. of cerebro-spinal flud from
a case o0l H|¢-'|-p§r|;._'; sickness into the .--|-i|,;':] canal of this
‘|.'|||;1]\'I.'.\',

October 29. [:'II:-f'I"I‘.".l 5 c.e. of |'l']'l'-||'i"'—.‘\']':HHI] flmid from a
case \\1' H]l'l'!liﬂ;' gickness IL]|I1ls'1' 1I:|- .-d‘l'\il: of 1];5- I|iI-r||~.--'\'.

T}.~|'|~r||]r|-l' ].-I‘ Hla ]!"'“k".\ 1“~ _'_','J'I"i'l_'_" ‘|1i|::I!1:"]' :I!;|| i-x ot
g0 active, la-ru]iIL}_{ to sit crouched up. He 18 out of condition

December 26. His attitude 18 now v ery characteristic. [is
head is drooping between his knees. He seldom raises his
]n‘aill,:tm] if he does s0 1t 1'J|1:|L-.--§-I.'1[x.‘]_\' j':-.|]_u:;1_-_,-_';|E|!_ He 1s |1||.'|]|ia-
to climb into his box without help.

January 1, 1904, Animal 1s very ill. Sahva 1s dribbling:
out of his mouth, and there appears to be somc 1-;:1'--.-i.~: of the
muscles about his mouth.

January 5. He is now lying on his back. Breathing: very
shallow. f'-.1!||ill|':-"11-\';l| reflex still present. 3’:|.~=.-'}'!|-_-\' his motions
ing sick

under him. 11lt'nr~'|-].\' resembles a case of sleeping sickness.
Performed lumbar puncture; drew off 1 c.c. cerebr -spinal fluid.
.‘\I]’I"I'llhl'n'lric';iH‘\' .-a]:u\\':: some 1'|-ri ;||;-] \\||i[-- -'-!].:~ ;i||nl .wli\'l-

trypanosomes.

The following chart represents the temperature curve, The
|11|:~1']".'::!'i|||:-< were ]H';_"'Inj a8 800N as 1i|-' -'I'Ii!|'.'ll: wags obgers l to

be 1ll :

-
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DATE| DECEMBER. JANUARY 1904/

1903|1516 17 18 19 20 21 2223 24252627282930311 2 3 4 5

losf | D ES ||

107 HE= |

1061 |
|

P H

105 A [
o, 5 L] | 0l e e 0, 1 A_f |

103 AL A TATLE AT T, _ﬂ
102 JA i il P N O
01| | JUHWH\.
100 Wi/ |

oo LT [T 11Ny

9B L
97|
26

AR |
. , l
| ) | l
95 Lollell | ]
o H I e : (R
93 e | ._-.i
92 1 . ] P 1
|

o | |

|

r|1lllt' iI||:|||\'.'iIJ_:' I:||=||,- }«!||'-\'\'.-! ll'n' iregence or .'I}'-.'H'I'!H'i‘ 1|[-

trypanosomes in the blood and L'l'E'I'F.'l_‘I_'I—:—L]Iiil{i_| fluid :

Parasites in blood. Parasitesin C.S.F.
Date.
Filar, Malar. | Tryp. | Strept. Tryp. | Strept.
1903
July 1 ;
" 23 +
T o
Aug. 13 ... b
. 2] -
S |
Sept. 4
- 12
o D
Oect, 8
& =
T\-'l‘." :J
5y 41D
Dec. 3
|-;
20 B
1904
Jan., 1 - “f
-+ t




January 5, died 12.30 p.m.

Post-mortem immediately after death.

The body is profoundly emaciated—sore over lnmbar region ;
pupils are equal and normal. The inguinal, and
cervical glands are enlarged.

0[1 H]I!']li]‘!\ﬂ'..' '[']l-.' ]lih fill‘]'l- 18 Bome i]li'l'n_'—:lH;- of HltM f]] Tf]l'
pericardial cavity.

No fluid in pleural or peritoneal cavities.

Heart.—Some }15"\-511\. material round base. Petechise are
seen on the papillee under endocardium of left wventricle.
Muscle is pale. Blood taken from it and examined micro-
scopically shows many living trypanosomes, and some appear
\'.'lt_"llll].'lf'l_‘d_

f-umn‘ —Are both he .'tlf[]\‘

f.fua'—-—'-\ulhm-s noteworthy.

\J,mr.rf.rf. Is l]II.l!.{_’J'II dark 1n colour.

Kidneys.—Right shows two arveas of infarction. [Left
lmi]'irl“‘ |1<1T|=‘~.\':-]'1E]_\'.

,r'u.r stines, _-"\E'n]ln':tl' }l--:llf]:_\'.

Lymphatic glands of omentnm and along the aorta and
]n_']‘."[t' vessels are u'llf:l]'_ﬁ;u'-tl and |'r.|1||'__','1-r~'1|'|L

j'ijn"‘.fd'..fh—t n ]‘rhlu\'iil;;‘ 1|'u- r';I!\'-‘H"iH]II ”u']‘{- WAas sSome im']‘l'-:m.-
of cerebro-gpinal fluid. The convolutions were congested and
showed slight flattening. The brain and spinal cord were
pregerved for future examination.

Remarks.—This animal towards the close of his life
11:'\'L']1I]li‘i] il f'umlTI-t'in]l \\']lit'-]t ]'{l]l]';-éu-uiﬁti Very }H-l'iln-q'li_\' ”lr
signs met with in an ordinary case of sleeping sickness. The

trypanosomes were present and active in the cerebro-spinal
”Ilili i'u»l'm'r |'|F-.'1l!|. HL& .':1Ti‘ill|!< IL]I]]‘ ] ife wasg l'_\';lr'”}' h]'hl]'];n'
to that shown in photograph of Expe riment 60. Report IV,

s

EXPERIMENT 54. MONKEY (Cercopithecus sp.).

To note the effect of injection of cerebro-spinal fluid con-
taining trypanosomes, from a case of sleeping sickness, into the
brain cavity of a monkey.

;-\]rl'i| 9, 1903. I.Hlil'l'il'{l 1 c.c. of l‘n_'l'q'Ell‘iI—H[:i]l.‘l! fluid from a
case of sleeping sickness into the brain cavity of this monkey
through the foramen magnum.

August 25. No sy mpl--mx of sleeping sickness noted.

.\;U\'l;uﬂu-]' 1. I[||L'| te -] 2 G.C. of cere ]ll:--uE imal Huid from a
Case llf. Hle'l-]|]'r|l-_': .\I‘t']\.l:ll oot ] :-1||h| utane nl.r~|_\.

December 15. Amimal is Hl-"."].\' and not so active as before,

January 1, 1904. Monkey is getting thin. Facial expres-
sion is dulled.

January 24. Animal is tending to crouch and his attitude
at times 1s Very characteristic. Face 1s }Hl“'}'-

];u|f1'|r\' 25. Monkey i8 ]\1|__" on the ;_;‘t'ul]]ln]. Limbs
'tl'}” ar };41[1 |] Er“ |]\ui] Hi il i:l- ]':J]iH-ll, “I'l'::l]li]l._:_" [u:
shallow. Saliva is dribb ling: 1ln:|1 ]:.. mouth,

{rn”“). G
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The temperature remained normal till May 9, 1903. Up to
December, 1903, the temperature was not recorded as the
animal showed no signs of sickness. From December, 1903, 1t
showed an evening rise averaging two or three degrees. On
January 25, 1904 (the day of its death) 1t fell to 99°.

The following table shows the presence or absence of
trypanosomes in the blood and cerebro-spinal fluid :—

Parasites in blood, Parasites in C.8.F.
Date. - = — e e
il. Mal. Tryp. Strept. Tryp. Strept.
1903,
April 11
0 ]
1 e
% 30
.\l.‘l_‘,‘ T o
T 4 -+ |
.3 21 +
o 28 <k
June 4
11 +-
18 I
fa 25
July 1
" 23 -
. 31
August 13 [
20 ‘ !
% 27 | - |
v i 1
DepL. ! " | -
- | i
3 20
October 8 i
S > |
il S l
Nov. 5 ‘ = - |
1 19
Dee. 3
% 15 .
1904,
January |1 —~ |
) =R [ |
15
()
23
- )

January 25, 1904, Died at 5 p.m. Post-mortem at once.

The body is not much emaciated. Pupils are equal and
normal. Glands show slight general enlargement. There 18
some inerease of fluid in pericardial cavity, no ncrease in pleural
or }u'l'itnlii"il] cavities.

Brain.—On removing the calvarium and reflecting the dura
mater, which was adherent in the frontal region on both sides,
the convolutions were seen to be congested and showed slight
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flattening. Brain was removed entire for minute examination,
['l’]L‘Ell'll-.“E'Jl" 1 |!|'|]|[ I-‘('H'[l:TJI 11 ‘I_IT:I','j‘I'-r'\-f'l']lil_'.'li].\' |E|‘l ot l'll W Tflr
presence of active tl‘ panosomes.

Heart.—Some Bl ,].\ -like material round ]':i“;l". otherwise
nothi mg []--11:\1'”{'”1.'\'. Blood from this organ examined miero-
scopically did not show fully ..u,...i trypanosomes, but some

hodies which were apparently broken down trypanosomes.

,f,hf.'u,r\ —Both heal lil\

..-",rrm.—‘\ll;;].:|.\ enlarged and congested.

Spleen.—Somewhat enlarged and firm on section.

f\-r'rhum‘—[}ulh normal.

f-'.-.U.rJff.' f.ffri.'nf\ of mese nte Iy .1“*1 :;l.-:lr ."ll:'“;_l; Iklt' HI.I]P Hlt _'_‘;1'*'-.'”
Ve "ﬁtl-- are r!l].ligi d and conge sted.

Remarks. this animal the first apparent sign was a
peculiar alteration of facial e xpression, the face was dull, puffy
and wanting in brightness—a similar r--‘uill]" 1 to that met \‘\II]I
n .-'é]wl-llllil}_'\' -‘-If. kness cases. He also tended to erouch i]]l at the
same time and finally assumed the usual characteristic atti-
tude. A peculiar fact was that the trypanosomes which had
been absent from the peripheral blood for a long period reap-
peared just before death.

There was 1o nihe" cause dia H\'Ltlt:] al t]u P gt-mortem to
account for the animal’s death apart from the trypanosomes.

EXPERIMENT 309. MoNEKEY (( ‘ercopithecus sp.).

To note the effect of subeutaneous injection of gland juice
from a case of sleeping sickness into a monkey.

W

June 30, 1904, [ill]ll'[_fh‘tl :\'Iil.\t'lll;][||-i-]lr~'|}' (-5 c.c. of emulsion
of cervical lymph gland from case of sleeping sickness into a
monkey.

]I1|\ s !1\1r.!1|[i-!1]lll*~ ]|]'|'r~:|-l|1 in the blood |l=—l]<'ll‘|'. the
fifteenth d: ay after inoculation.

The anu“]H;_;' table shows the presence or absence of
trypanosomes in the blood :—

| Parasites in blcod.
Date, ! I
Fil, Mal. Tryp.
1904.
July 2
9 15 }
3 22 4
- 30 -
Augnst 5 f
5 12 {
26

Sept. 2
1
.
.5 9

]
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Parasites in blood.
Date.
Fil Mal. [ Tryp.

Sept. 15 +

3 e s als

¥ rcr T

o 30 -+
Oetober T A

- 14 =

- '] o f
_\\:II\ | -+

Remarks.—This experiment is given to show that the gland

juice as well as the cerebro-spin: tl fluid and blood of sleeping
sickness cages when injected 11|tu a monkey can produce trypa-
nosoma infection.

3, I ",F)"rf'”-’-‘f-‘-‘r" on the E (}uf of “the .r’njr’f.’.rrm into ].r"r.'ih‘r.“if.-. of " Blood
i (.l”[rf.””ﬂ”l“f f,i..r,-'fl.'”.r()_\u.l,”f_’ ‘fJ o (.r.r‘., 8 fr;lf{‘f“r] o Ir.'.r,'r}lh].lnx
.-JI,'I -";l"'-r’.ru.ur'—.r.’lrr .“'\'.f‘{';{',.'.lr".w.\',
EXPERIMENT 6. MONKEY (Cercopithecus sp.).
To note effect of ]'[|I|.E'|'l[n!| of blood from Case 63, Kum-

HF[!'F.‘E]]H,

March 28, 1903. Injected 4 c.c. blood from Dr. Baker's case,
Kumsasaba, a policeman whose blood contained trypanosomes
_\'E'H[.!']'{lil‘\'.

August 15. No H_\‘m!mmm.

January 28, 1904. Fa expression of this monkey is
somewhat alte 1ml being :lu]l and heavy.

April 10. Remove ul 5 c.c. blood, also two enl: wged "] wnds
from right femoral region. No active trypanosomes in the
lymphatic juice.

April 18. Animal is very sic sk and is lying on the ground.

The temperature re mained normal till August, 1903. From
September, 1903, it showed a distinet evening rise of one or two
degrees until the day of its death on April 18, 1904.

The following table shows the presence or absence of
trypanosomes in the blood, lymphatic glands and cerebro-
spinal fluid :—
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Parasites in P . ¢ hland Parasites in
" arasites 1 OO0 A ol
lymph glands. ; : C.S.F.
Date.
Tryp. [Strept.| Filar. | Malar.| Tryp. Strept.| Tryp. Strept.
1903.

April . 9 ..

- 5 R
r 55 23 ..
- 20 ..

May

3 2 }
July -5 £
", 2 - |
o 3l
Aug, i { i
3 2 JE
2()
e | ] 27 . -
Sept 4 -
s i.:’ 5
s 25
Oet. 8 i
= 99 .
Nov B }-
‘ 19 -
1} jﬁ . -
Dec. 3 -
o 18 +- +
Y - -
1904.
Jai. 9 ...
" | § e + 4
28 o} -
Feb. Bires 4 |
5 L B - o
+ 28 ... +- + |
March 6 ... 4 -
A 13 s -+ t
April 10 ... B 15 AR +
0 152 Ry e P e o8 | RS

April 19. Died in the night. Post-mortem.

The body is not emaciated. Wound in right femoral region
practically healed and quite healthy. Superficial glands are
nerally enlarged and somewhat congested.

On n]n-nin;‘,‘ the lu-tl_\' there is no imcrease of pericardial or
pleural Huid, in the peritoneum there is some exudation of
lymph swrounding the rectum and lower part of sigmoid flexure

OO
st
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of colon, this is firmly adherent to the bowel and is probably a
few weeks old.

Brain.—On '1‘!:1:|I-\'§r1|;;' the calvarium and reflec ting: the dura
mater the surface of the brain is pale, but shows nothing note-
worthy to the naked eye. Spinal cord removed with roots
and ganglion. Brain and spinal cord reserved for minute
examination.

Heart.— .Nilfllfrjj_" 1:r:i'|~\\'u‘r'f]t}'.

f;m'f.f,'.\'.—l'-nT]L are somewhat r'4|1|;;'u'FEI._'|1.

Liver.—Apparently healthy.

Kidneys.—Nothing noteworthy.

Spleen.- —H'h'r»ln I\' enlarged.

.r( J,HHJ.ih‘lr.fJMf' (,ffln’l’.l.frf'\ — r|! Ii"l’ﬂl .Lin]lu t11:1](‘: e[]ul ]L]dl ve '-\hr']\.

Remarks.— learly in this experiment the course of the
disease was ]H'l'llllllil:‘l. ]r\ an intercurrent condition, the local
111_1Ifi’11|]i.1r~1 which \\fa'-w 11]|r1n11] te |l|\ occasioned 3|_\ tranmatism
whilst introducing the the 1||mn1v1=1 into the rectum, assisted by
the anmmia occasioned ] ¥ the removal of 5 c.c. of blood,
brought about prematurely the fatal issue, It is interesting to
note the long duration of the disease in monkeys,

EXPERIMENT 58. MONKEY, BLACK-FACED VARIETY (Cercopi-
.'r.‘il.-'r'r.‘H.\' ,\'f?__}.

April 21, 1903. Injected H’ll]:['IiL'lr1|'-u1i.-']_\-' 3 c.c. of blood,
C [mi mmJ r 41 ypanosomes from Case 68, Bara Risgallah.

April 30. ‘Trypanosomes d,llpu*nt'ri n the blood to-day for
the first time, nine d: ays after injec {101,

August 20. Up to the present this monkey has shown no
signs of 1hr'm-T ill.

Dece |n1u1 2. For the last few days animal has been very
quiet and its head is constantly nodding. The grass has been
allowed to grow round the foot of his box, indicating that for
gome time |'i:1:~_:t he has been out of health.

1!(_‘1'1'11I]rt‘l' 34 ,-'\t]i!lml ]li]H oW .'l.-.~1'11]|1l-tl & Very r'h.‘ll‘éln-
teristic attitude, erouching on the ground with his head between
his knees—a typical picture of sleeping sickness as depicted
in Experiment 60, Report 1V.

December 6. Animal 18 now !}'il]j_;' on his side unable to rige.
He is in a [1-[i|'|l'-"il' condition, apparently dying. Lumbar
puncture at 2 p.m., a few drops of clear fluid obtained—showed
under the microscope a few red cells and active trypano-
S0mes, I;I't!:II}Jl.Jlj_‘,' 1'1':.___1;“1:11'. Hearts sounds Very weal. Died at
d p.am.

The temperature shortly before death fell considerably below
normal.

The: fi PHH\\':III"__'_' table shows the presence or absence of
trypanosomes in the blood and cerebro-spinal fluid :(—




Parasites in blood. Parasites in C.S.F
Date.
Filar. Malar. Tryp. Strep. | Tryp. |Strepto.
1903,
April 14
= )
May

Y

June

Post-mortem examination after one hour.

External appearances.—Animal is not emaciated. Shght
oeneral enlargement of lymphatic glands.  Pupils normal.

" Chest.—No increase of pericardial or pleural fluid.

Heart.—Some jelly-like material round the base, otherwise
normal,

Lungs—Nothing noteworthy,

J”th'r_l.'.'n'.‘#.-—.\ru [J-Ic!i‘i'-‘lr-'t'- of ]H"{‘Hu[u-;il ”Hill.

Liver, spleen, and kidneys.—Are all healthy.

Lymphatic glands in mesentery are enlarged.

Brain.— The surface is somewhat dry, with slight flattening
of the convolutions and no increase of cerebro-spinal fluid.
Brain removed entire for minute investigation. Spinal cord
shows naked eye nothing noteworthy; kept for microscopic
examination. Smears of heart’s blood show the presence of
trypanosomes ; they are few n number and peculiarly altered,
being very like those depicted in Experiment 60. Malaria is
also present.

Remarks,—This experiment is a most important one, as afford-
ing proof of the identity of the frypanosoma of sleeping sickness
and that found in men in their lymphatic glands and blood.
Towards the end the animal presented a picture of a sleeping
sickness case in its last stages; the mode of death being also
similar, viz., lying in a state of torpor with sub-normal tempera-
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ture. The presence of Llrypanosomes in the t'i'-l‘titJl‘n—H]liH:II
fluid obtained by lumbar puncture was very suggestive. The
long duration of the L\]wl.me]lf also ]:1[|1LL‘~ i! closely into
line with the condition found in sleeping sickness, and this
condition was produced by a single injection of blood trom
f\prtnmnf 68, Bara Risgallah. HH.Jf was no other cause to
account for the animal’s |]|(|{1I .|i:a!|‘[ from the [rypanosomes.

EXPERIMENT 123. MONKEY (Cercopithecus sp.).

To note the effect of blood t‘nlai';lf‘.lillg‘ trypanosomes from
Case 64, Jordien Murjan.

May 25, 1903. Examined blood. No 11*.5-a|]rwr[mn~ pre-
rent. Il]_]:t-f'h_'il 1 c.c. of blood from Case 64, .Illllhlll “llll]|rlll
into the brain of this monkey.

November 9. Injected under the skin 10 c.c. blood from
Jordien Murjan.

December 31. Animal appears seedy. He tends to crouch
and 18 not taking his food.

January 9, 1904. Drew off 2 c.c. cerebro-spinal fluid by
lumbar puncture but found no living trypanosomes in 1it.

Janu: wry 22, C ondition is quite typical of sleeping sickness
met with in monkeys. He is very thin.

January 24. Somewhat pee wuliarly altered trypanosonies
geen 1n the blood.

January 29. Animal very sick to-day. Attitude quite
typical. General tremors of his body. Eyes are shut as if
asleep. He can be roused, but his head immediately droops
between his legs and his eyes shut. Has a very drow gy look.
4 ¢.c. cerebro- alnnll fluid removed by lumbar lmmtnu : Nno
active trypanosomes seen.

The following chart shows the temperature curve :—

[DATE[ JANUARY.
190412 3 4 5 6 ‘2‘ 8 91011121314151617 18 19202122232425262728293031
777 5 I S O O 1 e ] 5 218l i 2 .’
o3 R O ) O B |20 6 [ T O 2 R 2 A B
(a4 Ll £ [ T S50 8 ' P |
106 i il P v ] I ) 1 Y o il
105 | _! A {
{1, ¢ £ 8 I £ B | &
o3| I [T —
102 2 A ‘s = s
101 _:.f’_!f'_i}i_ ] o
100 _| A BE IS | 1 L
g9 [ | | |1 \ It | i
i I O I TN =
s7 1 .L.- Al oo BEENEN/INERInI .
73] I I | -'1'. L
95 ..__i__. S e CAERE R PR == B SR I[ /,. 1' e d
94 | P I il e S BN ERE
3| ] | } ; l 1 I_l._ _| wl
j?- ‘ ._[ [ E | ] ——] ._l..__'._ .'_’ L i 2 .l_J
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The f]lH-:\.‘.'i];;_;‘ table shows the presence or absence of
trypanosomes m the blood and cerebro-spinal fluid :—

Parasites in blood. Parasites in C.8.F.
Date. —
IL]J] \1[] I-I‘]'." [\. lI\F' H“'*'P]'

1903.

¥ May 2b
. 28
June 4 |
e |
22 M) |
July 1
(9 s ]
3 ra )
. 81
Aug. 13
v o] -
s I-
sept. 4 -
tH] 12 i
o 20
Oct. o
22
Nov. 5 ) |
) 19 . o i
Dec. 3 |
13
' 18 ‘
1] ]
e 5 |
1904, |
Jan. 9
n 15 |
L} 24 |
| Gacia el .
) —

.]41[111:1]‘_\‘ 29, Died at 6 p.m. Post-mortem at once.

The body was profoundly emaciated. Glands show slight
general enlargement. Pupils equal and normal. No sores.
No increagse of fluid in pericardial or pleural cavities, slight
increase in peritoneal cavity. :

Brain.—On removing the calvarium and reflecting the dura
mater the superficial vessels are seen to be congested. Slight
flattening of the convolutions, some increase of sub-arachnoid
fluid. Examination of cerebro-spinal fluid on day of death
showed no living trypanosomes. Brain removed entire for
minute investigation.

Heart.—No noteworthy change. Blood removed from i
showed no trypanosomes.

Lungs.—Both healthy.

Liver.—Healthy.

R‘;Jf"f'r’n.—uNi_ﬂ'!lillj—.;‘ Hilit'“'ul'ill‘\l'.

Kidneys.—Both normal.
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I":'e'rnurfn'. -—Rl:hll':_';l_-il j!l !II"-“'_‘lIi"I'_‘\' —HOme are t'ilall:,,',"'.'-'lc"Tl.

Remarks—Towards the end this monkey presented a most
striking clinical picture of a sleeping sickness case. The
attitude, the general tremors of the body, the swinging
temperature, were all very marked. The blood with which
this animal was injected was obtained from a case which 18,
now, in the earliest stage of sleeping sickness. The trypano-
somes were at one time very numerous in the blood ; after
being absent on several occasions they reappeared in the blood
and were scanty and somewhat altered. The lymphatic glands
were not examined intra vitam or post-mortem. Had they
been c-_‘-:.'lrni]u-q.[ 1t 18 1;:::4.%”1[(- H\'i]j_f_" ti'}'}):l!]lr:a‘-:.\!'u-'\'.-l ‘\‘.'Hil]t] have
been found.

There is no doubt this animal died from trypanosoma
infection, as there was nothing else to account for death. A
similar disappearance of the trypanosomes from the peripheral
blood was met with in the animal varieties; compare Experi-
ment 179 (mule) and Experiment 152 (Pordage’s ox).

EXPERIMENTS ON THE EFFECT OF THE INJECTION OF THESE
TRYPANOSOMES INTO D0GS.

Ag gtated in the Further Report, the native dog of Uganda
is not satisfactory as an experimental animal. The majority
die of anchylostomiasis before the experiment is finished.

The pup appears to be distinctly less susceptible than the
adult. Both of the pups became infected by piroplasma canis,
which also occurred amongst other dogs in Entebbe. It is
probably conveyed by means of a tick, This parasite was
further studied. A jackal was also inoculated with blood
containing Trypanosoma gambiense. The course of the disease
wag similar to that in the adult dog. Tts susceptibility is not
50 great as the monkey, but greater than the goat. This
oradation of susceptibility is also seen amongst men: in the
table giving the after-history of the cases in which trypano-
somes were present in the blood only a year ago, it will be
observed that some cases rapidly passed into the sleeping
sickness stage and died, others took much longer and some
appeared quite well about a year later. It is possible that some
of these are refractory.

ExpPErIMENT 144. BRINDLED PUP.

To note effect of subcutaneous injection of cerebro-spinal
fluid containing trypanosomes from a case of sleeping sickness
Into a pup.

June 23, 1903. Injected 4 c.c. cerebro-spinal fluid con-
taining trypanosomes into this pup.

September 1. Again injected 4 c.c. cercbro-gpinal fuid
from case of sleeping sickness.




.‘;|~|~1{']|1]n~]' 7. Injected 4 c.c. of f"i"l".']"3".'—“'-‘i"|-li-l] Huid from
case of sleeping sickness.

September 14. Injected 8 c.c. of cerebro-spinal fluid from
case of .aiew-pihg‘ sickness.

September 29. Blood examined and pyrosoma canis was
observed to be present,

October 1. Blood very ]Iaall'. At 4 p.um. animal It.lilh.“'!'-{ H
little nrine ; examined spectr lHl'll]II‘l'(l”"\.' showed the presence of
haemoglobin.

The temperature fell to 101° on October 1, 1903.

The f;lI]t‘\\'i1l_ﬂ; table shows the number of red cells, the
percentage of hmmoglobin and the presence or absence of
pyrosomes and trypanosomes in the blood :—

H Parasites in the blood.
),
Date. R.B.C. per
e Filay. | Malar. | Pyro. Tryp.
1903
June 30 ...
July 17
w 21
98
3y &O .,
Aug. 4 ., |
y 14,
'y .lh .
T Lo
mept. 1 .
3 8 .
l_'-J
st Mk
Oct. i el 1600000 15

October 3. Post-mortem.

The body is fairly well nourished. Superficial glands not
t']llill'_’.{'i'—t]. ”n <|};|-r|i[|_:_ﬁa‘ t]“_. llr:.fl\' Ihu;'a- |L~ 10 inl'l'l'ilm- H!l |[l]il1 i]l
the pericardial, pleural or peritoneal cavities,

Heart.—Appears to be normal.

f,hru_rf.k'.—nnill .‘451!1\\' 1|if||i]14- l'lll]i[llii_' areas.

Liver.—Somewhat enlarged and apparently fatty.

Spleen—Considerably enlarged, measures 7 inches by
2 inches.

Kidneys.—Both distinctly congested, especially the cortex
and surface.

Bladder.—Contained some reddish brown urine.

Remarks.—In this t-x|n-|'f|n+-|;|l_ ;|]1!||=1l;_{'h 1'|-]n'.'|1i'|1 ill._ii'l'linnr-'
of cerebro-spinal fluid were made, the animal remaimed com-
l:]:.‘ii:.:!}' refractory. Inthis animal the pyrosoma canis di \'I']uiu*t],
and gave rise to all the usual gigns of this disease as met with
in dogs.
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EXPERIMENT 146. Brack Pup.

June 23, 1903. Injected subcutaneously 4 c.c. of blood
from Case 64. Jordien Murjan, into this dog.

H!']Ili'l[]hl']' 21, .'E::;:lih E'IJI]II_'Lffl_'(] 9 GG, ot '||[a|u|! from Case 64,
Jordien Murjan.

September 26. Pyrosoma
Blood is very ]Nllr': and watery.

October 13. Dog is out of condition—no dark urine noted.

November 3. Has been lying about lately, during night he
passed smoky urine. This showed a h@moglobin band on
spectroscopic examination. Considerable quantity of albumen
present.

The temperature remained about normal until November 3,
1903 (the day of death), when it fell to 93-2.

The following table shows the presence or absence of
pyrosomes and trypanosomes in the blood :—

canis observed in the blood.

Parasites in the blood.

I).'i'-('. m— — R —
|
Filar. Malar, | Pyrosoma. [ryp.
i ,
1903,
Tune 30,..
July 17...
E T A e -
P14 S PR
Aug. 4... .
e |-
e ks -
Syt SPies i ' =
E‘“‘lﬂ.. b 5 san -
1 "j“'
e Lo - .
AT 3 g : + -
Oet 14 =+
i 2.. [ + [
e L. [ -+
6.. ¢
- i oo [ + [
& a | =k -
1] e | = 1 [
1 1
,, 12.. + |
= 26 & |
Nov 3 K -

November 5. Post-mortem.

The body is fairly well nourished. No enlargement of
superficial glands. No increase of fluid in pericardial, pleural or
peritoneal cavities.

Heart.—Nothing noteworthy.

Lungs.—Both show areas of embolism. Examination of
these microscopically shows many red cells infected with
pyrosomes.




Lfi‘.‘:"i'.-———nfIT]ge-'RTl.'il.

Spleen. —Distinctly enlarged, measures 10 inches by 24
inches. Microscopically shows corpuscles infected with pyro-
BOIES.

Kidneys.
strip readily.

Bladder.—Containg urine which on examination shows the
presence of blood.

Remarks—This experiment shows that the young dog is
absolutely refractory to the Trypanosoma gambiense,.although
the experiment lasted nearly 5 months. It was of interes
further, in that the pyrosoma canis 41:'\'!'1”}*{.“1 in it. This was
one of a number of animals in Uganda in whom this parasite
was discovered. Some inoculations were made to determine
the effects on different animals of this parasite,

Naked eye show nothing noteworthy. Capsule

EXPERIMENT 151. JACKAL.

To note the effects of subcutaneous injection of blood from
a man not showing signs of sleeping sickness into a jackal.

July 24, 1903. Injected subcutaneously 4 c.c. blood from
Case 31, Karala Barig.

November 2. This animal killed and almost entirely
consumed a monkey, Experiment 232, in whose blood trypano-
somes of the animal variety were abundantly present,

November 3. Blood of animal contains many trypanosomes.

The following. table shows the presence or absence of

11"\']l.‘|!1n_-'~nlt||_-.-' n ”u' blood :(—

; Parasites in the blood.

Date, [
Filaria. Malaria. Trypanosoma,
1903.
July 24
Anug ]
5 A8 .
o 2b
Sept |
5 8
)

Remarks.—This experiment shows that the effects produced
in an adult jackal by the Trypanosoma gambiense are practi-
cally the same as in the adult dog. I'he animalis only partially

HIISt‘t']':Ti]_'-]v. The invasion of the other trypanosoma 1'nl]u\\'|'alégl'
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the eating of the monkey was IHHEE.‘E]EJti'l'UI\': due to the animal
h;u‘ing ]ulnr_'-lm'wcl iteelf with the bones, and m this way
became infected with a vanety ol trypanosoma to w iich it 18
F-‘Gl'l:-lt'.'l':!'lfih]t'.

EXPERIMENT 198. CAT (FULL GROWN).

To note the effect of subcutaneous injection of blood from
a case of trypanosoma fever into a ecat,

September 23, 1903. Injected subcutaneously to-day
10 c.c. of blood from case of trypanosoma fever, Karala Bargi.

November 11, 1903. Again injected 8 c.c. of blood from
case of trypanosoma fever, Karala Barigi.

January 19, 1904. Trypanosomes appeared in the blood
to-day, 69 days after second injection.

The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood,

Date.
Filaria. Malaria, Trypanosoma,
1903
Sept. 23 :
= . .
Oct. 3 2 -
= 10 S =
i 15
it 580 i
L a7 . =
Nov., 3 3
T e -
1 1 '
Dec 1
15 = =
.29
1904, |
Jan, 12 |
i 19 - +
AT +
Feb. 2
5 9 - -
b T , = : +
o 23 | | +
Mch. 1 | | -
eias &) - -
S e | -
99 i : - -
_".Inl'i! 5] = 1
I -
e L e e :
96 =4




Parasites in the blood.
Date.
Filaria. Malaria. Trypanosoma.

.\Irl}' 3 = ar
1] 10 3
T
o 31

June 14
k]

b 28

July 12
i IR
o 2h

Ang. 2
5 18
)

S
:“,:t"]ﬂ,, 3

September 3, 1904. The animal died to-day. It had been
partially devoured by another cat. The general condition
good. Superficial glands are not enlarged. Coat is in good
order. No opacity of cornem. No ocedematous swellings.
No increase of fluid in the pericardial, pleural or peritoneal
cavities.

Heart.—Shows mnothing noteworthy. The examination
of the blood from this m'g';:'n shows no trypanosomes.

Lungs.—Both healthy.

Liver.—Rather pale, otherwise healthy.

Kidneys.—Pale, otherwise both healthy.

Lymphatie glands.—Axre not enlarged.

Remarks.—This experiment illustrates the course of the
disease in the cat. Like the dog this animal shows a very
slight susceptibility, the trypanosome tending to die out after
11{-]_]1;_'; i‘rl Hll" ll]ﬂ[}{-[ !_‘1}]' i .‘-'.l]t'}l‘f' l’im{-, T]]ih‘ animal I'n]‘“h:ﬂu!l\'
died from the effects of traumatism.

EXPERIMENT 308. (AT, YOUNG,

To note the effect of subcutaneous injection of blood from
a case of sleeping sickness into a young cat.

June 23, 1904. Injected subcutaneously 2:5 c.e. of blood
from a case of sleeping sickness. The blood contained
numerous active trypanosomes,

July 12. Injected subcutaneously 35 cc. of blood from
game case of sleeping sickness.

July 26. Trypanosomes were found in the blood for the
first time the 14th day after 2nd injection.

The following table shows the presence or absence of

trypanosomes in the blood ;—
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Parasites in the blood.
Date. e —
Malar. Filar. Tryp.
1904,
June 28 - |
July 12
5 19 =
. 26 -
Aug, 2
] =
. 18 : o
Dl v oo s 2% i
a0 [
Nept. 6
, 13
Oct. 4 '
wo

Remarks.—This experiment shows that the cat can be
infected with the trypanosoma derived from a case of sleeping
sickness. Experiment 198 shows that the cat was susceptible
also to the infection by the trypanosoma derived from the
blood of a man showing no signs of the disease.

On the P..rﬁ’m;r‘ .rf;" the injection of these 'ﬂ'wu.rm|.'\-ramr'.\‘ into
Gruinea-pigs, Donkeys, Oxen, Sheep and Goats,

EXPERIMENT 82. GUumNes PiIa,

To note the effect of subentaneons injection of cerebro-
;.;]]ina_l flmd {ef':|11';n]1ing f]‘)‘[:.‘l]lﬂr'-‘-ull'lur-: from a case of .«10:-1+{n|u;
sickness into guinea pig.

May 5, 1903. Injected 5 c.c. of cerebro-spinal fluid contain-
ing trypanosomes into this guinea pig subcutaneously.

;'-{{-jmhj.m]'wl‘ 1, 1903. Injected 2 c.c. cerebro-spinal fluid from
case of sleeping sickness subentaneously.

August 13, 1904. Injected 3 c.c. of cerebro-spinal fluid from
case of sleeping sickness. The cerebro-spinal fluid contained
many active trypanosomnies.

Trypanosomes remained absent from the blood of this
animal until after the third injection. They were first observed
in the blood on October 4 and continued present.

Remarks—In this guinea pig also frypanosomes have
appeared in the blood, thus showing that the gninea pig is not
absolutely refractory,
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EXPERIMENT 81. GUINEA PIG (FEMALE).

To note the effect of subcutaneous iEI'i!:""f'if.lll of blood
containing trypanosomes from man showing no signs of sleeping

sickness into a guinea pig.

,1'||:i_\' 1. 1903. [H_ju-ri'i_w] '_ c.c. of blood from Case 66, Jordien
Murjan, containing trypanosomes.

September 21.  Injected 9 c.c. of blood from Jordien Murjan
subcutaneously.

June 23. frljd";,‘ll'el 25 c.c. blood from case of :-]J'e'liill;:,‘
sickness. The blood contained trypanosomes.

No trypanosomes were found in the blood up to June 28,
1904,

The following table shows the presence or absence of
trypanosomes in the blood after that date .—

Parasites in the blood.

Date. _
Filar, Malar. Tryp.
July 12 ! =
s 26 [ -
Aug. 2 it
5 £ -+
[
W9 | =
Sor Ak }
e |
Sah |
aept. 6 | :
33 I')} |
S 3 f
Oect. 4 % b
o ok ) i
S 16 : i
Nowv 2 a4

Remarks.—In this case the trypanosomes appeared in the
blood after repeated injections; the blood used in the last
injection contained a very large number of trypanosomes.

ExpErRmMENT 306. GUINEA PIG.

To note the eftect of subcutaneous injection of blood
containing trypanosomes from a case of sleeping sickness into
a guinca pig.

June 23, 1904. .I.n.éi-‘.f‘h.‘l-! 2:5 c.e. of blood from a case of

sleeping sickness. The blood contained many trypanosomes.

July 12. Injected 3 c.c. of blood from a case of sleeping

sickness. The frypanosomes were numerous in the blood
mjected.
{7390) H
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No trypanosomes were found in the blood of this animal at
any time during the course of the disease.

ExPERMMENT 101. DoONEKEY.

To note the effect of subeutaneous injection of blood
containing trypanosomes from man showing no obvious signs

; ; : Ty
ot HF[-w]rl:l_‘_’_‘ slickness into donkey.

May 11, 1903. Examined blood. No ftrypanosomes No
malaria.

May 15. Injected 10 c.c. blood from Case 68, Bara Risgallah,
into this donkey. :

MFL_\' 26. .-\&f-‘liﬁ illjﬁ'l'fl.'ll 10 c.c. blood from Case 63.

May 27. To-day large swelling was noticed in the region
of the second mjection.

June 5. Abscess -atsé'lurql: several ounces of pus evacuated.

vatl’m!u-l‘ 21. Apgain i]:ji'l'['[-ll with 10 e.c. blood from case
Jordien Murjan.

Nn I.]"\'],srllrumunju:-e were |"-||'.]111 i:| Hll_‘ |!l||l.‘1[ of H'Ifﬁ :!Iti‘il]:l] at
any time during the course of the disease.

“October 13. The blood of this animal never having shown
the presence of trypanosomes even after injection of blood, it
was tested with one of the animal varieties of trypanosomes,
vide Experiment 229.

ExperiMENT 312. DONKEY.

To note the effect of subeutaneous iillil-i'nfﬂl of blood
containing trypanosomes from a case showing no signs of

sleeping sickness into a donkey.

August 6, 1904, Injected subcutaneously 7 c.c. of blood
from Casge 304, Manawa. The blood econtained numerous active
Irypanosomes,

August 18. Again injected 10 c.c. of blood.

No trypanosomes were found m the blood of this animal at

any time during the course of the disease.

EXPERIMENT 305. DONKEY.

To note the effect of subeutaneous EH_EL'I_'“-ltI of cerebro-
spinal fluid from a case of sleeping sickness into a donkey.

June 15, 1904. |i|_11,-|'['i-:| e of l.'-.']'1-|-!‘n-.\']li?l.‘l[ fluad from
a case of H]I't']lillj_'; sickness. The t'l'.l'l'|=E"13—.'-'-|Ii1'lil| Huid contained
many active try panosomes.

-!lll}' 58 I!L_;l'l'li'f]! L c.c. ol |'|‘['r-]||'---—,».'l!:;|:,-] ”Ll‘:'.] from a case
of sleeping sickness.

The l.'-]'I\']l;i]ln.Hrh!l]e*ré were never found in the ]r]un:l of this
animal at any time.

e
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EXPERIMENT 132. Ox, Smann YELLow.

June 17, 1903. Blood examined, trypanosomes absent.

June 21. Injected subentaneously 10 e.c. of cerebro- sp inal
i|1lft] t‘.H]lT.‘IiI'Ii[J“__'; !']“_\'IJ.‘L]IIJ.‘HII[II‘H from a case of sl ep i L& sickness
i?lfrr 1|'JE.‘=' OX.

August 25. Injected subcutaneously 10 c.c. of cerebro-
spinal fluid from case of sleeping sickness.

September 1. Again injected subcutaneously 10 c.c. of
r.‘t'l'L']'J]’U—.‘éiJill:ll fluid into this ox.
September 14, Injected subcutaneously 10 c.c. of cerebro-

Jrlnt] Humid from case of sleep ing sickness,

June 15, 1904. TInjected .‘-|EEJF-!]|n]lt,-?ll.&il\' { c.e. of cerebro-
‘ﬂ]i[]?ll fluid cont: l]llliTI.'_',' many trypanosomes from a case of
:-.lt Llljn” ‘wllleJL“-H

August 18. Injected subcutaneously 10 c.c. of cerebro-
spinal fluid containing many trypanosomes.

No trypanosomes were ever detected in the blood of this
animal.

EXPERIMENT 148. Ox.

July 1, 1903.  Blood examined, trypanosomes absent.

July 22. |l|]u1ui subcutaneously IH e.c. of blood from Case
64, Jordien Murjan, into this ox.

”wlnhmhm 21. Agaimn 1njected subcutaneously 5 c.c. of
blood containing active trypanosomes from Jordien Murjan.

September 23, 1904. Injected subcutaneously 7 ec.c. of
blood from Case 304, Manawa. The blood contained many
active trypanosomes.

'E‘]‘}'IJHIltJr*,HJl]i..‘H were never detected in the blood of this
animal at any time.

EXPERIMENT 8Y, SHEEP, BROWN.

To note the effect of subecutancous []I_il'{'“lll’j n!' cerebro-
spinal fluid containing trypanosomes from a case of sleeping
sickness into a sheep.

May 11, 19038. Injected 10 c.c. of cerebro-spinal fluid
contaimng trypanosomes from a case of sleeping sickness into
this sheep.

June 30. Again mjected 10 c.c. of fluid.

August 25. 10 c.c. of cerebro-spinal fluid mjected.

September 1. 10 c.c. of cerebro-spinal fluid injected.

September 14, 10 e.c. of cerebro- -]|nm| fluid injected.

June 15, 1904. Injected 2 c.c. of cerebro-spinal fluid con-
taining many trypanosomes.

July 15. Injected 4 c.c. of cerebro-spinal fluid containing
many trypanosomes.,

August 18. Injected 6 c.c. of cerebro-spinal fluid containing
many trypanosomes.

H 2
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Trypanosomes were never found in the blood of this animal.
The blood was examined weekly.

Remarks.—Although repeated injections of the fluid were
made in this case, yet the trypanosomes have never appeared in
the blood of the animal,

EXPERIMENT 149. SHEEP, SMALL BrowN AxD WHITE,

To note effect of subcutaneous injection of blood containing
trypanosomes from a man showing no obvious signs of sleeping
sickness into sheep.

June 25, 1903, Injected subcutaneously 5 c.c. blood from
Case 63, Kumsarsabba, containing active trypanosomes.

September 23. Again injected 10 c.c. blood subeutanecously
from case Karala Bariji.

Trypanosomes were never found in the blood of this animal.
The blood was examined weekly.

November 12. Sheep died this afternoon. Post-mortem.

The body was not emaciated.

Heart.—Fat about base partially absorbed. Blood very
]_J:il".

Lungs.—Nothing noteworthy.

Liver, Spleen and Kidneys.—Showed no naked eye change.

Remarks.—This animal never showed the I'a“\']num}quzmrﬁ in
his blood. It was inoculated on two occasions with blood.

ExperiMENT 90. GOAT,

To note effect of subeutaneous injection of blood containing
1!.]'}'1_1;111|J.-'<J!1Iw.-s from a man showing no signs of sleeping sickness
into a goat.

May 11, 1903. Injected subcutaneously 5 c.c. of blood from
Case 64, Jordien Murjan, containing trypanosomes, into this
goat.
~ September 23. Injected subcutaneously 10 c.c. of blood
from Case 63, Karala Bariji.

June 23, 1904. This animal having never shown trypano-
somes in the blood, 5 c.c. of blood from a sleeping sickness case
was injected subcutaneously. {

July 15. Trypanosomes have not appeared in the blood,
4 c.c. of cerebro-spinal fluid from a case of sleeping sickness
was injected. 3

August 18. Again injected 6 c.c. of cerebro-spinal fluid
containing many active trypanosomes from a case of sleeping
sickness.

August 31, Trypanosomes appeared in the blood to-day,
thirteenth day after last inoculation.

Trypanosomes were once found in the blood of this animal.

Remarks.—This animal has shown trypanosomes in the
blood. It would appear, therefore, that the goat is to a very
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slight extent susceptible to infection by Trypanosoma
gambiense.

EXPERIMENT 513. (GOAT.

To note the effect of subecutaneous injection of blood
containing trypanosomes from a case showing no signs of
sleeping sickness into a goat,

August 6, 1904. Injected 5 c.c. of blood from Case 304,
Manawa. The blood contained numerous active trypanosomes.

T'rypanosomes were never found in the blood of this
animal.

EXPERIMENT 152. MR, PorpAgE’s OX.

June 3,1903. Found trypanosomes in blood. Injected dog,
Experiment 128.

August 13. We received this ox from M. Pordage. It is
merely a hide-bound skeleton.

a-'\llgllrsf'- 16. No ‘['l‘}']'l:lllt"lsr'r'lll{_‘.h' found in ﬁ]r;u.*-:_1 but in numbers
after centrifuging. Again injected blood into dog, Experiment
128.

September 5. Animal is getting gradually thinner. The
superficial lymphatic glands are greatly enlarged. About 30 c.c.
of blood drawn off and examined after centrifuging, butno
trypanosomes were found.

September 28. Animal was unable to walk. The
temperature fell to 94:6. He died at 11.30 a.m.

The following chart represents the course of the fever
for about one month before death.
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The following table shows the presence or absence of
trypanosomes in the blood :—
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Parasites in the blood.

Date.
Pilar, Malar. Tryp.

1903. |

1

June 3 |
Aug, 16
19
"{l"l" 5]
16
95

."'*".-]H':‘::l]u--l‘ 28. Died at 11.30 a.m. Post-mortem.

The body is profoundly emaciated. The superficial glands
wWere ;;.'l.']ll']'.‘l”l\' l_'h].‘ll';_"'l'ti and on seetion distinet Ly I'I%[Jl;:l’,‘-'«li‘.l!_ A
little jelly-like material present in subcutaneous tissune. Left
cornea showed some opacity, none of right.

On opening the body, a little clear fluid escaped from the
pericardial cavity—no increase of -fluid in pleural or peritoneal
n.';n'llt'.iq-h'.

Heart.—Pale, shows yellow jelly-like material round base.
Two small petechia seen under endocardium of left ventricle,

Lungs.—DBoth ill'rl[f']tl\',

Liver.—Contained two flukes, otherwise ]la_uiHh_\'.

-**};Ji'r-r’u. -Somewhat e'll]:u'g‘e_'ll.

f’\'fff.e.'a*l-'-f.v. -]’:l.]l_'. otherwise m:ﬂling nn]e‘.\\'fi|'1|i}-'.

(Hlands.—Retroperitoneal and mesenteric were enlarged.

Remarks.—This  variety of trypanosoma more closely
approaches the Trypanosoma gambiense than the other animal
varieties which we have investigated in Uganda. Dogs are
very susceptible to the other animal varieties, but proved
refractory when inoculated with this variety.

10. Further Observations on the Distribution ”;" (+lossina le,i.r”'lllfj;,!fi.;,'{_

Since the last report, furtl er observations have been made
on the distribution of the fly and sleeping sickness. The results
of these additional observations have been added to the maps
of the distribution given in the Further Report, which have
i]l"‘.‘]l. i-.\li"l_-n'u]nl] EI; f:l't!e_']‘ to l'[llll]'{!.l'l,‘ IiL{.-III. ”’\ pceurrence round
Lake Albert is interesting and important. In the light of this
clim'll'x'--[‘_\'. acdditiona

sleeping sickness coming from this district. The following are
the chief points in the case :—

The patient was a Swahili sailor, named Sururu Bin Mze,
who was employed on the Government boat running between
Butiaba and Wadelai. Two years ago he came from Mombasa,
and passed through Entebbe, remaining there for a day only,
and then proceeded direct to Lake Albert. He remained ai his
work for two years; being then time-expired, he was discharged.
On the journey to Entebbe he became ill, and when admitted

significance was given to a case of
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into hospital here on August 17, 1904, he had undoubted signs
of sleeping sickness, with many trypanosomes in the glands
and ce |-~+\||:---|+|Jl W fuid.

The que stion arises, did this man acquire the disease locally
or was it an imported case? In any case, an 11:;!1\11111.!1
harbouring so many t1 |wu~~-1ma s could reads ]\ have infected
flics in the belt in which he was \-n1|\mH. and so spread the
disease. Further information on this ]u>-L1 18 hnlllv obtained.®

Dr. C. A. Wiggins made a journey from Mumia’s to Shirati
and ascertained the distribution of the fly and sleeping
sickness there. In his Report to the P.M.O. East Africa and
Uganda Protectorates, dated 30th March, 1904, he mentions &
point of considerable mterest. He states, *1 }:ih hed my tent
near Omorie’s, close by the river, which runs into Homa Bay,
and here I found no tsetse and no sleeping sickness, which
surprised me, as I knew sleeping sickness was present on the
Lake shore. The counwry herve 18 open p]uflh more or less cut
off from the Lake by a chain of small circular hills. Afterwards,
when interviewing the chief, he told me that he had had sleeping
ah'k]u-ﬁs iJ; hiH \ﬂ]h|;ﬂ-H rlrﬂEW)' ”]rwr years H;Q:~|1H1 lhtﬂtf Was
none now, as he had forbidden his people to go to the Lake for
fish, or to mix with the Wagemi near the Bay. When I told
him that sleeping sickness was caused by the bite of the tsetse,
he and all his men readily believed it.”

Dr. Wiggins' general conclugions as a vesult of his
observations on the journey are, * (1)—That where there are
trees or bushes near the water the flies are found, and sleeping
sickness oceurs in these places. Conversely, where there are no
trees there are no flies and no sleeping sickness ; papyrus does
not shelter them : also, th: ut there 18 Jt--p ne sickness inland
among those tribes who g e lake for fish at any point where
tsetses are at the l;ii]{lfﬁ]!t‘Tii. ( 2'} _T'hat Hli‘l!)il]}: sickness Hillx'nql
from Uganda and Usoga pastward and southward. (3)—That
there is no sleeping sickness east of a line drawn from the
Maragoli hills down the Maragoli stream to the bay, and then
across the bay (Kavirondo) to Homa, the three or four cases east

of this j yrobab ly imported. This line is also the eastern limit of

the h;tiJauIn)u fﬂ'1}l‘tHL[~|f|V with 1hl-v\i1}rlulltﬂ 1\ﬂ=n\t
i.e., Port Florence® District. (4)—That the only river which
carries the fly inland 1s the Kuja river, which is the only one
that has trees at its mouth and thick vegetation along its
u:nlrﬁu.* -

The latest information shows that sleeping sickness is
occurring on the shores of the Albert Edward Lake.

* Vide Report 12 (p. 273).
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11. The [Tsetse Flies ((Glossina lmr."],rarrz"r'n:_]l wihich ;"h.:.'r',;-,l-e-i".g'[_uf,\-f:f _,f'rra'
on a case of Sleeping Sickness or were freshly cauwght, can
prodice in the Monkey an exactly similar disease to that
Ilu,-.-nf'a.fr'rrr’. by inoculation of fuid containing Trypanosoma

(e 'r!ff'.'.r.i:fh

Since the publication of the last Report the after-history of
several of the monkeys in whom the mfection was produced,
either by freshly caught flies at Entebbe, or flies which had
previously fed on sleeping sickness cases, has been studied.

The result of these investigations shows that the disease,
whether induced by the injection of fluid containing the
'[rypanosoma gambiense, by the bite of the fresh fly or
previously infected ones, 1s, in the monkey, identical 1 all
respects. These facts strongly support the contention that the
fresh fly trypanosoma is the Trypanosoma gambiense.

A point of interest and importance in this connection is that
gince the hut tax labourers (one in every two or three of whoin
had the Trypanosoma gambiense in his blood) have left the fly
belt at Entebbe, it has taken a very much larger number of
flies to infect the monkey than it did when they were present.
It is. therefore, fair to assume that the chief source at Entebbe,
from which the wild “fly obtained its supply of trypanosomes,
was the body of men brought in from the various districts for

the purpose of hut-tax labour.

ExPERIMENT 97. MONKEY (Cercopithecus sp.).

To observe the course of the disease after infection by
feeding flies on this monkey eight hours after feeding on a
sleeping sickness case.

July 1, 1903. Trypanosomes are noted as being in the
blood tor the first time.

December 18.  Animalis beginning to get out of condition.

January 3rd, 1904. Animal has now agsumed the character-
istic attitude. He is very weak and ill.

January 13. This afternoon he collapsed on the oround,
and had convulsive movements of limbs. 4

The following chart shows the temperature curve :—

304, ;
56 78910111213
B D CRam oY | =T

DECEMBER.
91011 121314 1516 17 18192021 2223242526 2728 29303
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The following table shows the presence or abgence of
trypanosomes in t]u blood and cerebro-spinal fluid.

Parasites in blood. || Parasites in C.S.F.
Date. -
Filaria. | Malaria. | Tryp. | Tryp. Strept.
|
1903.
b July 2 }
1 Aug. 3 i
A
mept. 12 +
i 25 = E
Oct, 8 +
1 'LI[... ![" '.l'
‘, 13 i
SRt 1 b
1904,
Jan 3 — :

. 9

: 13 o +

January 13. Animal died suddenly at 5 p.m. Post-mortem
at once. The body is rather emaciated. = Pupils equal and
normal. Slight general enlargement of superficial lymphatic
glands.

Brain.—On removing the calvarium and reflecting the dura
mater some congestion ,of the superficial vessels is seen. No
distinet flattening of convolutions. Cerebro-spinal fluid ex-
amined under the microscope, no active frypanosomes seen.
Brain removed entire for minute examination. Some increase
of fluid in pL-.ri:-a'm.H:tl and peritoneal cavities, no increase of
pleura ] Auid.

Heart.—Nothing noteworthy. Blood from this organ ex-
amined on day of l..(l1]1 showed the presence of trypanosomes.

Lungs.—Both healthy.

I Hr’;.--—\ﬂ”l'l]l“ ]It!l"’\.\nl”l\'

t“,HE'IFF" 7h.—Sh U]I”\ 1]|L1t'“‘t d.

K lr"u{’m —1)-:11] lJL‘.dH]l\

=

Gilands.—In mesenter ¥y and along great vessels are enlarged.

Remarks—"This experiment is of importance as affording
proof that the trypanosoma introduced by the bite of flies whic ]1
had previously fod on a case of 'wiw'p]rw- sickness, is capable of
inducing in the illulh]l\ monkey exactly the same phenomena
as those produced by the injection of [{1L_.1I1::-—.~—IJ]IL3] fluid or
blood from a thqml_;; gickness case. The trypanosomes could
not be detected in the peripheral circulation on several occasions.
They were, however, present on the day of death.

There was no other cause to account for the animal's death
.1[:.111 from the trypanosoma infection. The naked eye changes
; in the brain were slight. '
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ExPERIMENT 228. MongEY ( Cercopithecus sp.).

To note [|N‘ effect of the irypanosoma carried ‘l‘\' the tsetse
flies freshly canght in the vicimty of Entebbe on a monkey.

October 12, 1903. Blood examined. No trypanosomes.
Malara present.

o s S ! Fed 49 flies freshly canght.
- 14, 49
: 19, w2k -
6] e y $
= L7, . -l
18, 15 by
; B PR S () .
} 20, L -
: 21, e 35
A0 10 i
; 23, o S ) ol
- 24 . v DL o
25, 5 & hi
: 26,0 . : () :
! S ' 32 ..
'_jt_, s ¥ I“ .
i YAl P sl P8 &
Blood examined. Trypanosomes absent. Malana present.
October 30, 1903. Fed 52 flies.
ST eod o
November 1, ., it L e g
D s Sl
i B it D
. 4. ,, st
- it sieialing
Blood examined. Trypanosomes absent. Malaria present.
November 6, 1903. Fed 20 flies.
i et ey i e
o B i eS| A
= G RS
v 10T SO0
) e el Bl o
5 (Bl e 2
-

Blood examined. Trypanosomes absent. Malaria present.
November 13. 1903. FHed 14 flies.

. 18- | o ee s O g
o |15 S e cb e B o
1} ]_l"r__, 33 3] U "
g ] M 2B
1854 as i
= 1 e -

b1l
Blood examined. Trypanosomes absent. Malaria present.
November 20, 1903. Fed 20 flies.
B A i O,
29 .‘}U 53 ¥
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November 23, 1903. Fed 0 flies.

£ 24- 1] 1 ‘-;'.U ”
5 i T acad 17 KL
y 20, 5 e B0y,

H]{]ml |-._\.'|.nlim,-.|l_ 'l‘l'l\-']}ilII11.‘-':1!fl{'h" J,ru'r‘*.w’u.". M:l]::l.l‘{.'l. l:!'t_'tjim[\..

June 18, 1904. Animal has been distinctly out of condition,
and lately has been crouched up. Lumbar puncture at 12.15
p-m.; 2 c.c. cerebro-spinal fluid obtained : this was centrifuged
and active trypanosomes obtained.

The temperature from December, 1903, till March, 1904,

= 5 ; 2
: showed a slight evening rise. From April, 1904, the tem-
perature fell below normal, the morning temperature going as
low as 96°.
The following table shows the presence or absence of trypa-
, = I ¥l
nosomes in the blood :—
: Parasites in the blood.
|
]L‘”'l'.
Filaria. Malaria. Trypanosoma.
1903.
Nov. 26 - e
Dec. 3 ol + D
3 7 + ST
" 10 - +
7 L7 + 4
(Y U e +
1904.
Jan. 1 - +
* R ST 3 +
3 14 1n +
Dk s + -
3 29 -+ 1
Feb. 4 - -+
M ]"‘ raw e . -
i 18 +
5 25 a8
Marech 5 + ]
o 11 - {-
‘e 18 + |
o 24 van| 4 4
April 7 | t- -
g i 14 + +
i 22 + B
" 29 + +
May 6 + +
2 12 | - 4
= 20 + e
2% 27 =+ ar
June 3 4 3
7% 9 + A
- 16 + +

June 19. Animal has been lying on the ground to-day in a
: moribund condition. Killed by chloroform.
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The body is markedly emaciated. Sk 1s rough and coat
is staring. No sores. The superficial lymphatic glands in both
femoral regions and axillee are enlarged. The pupils are equal
and normal. There is no increase of fluid in the pericardial,
pleural or peritoneal cavities.

Heart.—Nothing noteworthy. The blood of this organ
contains no active trypanosomes. Stained specimens show the
presence of trypanosomes.

Lungs.—Both healthy.

Liver.—Rather mottled appearance.

Spleen.—Enlarged and congested.

Kidneys.—Both rather pale, otherwise healthy.

Brain and Spinal Cord—Show no noteworthy naked eye
change. Both preserved for minute investigation.

Glands.—Abdominal, are slightly enlarged.

Remarks—Thisexperimentillustratesthe course of the disease
produced by the trypanosomes carried by the tsetse flies ( G'lossina
palpalis) freshly caught in the vicinity of Entebbe. It closely
resembles the experiments in which Trypanosoma gambiense
was injected into the monkey. In both the course of the disease
was a prolonged one; the animal in this experiment also showed
definite signs for some time before death. At times it presented
the same characteristic features met with in the sleeping sickness
monkeys. The temperature curve was also very similar. This
experiment supports the view that the trypanosoma carried by
the freshly caught tsetse flies in Uganda 18 identical with the
Trypanosoma gambiense.

EXPERIMENT 301. MONEKEY (Cercopithecus sp.).
Feeding freshly caught tsetse flies on a healthy monkey.

Blood examination. Trypanosomes absent. Malaria absent.
June 10, 1904. Fed 30 flies.

g SR w22
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Blood examination. Trypanosomes absent. Malaria absent.
June 25, 1904, Ied 12 flies.
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July
Blood examination.
July

Blood examination.

July

L]

as

Blood examination.

July

59

Blood examination.

Aungust

Blood examination.

August
s

1]

Blood examination.

August

a9

Blood examination.

August
-} ]
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1, 1904.

=)

e %3

Trypanosomes absent.

Fed 14 flies.

n

99

L1

4,1904. TFed 23 flies.

i -
B
P
v o
L)

i
[3aal
T
PGS
150

2y

T

20
19
24
21
25
21
23
20)
26
29

L

3

53

1

.y

s

Malaria absent.

Trypanosomes absent. Malaria absent.
Fed 32 flies.

18, 1904.
1B3%

20,
P b
22, s

Trypanosomes absent.

24, 1904,

99

TS
DG,
i
g
B0

mnm -
I'rypanosomes absent.

2. 1904,

"

94

37
o

(1]

4

Fed 20 flies.

an

1]

ye

as

L]

28
14
18
26
41
a0

Fed 37 flies.

o a0
abs e S
h o o 24

3, 1904.
O
1)
1 bl
PR

Trypanosomes abse

13, 1904,
L s
165 5
17, L1}
s B
14,

43

Trypanosomes absent.
i 07 %
37 flies.

20, 1904,
n.'}i:‘]

ga
24005

2

as

ny

l‘l'\'l ANOSOMes a | MSE

Fed 31 flies.

32
15
(2]

12

-

b e

a8

mt.

19
L

L1 ]

Fed 27 flies,

1

LT

1

13

L}

Fed

20
14
6]
22

16

27
24
28

1]

.

1]

an

uy

i

s

nt.

Malaria absent.

Malaria

Malaria

Malaria

Malaria

absent.

absent.

absent.

absent.

|
|

i
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August 25, 1904, Fed 26 flies.

e 2hh. O e

Blood examination. Trypanosomes absent. Malaria absent.

August 27, 1904. Fed 21 flies.
2 DR = cal)
tap SRDE TR e
B0y L
- al, 14
.“-i-lile']u]lvl' 1, o ] ) -
7 Dt 201 %y ' b s
Blood examination. Trypanosomes absent. Malaria absent. }
September 8, 1904. Fed 27 flies.
o e d il
= H Yyt 5 Sl AT
- 15 bl L h0 al
: Jig e Sk | _
5 1 e e s 1B el s {
4 | aT > i
Blood examination. Trypanosomes absent. Malaria absent. '
| |

Ht‘]ri C_'!Il]u'!' “;.. 1'—““ l"(,'II 24 “!L‘\

re ST e i

s I At Lcaed {
S il et [ 2
Dby Sectl EEG Ot

. L 3 8

A 29 o e ]

Blood examination. Trypanosomes absent. Malaria absent.
September 24, 1904. Fed 24 thes.
| |1‘)

e —————————

vy 15 Ny )& ™
il ) R e (12 i
il a0
i3 99 = bae Sl [
; 20, 7, s V| ‘
Blood examination. Trypanosomes absent. Malaria absent.
October 1.1904. Fed 12 flies.
o= R o Tl o
Animal died. Blood examination. Trypanosomes absent.
Malaria absent.
Remanrks.- —rl‘]lih =_'-Klie-]'ill|i'1=[ '|‘~| of :'I_FIIHil{l"J'HI_Il" ill1'i‘|‘l--i'|_ a ‘.:5
total of 2.299 flies fed on this monkey yet trypanosomes did

not appear in the bload. This indicates that the removal of
hut tax labourers from the fly-belt at Entebbe has materially
reduced the number of infected flies. Last year when a large
number of hut tax labourers were in the belt, about 185 flies
were fed on a monkey and produced trypanosomes i the
h[t;:]r'l.

The anmimal became very angemic and debilitated from the
loss of blood occasioned daily by the bites and this no doubt
caused its death.
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12.  Awre other varieties of trypanosomes found in Uganda ?

In addition to the Trypanosoma gambiense, trypanosomes
from wvarious sources have been studied. In the last Report, it
was shown that oxen in Entebbe belonging to the P.W.D.
and sent for examination by Mr. Pordage, had trypanogomes in
their blood. In thie blood of government cattle at Jinja,
l'm-gu_ which were n]_\‘ing' at the rate of five or six a tl.‘lj\', a

trypanosome was constantly found. In the blood of a dog
kindly sent by Mr. R. J. Stordy, P.V.0. Uganda and East
Africa Protectorates, trypanosomes were present. This animal

had accompanied the Abyssinian Boundary Commission.
I,.‘I.\'H\'_ i|| E'.]t\- !JIIIHfl Ilfl a 1]|11|r- UI' {!Hr. f“"'-'linl'l',.-i at T':rlif.--l}]li_', il
fl'l\'}i:t.llll.‘-:tllni' was found. The trypanosomes derived from
these four sources have been studied side by side here.

18. The J".l'r-ﬂ-h'l"f!.f'u.’_.f and distribution of these tr ypanosomes in f'l.fl,rru“fu

and Hast Africa.

A. The oxen of Mr. Pordage, as stated in the last Report,
came to Entebbe from British East Africa about the end of
1900. They kept well until they were sent to graze in the
forest near the Lake, in which GYossina palpalis is found. Since
then they have been sick, and Mr. Pordage is of opinion that
their illness was contracted whilst grazing there,

B. The cattle which became sick and died at Jinja Usoga,
and in whose blood a trypanosome was found by us in Aungust,
1903, came from the Bulkedi country m May, 1903, They had
been in Wamia District to the south-west of Mount Elgon. The
route ]l_\' which IJi"-_\' were marched to Jin_i.—l IIHN‘L{;H was vid
[gagas, Kibuye, Baleale and Kitindis. They halted at each of
these places, and at all of them a species of tsetse fly is found.*
To determine whether a trypanosoma occurs in the animals
stationed at any of these places, the blood of animals was
examined at Kibuye. Mr. Grant kindly made slides from a
number of animals in December, 1903. Of ten slides from
different domestic animals. trypanosomes were found in two.
one 1n a slide from a donkey, and one from a cow. We were
thus able to demonstrate that the necessary factors for the
infection of the cattle were present at the halting places.

C. A number of animals which accompanied the Abyssinian
Boundary Commission became sick and died, and an examina-
tion of one of the sick animals showed that trypanosomes were
present in the blood. The animals affected were eleven Boran
and Abyssinian ponies, as well as several camels and five
}':EJ;;'“H]I {]f?f:}':. '[‘|]l'-“il-'- FI]J 1“4}!]. :\';.1“- nll H]w _-H._\',»:,x;jﬂi;lh
donkeys or mules were affected. The English dog examined
on August 26th, 1903, was half Airedale and half bull terrier,
The animals marched from the boundary to Lake Rudolph, and
thence vid Baringo to Nakuru. Two ponies died at Nakuru.
The journey from Baringo to Nakuru only occupies four days,

¥ Glossina pallidipes, see map by Mr. E. E. Austen, Report No, 13.
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so that, probably, the infection ocemrred further north. Austen
in his Monograph, p. 326, records that Glossina fusea has been
found on the north-east shores of Lake Rudolph. Vide Map of
Distribution of Tsetse Flies in Africa (p. 282). '

D. A mule used by Colonel Sadler was found i September,
1903, to have trypanosomes in his blood. This animal had
been about five years in Africa, firstly, in the East Africa
Protectorate, and for the last eighteen months in Uganda.

14. Can any difference be made out microscopically between these
varietics of trypanosomes m'r,-r.r';-r-fug amonast the domestic
antmals in Uganda ?

As the same species of trypanosoma varies in size,
shape, ete, in the blood of different experimental animals,
too much importance cannot be attached to the morphological
characters as affording a means of establishing the 1dentity of
different trypanosomes. Speaking generally, it may be safely
stated that the trypanosomes found in the blood and cerebro-
spinal fluid of cases of sleeping sickness, and in the blood of
men showing no signs of sleeping sickness, are always smaller
than those of the Jinja cattle, Abyssinian or Entebbe mule
disease. The variety met with m the mule showed an
unusually large number of short “tadpole” forms. This was
especially well seen when the blood containing this variety
was injected into a guinea pig (see p. 1504). The variety met
with in the Jinja cattle was, as a rule, larger than the others. It
is, however, on morphological grounds only, impossible to arrive
at a final conclusion as to the identity or otherwise of the
various “strains”” brought under our notice. Accordingly, in
addition to this means of distinction, their differentiation was
approached by a study of their reactions in a series of animals.
These reactions were contrasted and compared. Further, the
injection of animals proved to be immune to one species with
the blood containing another strain of trypanosoma, was used
as a means of arriving at a conclusion on the question of the
identity or not of the various species. In the drawing of the
specimens the morphological characters of the trypanosomes
are shown.

_]_.'3. ;.I.i‘r? .rfpr'.a'.r' [‘,r‘.r,fJJ}r'.r}}'m.‘m}.rJ.r-x J..-rrf.-"r[:_.r_,h-ju'r‘ to rri.r.u'mmrx, rm[i Can L'{?J_{,f
difference be made out between them by animal experiment ?

In the case of the trypanosoma found in Mr. Pordage’s ox,
it produced a very chronic malady in the animals under
observation, the animals became {!}Lf]'f*llll'll‘.‘ emaciated with
abnormal temperature. They became gradually weaker and
finally died.

The trypanosoma obtained from the Jinja cattle produced
few symptoms. There was a general enlargement of the
lymphatic glands. As a rule the animals died in fairly good
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condition. ~ On post-mortem examination the cervical and
supra-clavicular lymphatic glands were enlarged and congested.
The heart showed yellow jelly-like material at the base, and
often petechiss on its external and internal smrfaces. The spleen
was slightly enlarged. The native name of the disease is
Sutoko, and has been considered an internal form of Mukebi.
The trypanosoma was first found in the herd of cattle in
August, 1903. The cattle at the station at Jinja were infected
fo the extent of 24 per cent. of their number. At Kitindi's,
near Jinja, 20 per cent. were infected. Mr. A. (. Boyle,
Sub-Commissioner of Usoga, reports * that since March, 1904,
the cattle have ceased to die amongst the herd.” The herd
has been kept at Kitindi’s, at which place the Glossina
palpalis 18 found. These cattle were again examined in
September, 1904. The result of the examination showed that
50 per cent. of these cattle had the trypanosoma in their blood.
T'his examination was made to determine whether the cattle
were fit to sell or not. The results show the necessity for such
examinations before arriving at a definite opinion on the
subject. It is further of interest, as showing that the
symptoms of the disease amongst these cattle had undergone
considerable modification during the year. In August, 1903,
the disease ran a very acute course, the animals dymg before
any marked signs had developed, whilst in September, 1904,
although a larger number of cattle were affected, yet none of
them were dying. This fact could be explained in two ways
(1), that the parasite had become attenuated, or (2), the animals
had become more immune, or it might be a combination of
both factors.

The trypanosoma obtained from the animals which became
affected on the Abyssinian boundary caused the death of some
eleven Boran and Abyssinian ponies, as well as camels and five
English dogs. The Abyssinian donkeys and mules did not
suffer. One native (Abyssinian) dog, which was the companion
of the English dogs, and had accompanied them on the
expedition, remained quite healthy. This animal was, however,
susceptible to infection, as was proved by injecting it with
blood containing this variety of trypanosoma.

The mule at Entebbe in whose blood a trypanosoma was
found, when brought to the laboratory in September, 1903, had
slight fever and swelling of the lymphatic glands. A few
days later it was hrmi;_-"hr in a moribund condition. No
trypanosomes could be found in the peripheral blood micro-
scopically, but injection of susceptible animals proved the
presence of the parasites in the blood.

[n the following account of the inoculation of the various
experimental animals with the blood of animals suffering from
the Jinja cattle disease, Abyssinian fly disease, and the mule
disease, the observations are given in full, as this is the first
time these diseases have been studied, and it 18, therefore, of
importance that all the experiments on which conclusions as to
the nature of the diseases are based should be given in detail.

(7390) 1
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[n the case of the trypanosoma obtained from Mr. Pordage’s
ox, it was found impossible to infect either a monkey or a dog
with this ¢ strain.”

The animals used for inoculation were monlkeys, dog-faced
baboons, dogs, guinea-pigs, rabbits, donkeys, oxen, sheep, and

goa 8.

A.— Ezperiments on the effect on monkeys of the injection of blood
.'u.-.'fru'm'mj ErYPanosomes from antmals «“Jfa’_f’r"'-!r-'f'! from * the .,?.f'.-f_;'r.f
cattle disease.”

EXPERIMENT 154. MoNKEY ( Cercopithecus sp.).

TH note I'EL[_'. 'I'”‘L_‘l'l'- of ]’|[I:|1_‘l.'1il3!| of ]rl{_mﬂ from ox HIL!'i't'!'i]lH‘
from © the Jinja cattle disease ™ into a monkey.

August 17, 1903. [njected subcutaneously 3 c.c. blood
containing trypanosomes.

August 27. On examination of the blood trypanosomes
were found to be present for the first time; ten days after
inoculation.

September 2. Animal is much quieter than usual.

The following chart represents the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date.
1903, |
Filaria, Malaria. Trypanosoma.

.\'.l_i._‘. 17 -1
5 20 2
S : -
\‘it"lll. 4 { i
n G -t
b ' . [ - +
i iRs) 5 i
22 . -
25 | I +
it : 2
Oet 2 , | +
3 8 + | -+
12 | S
SR R 2 ; 3
. 25 ; +
Now ! 4
o b +

November 15. Animal died at 1.30 p.m. Post-mortem.

The body is emaciated—no enlarged glands or opacity of
cornea. There is no increase of fluid in pericardial, pleural or
!J!'l“i["ﬂ]lt'.‘.‘l] cavities.

Heart.—Marked petechise on surface—jelly-like substance
round base, distinet petechize under endocardinm of both
ventricles.

Lungs—Both show several small areas of embolism.

Liver.—Nothing noteworthy.

Spleen.—Distinetly enlarged—firm on section.

Kidneys—Left shows several areas of hmmorrhage on
surfice and several infarcts on section. Right in similar
condition. Glands not enlarged. :

EXPERIMENT 263. MONKEY (Cercopithecus sp.).

To note the effect of subeutaneous injection of blood from
an animal suffering from the “Jinja cattle disease” 1nto a
monkey.

December 1, 1903. Injected 5 c.c. of blood confaining
trypanosomes from the heart of Monkey 241 obtained post-
mortem.

December 9. Trypanosomes appeared in the blood to-day,
9 days after injection.

The following chart shows the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date. = —— =
filaria, Malaria. T'ry panosoma.
1903.
Dee, 3
J + -
yrmLil, + s
vy 24 =3 -+
TR | 1=
1904,
Jan. 7 i
w15 +
5 5 ..i.
Feb. | = =
. 11 -+ 1
|-L" ~pr I
Y += .
Mar. 4 -
7 ]‘1 | -+ | -}
w24 | + | b
Tt Bt (P e e R e : - ‘ +
e ; | - ’ + +
9 —')2 1 s | =
i 29 | + | -
May 6 + | =t

May 7. Animal was found dead to-day. He had been
partially devoured by a jackal in the night, and many of the
{}'E':._';c"l..]l.": were 1'!_']]1“\‘(‘3!]-

The superficial glands are generally enlarged.

Heart.—No jelly-like substance round base

Remarks—The long duration of this experiment 1s of
interest and a comparison with Experiment 154 suggests that
the longer and more chronic course of the disease in this
monkey was, probably, due to alteration of the parasite by
passage. About a month before its death only amcebic forms
of the parasite were seen in the blood and these were very
scanty. Afterwards the trypanosomes increased very rapidly,
and swarmed in the blood before death to the extent of
38,000 trypanosomes per c.mm.

EXPERIMENT 292. WHITE-NOSED MONEKEY.

May 12, 1904. Injected 3 c.c. of blood from Monkey 204
(Jinja).

May 81. Injected 1 c.c. blood from dog, Experiment 280.

June 9, Trypanosomes appeared in the blood to-day, 9th
day after last inoculation.

The follo wing chart shows the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date, s == =
Il Mal. - Tryp.
1904,

May 10
oy : -

June 2 | - -
2 o | — -+
A - +
syl ek - -

July 2 = e
o I‘J 2 o
5 a0

Aug. b | -+
) ' +
y 19 " = }

June 19. Animal died at 4 pm. Post-mortem at once.

The animal is not much emaciated, The coat is out of
condition. The superficial glands ave generally enlarged.

Heart—Shows nothing noteworthy. The blood from this
organ contains many active trypanosomes and a considerable
number of short forms.

Lungs.—Nothing noteworthy.

Liver.—Appears healthy.

Spleen.—Is enlarged and congested—a smear from the pulp
shows a number of trypanosomes in various stages of
disintegration.
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Kidneys.—Show :mﬂmw noteworthy.

L ?mf,r.-’mh- glands. hdomen are enlarged.

Remarks.—This experiment demonstrates the course of this
disease in th‘.lh rariety of monkey.

EXPERIMENT 204. MONKEY (Cercopithecus sp.).

To observe the effect of the infection produced by flies
which fed on this animal after having fed 24 hours pwnunul\
on an animal infected with the trypanosoma of  Jinja cattle
digease.”

January 28, 1904, The trypanosomes appeared in the

blood to- 1L1\ for the first time since the feeding commenced.

May 11. Anim: 1] has become very thin dud out of condition.
The coat is staring.

The temperature showed a distinct rise in the evening.
Shortly before death it became irregular, swinging between
106° and 97°. i

The following table shows the presence or absence of
trypanosomes in the blood :(—

Parasites in the blood.

Date. ' e : ——
[
Filaria, [ Malaria. Trypanosoma.
1904,
Feb. 4 s !
r | + f
18 .
) - -
_\1.1! | =
11 - }
& 18 4 +
24 } -+
.\Iml i + o
, 14 + E
a9 =
o 28
. 20 - -
May 6 - -
P

May 13, 1904. Animal died. Post-mortem.

The hmh is much emaciated. The lymphatic glands in
groin, axillee and neck are enlarged. Slight increase of fluid
in pericardial cavify—mno increase of fluid in pleural or
peritoneal cavities.

Heart—Shows nothing noteworthy.

T?m:r.s.—l oth healthy

Liver. hing note wurrh\'

Sp!eem.—-—_lmltu;_;,{-.:l-—hlm on section.




Kidneys—Both healthy.

Intestines—Large contains some worms, probably tricho-
cephalus.

Great omentum.—*A number of bodies present which look
like “ maggots,” they are covered by a layer of peritoneum and
show contractile movements. There were also smaller
structures studded throughout the membrane looking like
granulation tissue, especially towards the left side near ':'-'.]ﬁh,!L‘n
and left k’itl]]&!.\'s_

The mesentery was also seen to contain similar bodies.

The specimens were preserved for future study.

Remarks.—This experiment clearly showed that the Glossina
palpalis 18 capable of transmitting the trypanosoma of the
* Jinja cattle disease ” after 24 liours. The disease induced by
the bite of the fly ran a course which was somewhat more
prolonged than m the case of inoculation of blood from
diseased cattle into monkeys. This suggests that by passage
through monkeys of this species the virulence of this

trypanosome has been attenuated.

EXPERIMENT 241. MONKEY (Cercopithecus sp.).

To note the effect of subcutaneous injection of blood from
an animal suffering from the “Jinja cattle disease” into a
monkey.

November 9,1903. Injected 10 c.c. of blood subcutaneously
from Dog 234, ;

November 12. Trypanosomes are present in the blood
to-day, 8 days after injection. A filaria was also gseen 1n the
blood. It had no sheath; the tail was pointed. Its length
was about equal to the Filaria perstans. i
The following chart shows the course of the disease :—
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* M. Jeffrey Bell, uf the British Museum, on Sth A ngust, 1904, writes
“that the parasites are immature examples of Pentastomum, several species
of which have been found in the peritoneum of monkeys. They would
have become mature in the air passages of any carnivora or snake that
had eaten the wonkey.” :
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The following table shows the presence or absence of filaria
and trypanosomes in the blood :—

| Parasites in the blood.

Date.
1903. : | R et 7
Filaria, Malaria. | Trypanosoma.
: I

Nov. b = + 3
o ‘ + + +
i i e K g + ite +
w19 +
SO R T T R ] , +
. 30 st ds . +

December 1, 1903. Animal died. Post-mortem.

No noteworthy external appearance. No increase of flmd
in the pericardial, pleural or peritoneal cavities.

Heart.—Shows nothing noteworthy.

Lungs—Both were distinetly cedematous and showed
patchy areas of congestion.

Liver—Was distinctly fatty.

Spleen.—Was gomewhat enlarged and showed small areas
like sago grains.

Kidneys.—Nothing noteworthy.

The connective tissue of peritoneum was carefully examined
but no trace of a parent filaria could be found there or m the
pelvis. Other situations were also examined with negative
results.

Brain.—Showed nothing noteworthy.

Remarks—The course of the trypanosoma infection was
probably shortened by the morbid condition found in the lungs
and liver. The finding of a filaria in this monkey was of
considerable interest. It is the first time a filaria has been
found in any of the monkeys here. It does not seem to belong
to any of the known varieties.

ExPERIMENT 315. MONKEY (Cercopithecus sp.).
] ]

To note effect of subcutaneous injection of blood from an
animal suffering from the “Jinja cattle disease’ into a monkey.

August 19, 1904, Injected 2 c.c. of blood containing many
trypanosomes from Monkey 292.
October 2. General condition shows mno noteworthy

change.
The following chart shows the course of the disease :—

-
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B. .;',-.:‘ll.la.r',?*.'y.'.i‘.'r'}.'I‘.\‘ on the a=ﬂ:}-.f'.?’ on monkeys u,“l the J',l_-.J,'-.-'r'.f}Ir.'}.l ({}‘1 bhloodl

contatning trypanosomes I,‘-}'mu antmals .\-erlf}}-;-:'.qg _;’}*{:m the

< Abyssinian jly disease.”

ExpPERIMENT 134. MoNkEY, WHITE-NOSED (sp. ?).

To note the effect of blood containing trypanosomes from
an animal sent from Abyssinia with a monkey.

August 28, 1903. 3 c.c. of blood from dog, Experiment oy
160, subeutaneonsly.

September 2, The blood was examined and trypanosomes
were found to be present five days after inoculation,

November 7. The amimal is getting thin and shows a
tendency to lie about. The breathing is rapid.

November 25. This is now very sick and unable to rise.
The following chart represents the temperature curve :—
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The lhl![|c!\\'i|1j_:' table shows the presence or absgence of

|’-1'_‘-,-'p!!IL{J.-'n|'nU.~= in the blood :—

Parasites in the blood.

Date, !
1903, |
| Filaria. Malaria. Trypanosoma.
| { -
Aug. 21 — +
29 +
-"il_‘fli 2 = 1.
3 e
" 4 - o
1 a E
12 i
S1E18 ‘ L
, 22 , 3
s 2D . s
n 20 . - - 1-
Cct: 1 h . : iz
= R Y =
S | 7
n 18 | : —
F +
Nov. 5 4
- 1
" 6 ; = | -
5 12 +
5 .- +
Sz 13-

November 27. Animal died. Post-mortem.

=3 : : 3 { :

I'he animal is markedly emaciated; no opacity of cornea,
glands not enlarged.

On opening the body there is no increase of fluid in the
pericardial, pleural or peritoneal cavities.
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Heart.—A few petechise under epicardium of left ventricle
Fat at base is absorbed, otherwise normal,

Lungs.—Both show areas of minute ecchymosis.

Liver—Nothing noteworthy.

Kidneys.—Left shows 2 areas of infarction quite oolourless.

Spleen—Not enlarged.

(lands.—Glands in the mesentery enlarged and congested.

Brain and Spinal Cord.—The dura mater was markedly
adherent to the calvarium. No increase of subarachnoid fluid.
The convolutions were slightly congested. The brain and
spinal cord preserved for minute examination.

Remarks.—This experiment represents the course of the
disease in a monkey.

ExPERIMENT 224. MONKEY (Cerco sithecus sp:).
/i 1

To note the effect of subeutaneous injection of blood from
J

an animal suffering from the ¢ Abyssmian fly disease” into a

monkey.

Ootober 10, 1903. Injected 5 c.c. blood from Dog 177
taken post-mortem containing active trypanosomes.

November 16, Re-injected with a few drops of blood from
Dog 243 containing active trypanosomes.

January 24, 1904, Anmimal is very sick. The face 1s
distinetly swollen.

The following chart shows the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :(—

|
Parasites in the blood.
|

Date, —
Filaria, Malag 1a, Trypanosoma.
|
1903,
Oct, 12 4 ¥
oy 16
99
T 20
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| Parasites in the blood.

Date. ‘ -

by [ : I
‘ Filaria. | Malaria. | Trypanosoma.
1903,
Dec. 3 f
§ 10 t
17 + ' +
oy —ad +
el . + +
|
1 1
1904, |
Jan. 1 + {
# 7 -}
7 14 =& 4
21 ‘ |

January 25. Animal died in the night. Post-mortem.

An cedematous swelling on right side of muzzle. The
oupils ave equal and normal. The superficial glands are
slightly enlarged. No emaciation. :

Some inerease of fluid in ]Jc-l‘it'ilt‘di:ll cavity, no increase of
fluid in pleural or peritoneal cavities.

Heart.—Appears healthy. Trypanosomes present in the
blood of this organ.

Lungs.—Both healthy.

Brain and Spinal Cord—No naked eye change. Preserved
for minute investigation.

Glands.—Abdominal slightly enlarged.

Remarks.—This animal died in comparatively good condition.
The experiment illustrates the course of the disease produced
by this variety of trypanosomes in a monkey.

EXPERIMENT 252. MONKEY (Cercopithecus sp.).

To observe the effects of the infection produced by tsetse
flies (@lossina palpalis) which fed on this animal after having
fed 24 hours previously on an animal infected with the
trypanosoma of the “ Abyssinian fly disease.”

February 4, 1904. The trypanosomes appeared in the
blood to-day for the first time since the feeding commenced.
The following chart showe the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :-

Parasites in the blood,

Date.

Filaria. Malaria. i Trypanosoma,

1964,
11 -
18 ' W

\ Feb.

25

Metoman S50 wolood 3 il ; i

++++

3
18
24

”
April 7

¥y

11 - +

.+.

+

April 9.
A slight
glands.

Animal dying.

Killed by ehloroform.

general enlargement of superficial lymphatic

There is no increase of pericardial or pleural fluid.

K 2
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Bramn and ,'\",r-;'u-fr' Core. No i_|||'l+'\‘.'||i'1li.\' -']I.‘lhf_fl' naked ey e.

Prescrved entire for minute investigation.
Heart.—Shows 1o l'mil-\\'cn!'l.h} change,.
Lungs—Both healthy.

[ver.- -HI-:l]T]I‘\'.

Spleen. Enlarged and congested

!'ll'l"ll.fﬂ'ln'."". l'all'||l IL' Lilsiil_\'.

Intestine—An exudation of thick lymph is seen smrrounding
the rectum, which is adherent to the vagina. The rectum
shows a small perforation at its upper part.

GHands—A I.f‘;n]l of jllim- examined |:|i-ﬁ]'uﬁﬂ'ispit':l]i“—' ghows
iIl'[:l\'l_'.-:"\_ motile trypanosomes.

Remarks —This experiment had alveady fulfilled its primary
object, viz., to sscertain whether Glossina palpalis conveyed the
trypanosoma of the ;\ls_\'.s»illinl] E"]I\' Disease” after an interval
of 94 hours. and it showed that 1t could do so This 18 of
importance both from the fact that this vari
is capable of transmission by the Glossina pe

ty of trypanosome
palis and also that

(#lossina Efa-'-'a")l-u,-"g".\' 18 able to convey not (_=1|1i4‘.' Hll,‘ Il.l'_\'|_.:.'|!'|I'-.‘~'H]LIJL
cambiense, but other varieties of trypanosomes. The perfora-
tion of the rectum, which was caused by the passage of a
thermometer, undoubtedly hastened the death.

G, ]I.lnljlfj rinents on the effect on g of the mmeclion of J'l-,'r.-..r.I

e i = o y: I : ¢ el
containinag j‘lJ YPAnoasomes Front animaLs ,\-'.'F_JJ.-,'.I.IIIH Front f;'ll,-a'

s ,],‘lr!'.l'lr' II'I.I,I-,-;.: (I8¢

ExpErIMENT 180, MONKEY (Cercopithecus sp.).
A i’ note l|1l'- ('[‘[‘l:'l'1_‘-1 |.|' _«L]ﬁur-[}[;g]wlu:s i:l'];t'i.'linll of l!]unll 1l1"l]l]
an animal suffering from the “ Mule disease ” into a monkey.

September 15, 1905, _llll';i'-f'['l'll HIIl:t'Lt'u':L:ll.=1wli-]_\' 20 ¢.c. blood
from Col. Saddler'’s mule. No trypanosomes could be found
even after centrifuging the blood.

September 20. Trypanosomes appeared in the animal’s
blood to-day, 7 days after injection.

September 25. The trypanosomes had a pecnliar appear-
in shape, with a broad thick body and
lasm is very vacuolated.

s

ance, being crescentic 1n sh

short flagellum. The protoy

September 28. Some blood removed by opening femoral

artery to inject other animals.

October 20. The animal is very sick to-day and is unable
to rise. The femoral artery was opened and 5§ c.c. blood taken
to inject other animals.

The following chart represents the course of

.1 7 4 A
the dizease —
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The E"-"Hn‘.\'iu_-_;‘ table shows the presence or absence of
trypanosomes in the blood :

Parasites ::]L !1|r.' |r|||
Date.
| Filaria. Malaria, Trypanosoma.
_ [
1903,
sept, 14 -
w18 -
: a0 i
D] | L
1 =te |
TRt |
o 98 | ;-
ag [ }
¥ st |
Oet 2 g }
L ]
’ o .
I 4 |
1 10 . =
v 13 | E
|
- 19 | A8 L
$ 20
Qe

October 23. Animal died. Post-mortem.

The body is considerably emaciated. No enlarged glands,
No cede ]13:[1.{!11‘\ swellings.

There is some increase of fluid in the pericardial cavity, no
increase of fluid in pleural or peritoneal.

Heart.—Nothing noteworthy.

Lungs.—Show s l]nht congestion.

Liver—Hag mottled appearance,

Spleen.—Somewhat enlarged. Examination of the pulp
shows trypanosomes, which are considerably modified in
appearance.

Kidneys.- \}:]r{ ar healt ]n’

Brain.—Was removed entirve for further mvestiocation.
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EXPERIMENT 276. MONKEY (Cercopithecus sp.).

To note the effect of subcutaneous njection ot blood from
an animal suffering from the “ Mule disease ™ into a monkey,

January 11,1904, Injected 0-75 c.c. of blood subcutaneously
from guinea-pig, Experiment No, 132.

May 11. A imal has been getting very thin and out
of condition.

The following chart shows the course of the disease:
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The following table shows the presence or absence of

trypanosomes in the blood :.—

Parasites in the blood.

Date, SR S S
Filaria. Malaria. | Try panosoma.
|
|
1904, |
|
Jan. L5 - | f-
\ - 0 | - |
e 28 i ’ t
Fel, 4 + | +
4 18 ' |
- 25 + S
March 4 4 3
o 11 ! -+
i 18 I
2 24 i
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29 f F | 1
May 6 | [ I- | ;
9 A T
3 12 3 | } |
. 20 o | + 1=
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May 20. Animal died. Post-mortem.
The body 1s ]|}:1h'1\'1-:”_\‘ emaciated. General enlargement of
superficial lymphatic glands. No increase of fluid in the

pericardial, pleural or peritoneal cavities.

Hoart.—Normal.

Lunga.- Both ]'.{'!Pif]ll\'.

Liver.- N'H]‘.iill'..',' 1!(31"\\".11'||1_\'.

."\.,rﬂff'a'u. Enlarged and firm on section.

Kidneys.—Both healthy:.

Intestines.—Some recent lymph round the rectum and
hepatic flexure of colon.

Lymphatic Glands—In omentum and along great wvessels
are distinetly enlarged.

Brain—Naked eye shows no noteworthy change.

Remarks.—This experiment shows the course of this disease
in a monkey. Possibly the local peritonitis, caused by damage
to rectum by thermometer, helped the fatal issue.

.I"';.-‘.'JJ'I"J'HHF’H!.\' on the r’lf,}:'r'.n" r_i.."‘ f.l?fr’ -'I.l.'ll.l-.r’.r'.?'.;rr.'rﬂ (:lf‘ f!'rr'.r-'a'.f’ ?.J'f.ﬂ)rh”iu.\'t]h'ir"-’-'
.TIHfr_J ]”ua.h\;

The native dog of Uganda, on account of the frequency
with which anchylostomiasis occurs amongst them, 1s not
suitable as an experimental animal.

However, it was possible to determine that the dog is
susceptible to all these “strains” of trypanosomes. The
disease caused by them in dogs is invariably fatal. Amongst
thte signs met with during life are opacity of the cornea,
emaciation, anmmia and fever. (Tdematous swellings were
not pnw nt. The lymphatic glands were occasionally enlarged,
but not markedly so.

lrlxjr‘ i f:‘.’r,i? |"r}' [r}f['lﬂ{.f' ( H,J.IFrHH;.'urf f!,f .l,n'}'}af;fra'q]};ﬂfh ,F( ot [{,i'!HHF!;_"-T .\"i'u"?}:.i_’?'?.n:’)‘

from the ¢ Jinja C attle Disease” into _H{JS".

ExPERIMENT 164. Doa.

August 31, 1903. Injected 05 c.c. blood ‘-11|JL‘11’(‘H]FH11‘\]\'
from ‘\[unl\e 135, in whose blood the trypanosoma of the ¢ ¢ Jinja
eattle disease ” was present.

September 13. The animal is noticed to be getting thin.

October 2. The animal is now very emaciated. 'The blood
is pale and watery.

The following chart represents the course of the diseage :—
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The following table shows the presence or absence of trypa~
nosomes in the blood :—

| Parasites in the blood.

[ate. f— =T A

Filaria. Malaria. Trypanosoma.
190:3.
August 31 2 —
?‘\'L']H. o o
H H | -
3 6 +-
= i L
8
1 9 28
s 12 e
14 e
- 16 -
17 3
3% 21 -
.|'=
o -
G +
3 29 +
October 2 }-
& b
v 9 i ” e
i 10 L
13 !

October 13. Animal died at 4 p.m. Post-mortem.

There is marked emaciation. A slight opacity of right
cornea. No cedema present. No increase of fluid in the
pleural, pericardial or peritoneal cavities.

Heart—Many petechise and ecchymoses on the anterior sur-
face of the right ventricle, None observed under endocardium.
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Lungs,—Both show numerous embolic areas. The micro-
:‘-'-(!u}':in.' examination of these areas :-']1-.3\\'.%' Il"\']'1:1r!nr~'n!1lt'5 \':Il'imlh'l'\'
altered from the 'i..\'}\EL'nI appearance. Some are circular with a
larger and smaller chromatin dot.

Liver—Has a mottled appearance, probably fatty.

Spleen.—Is distinetly enlarged, measuring 10 in. x 3m. On
section it is fairly firm.

f\_#'ufm»ru.a',-- Both are ]eu:lll]tl\_'_

Lymphatic glands.—A few are enlarged and congested in the
posterior triangle of neck, also in the mesentery : these on section
are geen to he ]::t_'lm']":'i:.-l;i"-lc'.

ExXPERIMENT 178. Doa,

To note the effect of subeutaneous injection of blood
from an animal suffering from the ¢ Jinja cattle disease” into a

t[ll.'__':_
September 12, 1903. Injected subcutaneously 05 e.c. blood
containing trypanosomes from Experiment 164,

October 8. The animal has got thinner lately and is
becoming markedly ansemie,

The following chart shows the comrse of the disease :

[DATE|SEPTEMBER.. = i OCTOBER. ]
[1904]12 I3 14 15 16 17 1819 2021 2223242526 27282930 | 2 34 56 7 8 9
ol 5 R i
ool | fil] 8 [ 1 o
i 108 =t Sil5S) S
' o7 | [EE e = E})
wos| [ [ [ | | B 5 e Ty Sl Bl e
(o} 0 I s S i i
o | | [] AARTTRACAN P14 jal
103 | | : L VAR =
102 1 g1l 144 VN AL n | B
101 S EPLD . Ll L R
oo MVENTTLLVIT T WEER /111 f
99 \(i | 1 W
og| | A . FIn |
| [ S O L I a I
96 A 1 B i' | el TR
95 A ' E [l
9¢| [ [ || 5 R § R R ﬁ
93[ | | | : [ | B & JEE|

The following table F-:]m“-'h'l the percentage of heemoglobin
and the presence or absence of trypanosomes :—
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Parasites in the blood.
Ii.‘l‘]“il-
Date. g
-;|rmlll.
' Filaria. Malaria. Tryp.
|
1903, Per cent. |
[
Hg-lr[, 12 |
15
17 : |
21 fits] | !
23 GO |
= 26 50 | at
-+ 29 a0
Oectober 2 28
] e |
g
|

October 8. Animal died at 12.30 p.1. Post-mortem at
once.

The body is emaciated. No enlarged superficial glands or
cedema. No increase of fluid in the pleural, pericardial or
peritoneal cavifies.

Heart.—Muscle is pale, no petechie. The blood of this
organ contains active trypanosomes.

Lungs.—Nothing noteworthy.

Liver.—Apparently healthy.

Spleen.—Is enlarged about 9 inches x 2 inches.

Kidneys—Both very pale.

Stomach.—Shows Spiroptera sanguinolenta in the wall.

Intestines.—Contain ankylostomes and tapeworm.

Remarks.—The fatal termination of this experiment was
undoubtedly due to the ankylostomiasis.

EXPERIMENT 200. Dog.

To note the effect of subcutaneous injection of blood from
animal suffering from the “ Jinja cattle disease ” into a dog.

September 25, 1903. Injected subeutaneously 4 c.c. blood
from Monkey 135, containing active trypanosomes.
The following chart shows the course of the disease :-
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DATE| SEPT OCTOBER T e
1904252627282930 | 2 3 ‘1‘ 5 5 789 ff,'J I IZI3 141516 1718 [9 EUEI?{L]L‘F’E
7 Vi I l
1091 | 1
108 | [
107 | I |
106 |
105 1
10%
103 _!_
102 | | |
ol |k AL
100 [_| ][
99 AL
98 . -T 3
: 97 ! ]
96 | | =)
L35] etk
The following table shows the presence or absence of tiy-
panosomes i the I :]ncul Je=
|
i Parasites in the blood.
{ Date. - e i, e
| IMilaria. Malaria. Trypanosoma.
| 1903.
v DSept. 26 — -
29
{}\.'t. .
| =
I e 151
/
]2
15
| 19
| 94

October 24. Died. Post-mortem,.
m . . m o
I'he body is emaciated. There is no "k”“l" of cornesm,

! Some inecre JL-[’ of fluid in pericardial cavity seen, no increase of
f fluid in pleural or peritoneal cavities.

: Heart.—Shows many petechize under epicardium of the left
' ventricle. Also petechise under endocardinm of each ventricle.,
i The blood n{ this organ contained active trypanosomes.

| A

;‘ Lungs.—Very ['llllj-__"t"s‘r('ti,. the right shows m;an_y embolie
| areas. Ixamined lmt]uwu]nuﬂlv these areas are seen to

contain some enlarged and vacuolated trypanosomes, and many
are unaltered.

Spleen.—Enlarged, measures 8 inches x 2 inches. On the
surface towards 1ts posterior end are two tumours, about the size
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of a bean. The interior is distinctly congested and ”]l‘l‘\' are
apparently encapsuled. Films were made and showed trypa-
nosomes of normal appearance. On section of spleen a similar
tminour was seen not protruding beyond the surface.

Kidneys.—Pale, otherwise 1|uHJJ]1H noteworthy.
Intestines (Clontain t: Ipe-Worms 1l||! anc ||\E J»Itllul TR
(lands. [nr;ulnn.c-m al ave enlarged.,

EXPERIMENT 2069, Doe,

To note the effect of subeutaneous ]]1|u stion of blood from
an animal suffering from the “ Jinja cattle disease” mnte a dog.

December 15, 1903. [njected Hl:'!n-m;zl'.i-uJilﬁ'l_\' 8 c.c. of blood
from goat, Experiment 192,

February 2, 1904. Animal has now got well marked corneal
opacity in both eyes

The I'e-Hn\\'l'll;_f chart shiows the course of the disease:

[DATE| DECEMBER. JANUARY 1904 1
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The following table shows the presence or absence of trypa-
nosomes in the blood :—

Parasites in the blood.

|
Date. |
Filaria. Malaria. | '.|.‘1".']_|:1I|r|:in]llzt.
et
1903. [
Dec. 21 |
5 20 | =
Vh oD |
|
1904.
Jan. 6 +
12 | -
19 | B
g ' +
Feb. 2 |
3 H

February 15. Animal died last night. Post-mortem.
The body is markedly emaciated and both cornew are quite
opaque. The f_f;].'lilllﬁ are not [']IlFlI'f_‘:l.‘iL

; No increase of fluid in the pericardial, pleural or peritoneal
| cavities.
L]
! Heart—No petechiee, a jelly-like material round base.
The blood from this organ shows a number of altered trypa-
| NOSOMES.
Lungs.—The right shows a few areas of heemorrhage, the
left shows nothing noteworthy.
' Liver.—No noteworthy change.
Sploen—Slightly enlarged and soft on section.
, Kidneys.—Nothing noteworthy.
]
i Intestines—A few anchylostamata are present in upper part
of small intestine.
' -rr,_'_r_f?r.!‘.i:f;rrm}: E_,r.l’.r.rmr'.\'. __Not enlarged.
Remarks—The blood of the goat with which the animal was
injected did not show trypanosomes in films at the time of

injection, but still proved capable of infecting the dog. The
general course of the disease presented the usnal characters of
the disease as met with in dogs.
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ExpERIMENT 160. Do@, LARGE,

To observe the course of the “ Abyssinian fly disease” in a

dog.

August 26, 1903. This dog was received to-day from East
Africa. It had become sick whilst with the Boundary Commis-
sion on the Abyssinian I'rontier.

August 27. Blood examined shows many trypanosomes.
Animal is thin. Both the cornese are opaque.

September 7. The animal is getting thinner. There is no
cdema of the belly or sheath.

The following chart represents the temperature curve :—
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The following table shows the presence or absence of trypa-
nosomes in the blood :—

Parasites in the blood.

Ilil[L‘. T ——
Filaria. Malaria. Trypanosoma.,
1903, :
Aug. 27 -+
p 20 =
30 . +

Esein 1

2]
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Parasites in the blood.

Date.

Filaria. Malana. ']'I'I\'l»:m-:r'unJu:i_

1903.

Sept. 3

B}y

September 23, died. Posl-mortem 12 hours after death.

The body is much emaciated. Both cornese opaque. No
enlargement of superficial glands. No cedema.

On opening the body there is no increase of fluid in pleural,
11|-l'ir';ll'lfi:1l or peritoneal cavities.

Heart—Nothing noteworthy.

.J',f.r,fl.-,r.\-,. Both show small embolic areas.

Spleen.—Markedly enlarged, 12 inches by 2% inches; on
section the substance 1s soft.

Liver.—Nothing noteworthy,

Kidneys. Both norinal.

(G lands.—Mesenteric and retroperitoneal are enlarged.

ExpermvMeENT 177, Doa,

To note the effects of subcutaneous injection of blood from
an :l]l:lll'li'll .‘x‘lln.tul'illl.'_J“ from H]If “,\|1|\',-.',ugni;:“ 1|\- |Ii,l':g__-;!,\'1‘g3” '|.“f{_j a

'll'll‘_::.

September 12, 1903,  Injected subcutaneously 1 ¢.c. blood
from Experiment 160, whose blood contained many trypano-
ROMES,

October 2. The animal is getting thin. The eyes are
normal. No cedematous swellings.

The following chart represents the course of the disease :
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October 10.  Animal died at 2 pam. Post-mortem 11 hours
after death. )
The |It"|‘\' 1« ]Elil"ll\' \\'l']] I|~|]l]ih!|<'r]. IHH'r'-- I« 1o |.-.].-1||;|_
No haziness of cornea. No increase of fluid in the pleural, ;
]IL'J‘ir'rlI't“:l! or ]l-"!'i'fu!ll-:l] caviti S. :
J'."’J‘ .‘“F||:‘\\:< extensive t't'l'i _\”IIJ".":-"* over |§ \'--Ilii'[u-;’:'_
rl'.l‘:l':'é‘ LlE '|I!'1!"'|!'i£1' :'11.|’.]|-1' r-]|e] .il'-i§|{|:| of |._.|_|_. \<-|_|‘;-i.-|.--;_
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v motile EJ'-,'J|;||,-: BOIIOR.
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'J,m“u i.—Clonsiderably e nlarged, about 3 inches by 2 mmches.

On section the 1111]._+ 18 soft.
Kidneys.— d- capsule 18 adherent in places.
Gilands. ——\w not enlarged.

ExPERIMENT 260. Doa.

To note the effect of m}uticm of blood from an

(8)-. ¢

suffering from the ¢ Abyssinian fly disease. » in whose blood the
trypanosome was not observed on mieroscopic examination,

into a dog.

November 27, 1903. Injected 20 c.c. of blood sub-
cutaneously from Ox 203, which had not -»lmnn trypanosomes in

its blood.

December 1. Blood was examined and & filaria, probably

I, imitis, was observed.
The following chart shows the course of disease :—
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The following table shows the presence or absence
filariee and trypanosomes in the blood :—

Uf

Parasites in the blood.

Date, =
Filar, Malar. Tryp.
1903.
Nov., 30 — i
Dee. 1 A
ey 7
. e M
. 21 4 +
24 +
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December 24. No post-mortem
llemarks.—This experiment is of interest as showing that
although the ox never showed trypancsomes in the blood on
mMicrose -r!-tt examination, yet when the blood of this animal was
mjected into a dog it at once produced the disease, showing
that the i injection of the trypancsomes into the ox had actually
taken and the animal was only partially immune
B .i"n_,r'r't'ta'a-n ".'Jrl blood .'mrfru'm'.'m .'r.F‘.'.-}f'rH.n'[--ul,r.ljv-. I;',-,-,_.,‘f aniinals
"""r.!r'“:’.r'e'ularI,’)'ruu the ”H e disease tnto o8,

EXPERIMENT 167. Doa.
To note the L”.i‘( ts of subcutaneous injection of blood from

the * Mule Disease ” into dog.

‘\'L-Ivtt*mhm 9, 1903. Injected 18 c.c. of blood from Colonel
Sadler’s mule subcutaneously.
Se ]Homlu r 17. ‘The in‘lx.lmmnnvc‘ appeare il in the blood
to-day for the first time, 8 d: ays after inoculation.

October 2. The animal keeps in good condition appar-

ently.

The following chart shows the course of the disease :—
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The following table shows the presence or absence of

trypanosomes in the blood.

Hemo- I Parasites in blood.
Date, globin
Erl'l‘
cent. Filar. Malar, Tryp.
|
1903,
Sept. 1
T '
= 4 |
19 F
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Hiemo- Parasites in blood.
olobi
Date. ':'""'\”‘h |
péel |
cent, Filar. Malar. Tryp.
g3,
;S.-l.-l. 21 05
., 23 G5
. 2D Ay (i8]
A% ke G0
Oct. 2 59 ;
5 I=
i3 . *

October 2.  Animal died at 9 a.m. Post-mortem.

The body 1s well nourished. No opacity of the corneee.
There is no cedema. The lymphatic glands in both axille are
enlarged.

There is no increase of fluid in the pleural or pericardial
cavities, some increase of peritoneal fluid.

Heart.—No petechia present. The muscle substance 18 pale.
The blood from this organ examined microscopically shows
uc.[j\-'i,‘ 11‘_‘\'[;:1]1I|r~'uhl£'r‘.

Lungs.— Both show areas of embolism.

Liver.— Slightly enlarged and appears fatty.

Spleen.—1s enlarged ; measures 101 inches by 2% inches.  On

section the substance 18 sott. <

Kidneys.—Are j ale.

(#lands.—No enlarged in abdomen.

Remarks.—Thig experiment illustrates the course which the
disease takes in a dog. The animal did not show any cye
changes, cedema, or marked emaciation.

EXPERIMENT 240, JACKAL.
To observe the course of the “mule disease” in a jackal.

November 3, 1903. I"H!'i-..g the nmight of November |
this animal completely devoured a monkey, 232, suffering from
the mule disease.

November 5. Animal is seedy to-day; copious semipuru-
lent discharge from eyes.

The following chart shows the course of the disease :—



149

[DATE|[NOVEMBER. XM T [ S s b
IS03|3 456 78 91041121314151617 18
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. ) T
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109]_| |

108 -
oz 1 | |
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| 102
101
100
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98
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|
|

The 1'nlImx-iug table shows the presence or absence of
trypanosomes in the blood :—

e

Parasites in the blood.

] ate.
Filaria. Malaria. Trvpanosoma,
1903,
:\'n\'. 51 |
o i
H) . -}=
e by -

November 18. Died at noon. Post-mortem.

No noteworthy external appearances.

No increase of flmd in pleural, pericardial or peritoneal
cavities.

Heart.—There 1s some jelly-like material at base. Some
petechize under endocardium of right ventricle.

Lungs.—Right shows two areas of infarction in lower lobe,
Both show small round embolic areas.

Liver, ——”1‘;1“11}'.

Spleen.—Considerably enlarged, 8 inches by 21 inches.

Smears from the substance show the presence of a few
trypanosomes.

Kidneys.—Both healthy.

Intestines.—Contain a considerable number of anchylo-

stomata.
Remarks.—This experiment illustrates the course of the

disease in a jacknl.
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On the effect of the wwjection of these ';"J-If,ripma.«nsr:u”'.\' mnto

h’i!’frﬁu.'i.\'_ .l'rfrrl'rn'rrﬂl.l".v, I‘r'.lf.".lu-w _.[”a'r.f.\-. f}ra?;}{'-r'a’,n'n' --m-lP .‘rfa.r-'-\'.

EXPERIMENT 220A. DO0G-FACED BABOON.

To note the effect of subcutaneous injection of blood from

an animal suffermg from the ¢Jinja cattle disease ”

]Z}Hluum.

June 11, 1904. Experiment 220 having remained negative,
5 c.e. of blood from Experiment 978, suffering from * Jinja

cattle disease,” was injected.

Trypanosomes never appeared in the blood of this animal.
Remarks.—This experiment shows that the baboon i

i]lﬁllﬁf_’i_'l']t-ﬂﬂ{: to this variety of trypanosome algo.

ExPERIMENT 220. DO0G-FACED BABOON.

To note the effect of subcutaneous injection of blood

containing trypanosomes from an animal suffering
8 i\l_;_\':ardinirm fly disease” into a baboon.

October §, 1903. |!|l]UL:ll:ll 3 e.c. of blood from
containing active trypanosomes.

Trypanosomes never appeared in the blood of this animal,
. Remarks.—This experiment demonstrates that the dog-faced

baboon is insusceptible to this variety of trypanosome.

ExPERIMENT 231. D0G-FACED BABOON.

To note the effect of subeutaneous injection of blood from
an animal suffering from the ¢ Mule disease ” into a haboon.

October 13, 1903. Injected subentaneously 8 c.c.
from Dog 197.

November 8. Re-injected subcutaneously with 7 c.c. of

blood from Jackal 240.

January 19, 1904, Trypanosomes not having appeared in
the blood 0-5. c.c. of blood mnjected subcut aneously from Guinea
Pig 182, in whose blood many trypanosomes were present.
13n the blood of this animal;

Trypanogomes never appeare
the temperature remained normal t!ll"llt;_';|!<:1.11.

Remarks.—This experiment shows that the baboon 18 not
susceptible to this variety of trypanosome also. The baboon 18

thus immune to all the varieties experimented with.
ExpRRIMENT 185. GuINEA PIG.

an animal suffering from the ©Jinja cattle disease ”’

guinea pig.

To note the effects of subcutaneous injection of blood from
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September 16, 1903, Injected subcutaneously 1 c.c. blood
from Dog 164, containing trypanosomes.

October 15. Trypanosomes appeared in the blood to-day
for the first time, twenty-nine days after mjection.

The following table shows the presence or absence of
trypanosomes in the blood :

Parasites in the blood.
'|-'.']'.|||:'l'-
ature.
Filara. Malar. [ryp.

22 104
102 2

26 103

'\..\ 3

November 25. Animal died in night. Post-mortem.

The body is not markedly emaciated—a sore over the right
hip. No cedematous swellings. The superficial glands are
enlarged. No increase of fluid in the pericardial, pleural or
IJi']'i1'l'lTIl,':i] cavities.

Heart.—Under the epicardium of right ventricle JI['tl‘l'hi:l"
are present,

f,.-’{h:.f,-'. Both normal.

Liver.—Nothing noteworthy.

qu;.ll'ff’.r'ir,- -j‘i]:n‘L‘:-:]]_\‘ i_-r|lr11'ge_-ll and soft on section.

Kidneys.—Both are normal.

Remarks.—Before death the number of trypanosomes present
in the blood increased considerably. The disease ran a chronie
course in this animal.

ExPERIMENT 3106. GuUINEA PIG.

To note the effect of subeutaneous i||‘:|*-t'i]a||| of blood from
an animal suffs ring from the Jinja cattle disgase 1nto a guinea

Pig.
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Ausust 25, 1904, Injected subeutancously 2 e.c. of blood

containing many trypanosomes from Experiment 28Y.

The following table shows the presence or absence of

=}

trypanosomes in the blood :-

| % : -
| Parasites in the blood.

Date.
Filaria. Malaria. | Trypanosoma,

ExpERIMENT 221. GuiNEa PIc.

To note the effect of subeutaneous injection of blood from
an animal suffering from the * Abyssinian fly disease ” into a

guinea pig.

October 8, 1903. Injected subcntaneously 2 c.ce. blood from
1'!::;_-" 177, containing active trypanosomes.

December 24, 1903. The trypanosomes not having appeared
in the blood. 1 e.c. of blood from ]h-._e_-_' 260 was llll]'i't'lm] anb-
cutaneously,

.i."\];l.].'l‘-_'l;.' 926, 1904. The trypanosomes ;‘.]1]:1-:1]"1] m the
blood [|1-I].‘I‘\' for the first ii!lil'? the 1;|i!'||\'—§'\.-1ll'i'|a 11111\' atter the
second injection.

August 16, 1904. The animal has an cedematous swelling
of the left ear and side of face. It is somewhat emaciated.

The following table shows the presence or absence of
{rypanosomes in the blood :(—

Parasites in the

Blood.

Date.

Fil. | Mal. | Tryp.

1803,
et ta] ]il_il"‘:"llfl'_'.'.]'1."I'Iljll'ill.l B3 Erisr
1]
¥ 15 :
o a0
2 26
a0
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Parasites in the

blood.

Mal. | Tryp

T L e — —— T — _—

Duate,

18]
Feb, 23
Mar. 8
< 15
sy
\[JII| ]
5 L
19
Lo 20
May 3
10
|
o
5 o

23

5 a0
.“'\--|n_ 6
- 13
15

Parasites in the blood.

Malaria. Trypanosoma.

+ + 4 4
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September 15, 1904, Animal died. Post-mortem.

The body is somewhat emaciated. There is some
cedematous swelling about the face. No opacity of cornes.
The superficial glands are generally enlarged. 'The coat is
not out of condition.

h No mecrease of fluid in the pericardial, pleural or peritoneal
' cavities.

Heart.—Shows nothing noteworthy. The blood of this
organ does not contain active trypanosomes, but a few are seen
on staining.

f Lungs.—Right shows an area of hamorrhage, smears made
from this area show altered trypanosomes; left lung nothing

f noteworthy.

Liver.—Somewhat congested.

Spleen.—Somewhat enlarged and rather soft on section.
Smears from the spleen show altered trypanosomes.

Kidneys.—Nothing noteworthy.
| Stomach and Intestines.—Healthy.

:',IgfrJJJ,ih!’Ja:Ta'r.' I«Ifumr'x.- -L",:.}lll\\' Il_;;{_']u-.]':il L?IIl:]I'IL__"'l'!]l(.'EIT,

Remarks.—The course of the disease in this animal was
remarkably chronie, its duration being nearly a year. The
| trypanosomes were present in the peripheral blood throughout
with the exception of occasional intermissions.

EXPERIMENT 182, GuUINEA Pig.

To note the effect of subeutaneous injection of blood from
an animal suffering from the * Mule disease” into a guinea

pig. |

Hl:}_ﬂ't‘]l]l)c'l' 13, 1903. Injected 10 -c.c. of blood subeu-
taneously from Mule 179.

November 9. The trypanosomes not having appeared in
the blood of this animal, 1t was reinjected subeutaneously with
5 c.c. of blood from Jackal 240.

November 10. There is some induration at site of inocula-
iiun; HEH‘II(‘.'], and necrotic tissue removed.

November 17. Some sloughing of tissue over site of
inoculation has occurred.

November 22. Trypanosomes appeared in the blood to-day
for the first time, one hundred and ten days after first inocula-
tion, and forty-three days after second.

l'.ltll'l'll.‘l'l'_‘.' 2,1904. WSince their appearance in the blood the
trypanosomes have become very numerous and have shown

!I '["""'-llliiil' fi TS § M'\’i"l'r'l-!. t')i‘ Ihr,'-F:._- are l‘l.'}'H'l_-.-::-_'-l'l‘fF'li mn ”I":‘ l'l'l]l'ﬂll'!-‘l']
!

ate.

The temperature remained normal throughout.

The following table shows the preseice or absence of
1I'I\'].'i=|l-'."-:'ltll'r- :||I Jr}ll 1:-]|IIH.|:

'}l




BLOOD OF GUINEA PIG.

MULE VARIETY OF TRYPANOSOME.
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Parvasites in the blond.
Pate. |
|
Filaria, Malaria. Trypanosoma.
1S3,
Sept. 15
el £4
3 20 :
5 22 %
o 24 : I
. 26 ;
S 28
et |
5 4
. G
™ 8
5 10
15
i L9
26 i
4 :jl} i
Naov 5
e 9
o5 10
: L7
i 24
Dec 1 i
5 8
" h
22 i ;
3EJ _i
1904,
Jan. 6
i 11 !
o 12
T 19
. 28
Feb, 2
9
14

e

February 14, 1904. Animal died in the night. Post-
101tem.

The |_]m].\' 18 not emaciated,

There is no increase of fluid in the pleuial, pericardial or
perttoneal cavities.

Heart.—Shows an extensive area of haemorrhage over left
ventricle—small point of haemorrhage under endocardium of left
ventricle. The blood of this organ shows very few trypano-
BOMES.

Lungs.—Left shows an extensive area of haamorrhage under
pleura over lower lobe. Right shows a number of minute
embolic areas scattered through it.

Liver.—Nothing noteworthy.

Spleen.—Digtinetly enlarged, and on section showed a
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number of greyish sago grain-like points. FExamination of the
}1E11]1 .-'E]n\\'a-ll H‘_\'im[]Hrﬂ'ull]f‘.r:, but most of them were E'I.']]Ridf"]'."l]f'].‘\'
modified from the normal appearance,

Kidneys—Right showed small area of infarction; left
nothing noteworthy.

Glands.—A few retroperitoneal were enlarged.

Remarks—This experiment illustrates the course of this
disease in the guinea pig. The most noteworthy points were
the long duration of the disease, the very slight manifestations
clinically, the late appearance of the trypanosomes in the
peripheral blood, the large number of parasites present and
their peculiar forms,

ExrerIMENT 28Y. RAmBIT, YOUNG.

To note the effect of subcutaneous injection of blood from
an animal suffering from the Jinja cattle disease into a rabbit.

May 6, 1904, Injected subcutaneously 1 ec.e. of blood
containing many trypanosomes from monkey, Experiment 263.

May 17. Trypanosomes are present in the blood eleven
days after inoculation.

August 23. Animal has got opacity of both cornese.

The fur is shed in places and the coat is much out of
condition. The animal is considerably emaciated.

The temperature remained about normal until August 25,
1904 (the day of its death) when it fell 93-5°.

The following table shows the presence or absence of
trypanosomes in the hlood :—

Parasites in the blood.
[ate.
| ‘
Filaria. [ Malaria. I'rypanosoma,
1904
May 10
1 1.7 }
.. 31 +
June 14
2 a1
4 25 4
July 12 +
I 19 L
oy 26 .
Aug., 2
Ly L |
1G }
vy 4
23 : {
i 25 : .

August 25, 1904, Animal died to-day. Post-mortem at

once.
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The ]_:ml:{ 1s emaciated. DBoth cornese are opaque. The
coat is much out of condition. The ].\'m]_l]tiﬂil' glands are not
i'lli;ll‘j_f"!:kl.

There ]H no increase of iill{tl in the lr(?l'{t':ll't“.’ll. ]-ll-!ll';at or
lle.'t'il'illlL.-atl cavities.

HHeart—Nothing ILL_JII.-‘\\'UI‘T-ill\'. The blood of this organ
contains many ill.‘Ii‘\.'L' 1t‘}'[l:l]!u.‘q1r[ilt.‘~'.

Lungs.—Both healthy.

Liver.—Nothing noteworthy.

f Spleen. — Not enlarged.

Lymphatic glands.—Not enlarged.

Remarks.- ~This r'xilt'l‘itllt-lli demonstrates the course of this
llir-:l‘u:-al,- i:l a 1';|}1]|[E. ]1’ IUuns a HHJtt'\\'Ji:lt' (-]mmir course. J”‘u-

animal, however, shows very marked signs of deterioration of
health.

EXPERIMENT 295. RABBIT.

To note the effect of subcutaneous injection of blood from
an animal suffering from the * Mule disease ™ into a rabbit.

May 20, 1904. Injected subcutancously 5 c.c. of blood from
Monkey 276 into this rabbit.

August 16. Trypanosomes are present in the blood of this
animal to-day, fifty-seventh day after injection.

The l'-.i”H\\'illj_{ table shows the presence  or absence of
Ty panosomes in the blood :—

Parasites in the blood.

]'.Zl
Filaria. Malaria. Try panosoma,
1
1904.
May 31
June 14
¥ 21
! 28
July 12
19
o= 26
A g 2
o 0
¥ 16 -
y 23 H
¥ ol
,‘"t-l}' [§] A
o 13

EXPERIMENT 179. COLONEL SADLER'S MULE.

September 9, 1903, This animal hus been sick since July 3.
1903. It has been in Africa about five years; at first it was in
5 ) n . .

East Afvica, and for the last eighteen months has been in
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Uganda. It remained well until recently, when it commenced
to have swelling of the glands and fever. It eats well. It 18
cetting thin. There is no swelling of the sheath. The blood
was examined and trypanosomes were found to be present.

September 13, Animal was brought up to the laboratory
this morning It was very weak and fell down; it never rose
again.

The temperature ogeillated between 105° and 107°.

The Il!ll‘]\\'ill:'ﬂ" table shows the preseunce or absence of
trypanosomes in the blood :—

Parasites in the blood.

I Date.
Filar. Malar. Tryp.
| 1803,
Sept. 9
. 18
' » 13 3

September 13. Animal died. Post-mortem at once.

The animal is emaciated, no opacity of cornese—no swelling
of sheath, no enlarged Hll]n‘.l'ﬁf:i#l] olands. There is no increase
of fluid in the pericardial, pleural or peritoneal cavities.

Heart.—No jelly-like material round the base. A few
petechize under epicardium, also under the endocardium of
right ventricle. The heart muscle is pale. The blood 18 very
watery ; inoculated into two monkeys, rat and guinea pig;
10 c.c. blood was centrifuged, but no trypanosomes were seen.

Lungs.— Both normal.

Spleen.—Enlarged, weighs about 14 lbs.; somew hat
congested.

Kidneys.—Both normal,

(Glands.—Not enlarged in mesentery or retroperitoneally.

Remarks—The above case is of interest as it brought under
shservation a disease in mules caused by a trypanosoma.
The trypanosoma met with in this disease has been fully

donkey.

|
' investigated.
Although no trypanosomes could be seen microscopically on
two occasions in the blood of this animal, yet when injected into
: other animals the trypanosomes appeared in due course.
] .
|
| ExPERIMENT 278. DONKEY (Masat).
\ To note the effect of subcutaneous injection of blood from
! an animal suffering from *Jinja cattle disease” into a Masa
F —
I
|

March 2, 1904. Injected subcutaneously 10 c.c. of blood

from gﬂat, l‘l}lpt*l‘ilnt‘lﬂ 192.
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Mav 6. ']'l"'\';-:illausn‘lz-.'.s' ol ||;|\'i1|;;‘ .'l[a[-u-.':l'mi in the ih]mui,
the amimal was reinjected with 4 c.e. of blood subeutaneously
from ]l:xpp;_'i]nyui 263. in whose blood at the time of i]l‘im'linil
there were 58.000 frypanosomes per c.mm.

May 18. Trypanosomes appeared in the blood to-day, the
thirteenth day after inoculation.

June 11. ~ Animal is very sick and unable to rise. Its coat
ig rough, conjunetivee very pale. Breathing 1s rapid and
shallow. No @dematons swellings.

The following chart shows the course of the disease :—

|DATE| FEBRUARY. ° MARCH
(1904151617 1819 2021222324 25262728291 2 34 56 78 910111213141516)
T = E R I SEREEEEEERC =]
, o 3|
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190417 18 1920212223 2425262726293031 | 2 3 4 56 7 8 91011 12 13141516|
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UATEiAPﬁ[_L > MAY |
1904|1718 19 2021222324252627282930 | 2 3 45 6 7 8 91011 121314151617
7 [ D ' | ' ]
R o T

ol 1 30 4 1
oof 1 11| ' ' - |
o8| | '
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106 |
105
104
103 |
102
101
100
99 \/ |
9B |
97 |
96
a5 |

T =l G
] 1o 204 b L= Vet e | L K 2

DATE|MAY.
1904
1o || l
109 | | [
os |l || | l._i_.

(o el S0 L2 S A

(o) 3 o it e ‘

os| | | A |

104 | A a2 el
o3 L LT IVA
o2l r-] VRS

| 101 Vﬁs\_L_ \ .
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The following table shows the result of enumeration of the
blood corpuscles, the percentage of hamoglobin and the
]_';t'(_'_ljgue'u or absence l_rE. TI:\']_I!IHHH[}HH}": in the l}]lllﬂ[ A
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June 13. Animal died at 12.30 p.m. Post-mortem at once.

The body is not emaciated. No cedematous swellings. No
opacity of cornem. A general enlargement of superficial
glands is present. No increase of fluid in pleural, pericardial
or peritoneal cavities.

Heart—There is some jelly-like material round base.
Petechiee under epicardium and endocardium.

Lungs.—Both healthy.

Liver.—Enlarged and congested.

Spleen.—Somewhat enlarged and congested ; smears from
this organ show broken-down trypanosomes.

Kidneys.—Both healthy:.

Tntestines.—Healthy.

Glands—In retroperitoneal region are enlarged. Smears
from the glands show the presence of broken-down trypano-
SOmes.
2emarks.—The first injection from the goat did not take in
this animal. After the second injection, however, trypanosomes
appeared on the 13th day, and he died on the 26th day. The
blood examination showed a marked diminution in the number
of red corpuscles and hmmoglobin. The duration of the
disease after the appearance of the trypanosomes was much
shorter than in the case of the other varieties of animal
frypanosomes.

EXPERIMENT 222. DONKEY (Masai).

To note the effect of subcutaneous injection of blood from
an animal suffering from the ¢ Abyssinian fly disease” into a
donkey.

October 8, 1903. Injected 5 c.c. blood from dog. Experi-
ment 177, containing active trypanosomes.

November 23, Trypanosomes not having appeared in the
peripheral blood, 10.c.c. of blood was taken and injected into
dog, Experiment 256.

December 1. Trypanosomes appeared to-day in the blood
of the dog, Experiment 256.

The following chart shows the course of the disease :—

DAT OCTOBER. = ' ' NOVEMBER ‘
19048 9 10 11 12 1314 15 16 1718 192021222324 25262728293031 1 2 3 4 56 7

ol THHH] T‘ : ¢ T L_I T
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|DATE| FEBRUARY.,
1905/9 1011 1213141516 17 18 1920
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The following table shows the presence or absence of
trypanosomes in the blood :—

' Parasites in the hlood.
”.‘E1t'. e
I Filar, Malar. Tryp.

19014,

O bo
0
|

.18

20

1905,

Jan.

e L
!

o O

Feb.

=L R |
]

g .
T

141'\"]}1'11.'|]':\' 21. Animal died last i|‘i3‘]1{:, Post-mortem.

There is no opacity of cornem. There is slight general
enlargement of superficial lymphatic glands. The coat is out
of condition, but emaciation 18 not marked. No ocedematous
swellings. No increase of fluid in the pleural, pericardial or
peritoneal cavities.

Heart,—A few small petechime on surface, also undep
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L'JleirrL';tt't]iillli of all the :';l\']llie__':# there are [Ill]lll,'l'lilhillk"'k_'[']lll.'l__'.
There is no jelly-like material at base. Muscle substance is
pale.

Lungs.—Vessels are plugged with discoloured clots.

Liver. —Nothing note \'.nllfl\

Spleen. -—%h'r]li]\ enlarge d—firm on section.

Kidneys.- —\Tuﬂ:l!ll- note \\mtll\

Brain.—No notew :mh\, change, naked eye.

Glands.—Some t‘r:]m“nm: i nf the glands along the great
vessels of the neck. Smears made " from the glands on
staining show trypanosomes apparently breaking down.

!‘mmm’a—— I'his experiment is of considerable intere st, as it
demonstrates the course of this disease (Abyssinian) in a
donkey. As compared with the “mule digease ¥ in the donkey
it ]llll'- a more chronic course ; the 11'_\']':mu.~:cmu_-.-' were only
found once in the pulphu.l blood, but. their presence was
demonstrated by injection of a susce ptible animal, Dog 256.

EXPERIMENT 229. DONKEY (Masai).

To note the effect of subcutaneous 1r:;unf1uu of blood from
an animal suffering from the “mule disease ” into a doukey.

October 13, 1903. Injected 10 c.c. of blood from heart of
Dog 197 post-mortem ; no active trypanosomes were seen.

November 9. Injected 5 c.c. of blood from Jackal 240,
containing active trypanosomes.

November 25. T rypanosomes appeared in the blood to-day,
16 days after reinjection.

December 26.  Animal is distinetly seedy to-day. He is not
taking his food. His head is drooping and ‘coat is staring.

December 27. Now disinclined to move from one place.
He is not taking h!a food and looks very ill.

The fUHl}\HIJ“ chart shows the course of the disease
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The following table shows the presence or absence of
irypanosomes in the blood :—

T
| Parasites in the blood.
Date. ———————— T
_ Filaria. Malaria, Trypanosoma.
|
|
1903,
Oct. 13
5 21 -
28 -
Nov. 4 =
] ”— |
LS : 5
n 21 : =
a9 -
i 22 ;
1y :2-_] ! _|’
Dec. 2 +
9 +
16 4
g 23 | 1r
5o i
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December 30. The animal died at 12 noon to-day. Post-
mortem.

The body is not much emaciated. No cedematous
swellings. No opacity of corneze. Conjunctivae very pale.

No increase of fluid in the pericardial, pleural or peritoneal
cavities,

Heart.—On opening the pericardium, a red band was seen
stretching across the left \’t:llli'it']l_-; this was L‘rJlJI]JIIHI_"{]_ of an
agglomeration of minute petechiz. A number of other
petechize were distributed over the surface of the heart, The
endocardium shows numerous petechiz. The myocardium is
}Hl]l'..

Lungs.—Show a few hamorrhages under the pleural
membrane, No infiltration of jelly-like substance.

Liver.—Nothing noteworthy.

Spleen. — Slightly enlarged, section congested; smears
stained show altered trypanosomes.

iri_.f':fm?_f,.f.v_ Both very JJH]['_

Glands.—Not markedly enlarged. Smears examined after
staining show altered trypanosomes.

Brain.—Preserved for minute investigation; showed no
naked eye change.

Remarks—This is a very interesting experiment, proving as
it does that the donkey, although a Masai one, is not immune, af
least to this variety of trypanosome. The animal did not
present the normal features met with in Nagana, viz,
emaciation, cedematous swelling or opacity of cornem. This
amimal was previously repeatedly injected with blood from a
case of “trypanosoma fever,” but it remained refractory.
This experiment, therefore, suggests that the Trypanosoma
gambiense differs from this variety of trypanosoma.

EXPERIMENT 175. RAT.
T'o note the effects of subeutaneous injection of blood from
an animal suffering from the “ Jinja cattle disease” into a rat.

deptember 7, 1903. Injected a few drops of blood from
]".xp_aerinwnf: 164, containing many trypanosomes.

September 12, The trypanosomes appeared in the blood
for the first time.

The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date. —— —— e
Filaria. Malaria. Trypanosoma.
—————— SiE : o S 1"
1903. !
Sept. 7 i B - -
y 10 e
P : 2 ‘ +
O 1 : ‘ vt
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September 14. Animal died. Post-mortem.
Organs showed nothing noteworthy. The blood from the

heart contained active trypanosomes.

' EXPERIMENT 173. RAT.

To note the effect of subcutaneous injection of blood from
an animal suffering from the ¢ Abyssinian fly disease” into a
rat.

September 7, 1903. IHl]II‘[‘i.l"[l 05 e.c. blood from E.\'l}ul‘i—
ment 160, dog, whose blood contained many trypanosomes.

'. Hl_‘}hl’[’]il‘lt*lj 10. The trypanosomes appeared in the blood of
this animal to-day, the third day after inoculation.
The following table shows the presence or absence of
trypanosomes in the blood :—
| Parasites in the blood.
: Date. : 3 e
! Filaria. Malaria. Trypanosoma.
| |

| TREES W[ 2 | T o
| 1903. i
| Si'f}l_ i - =
! i 10 " | | l +
| i 18 | +

215 i ! sl +

|
| September 17. Animal died. Post-mortem several hours
: after death.
I Heart.—Shows nothing noteworthy. The blood from this
3 organ contained no living trypanosomes.
| Langs.—Left shows slight congestion. Right is healthy.
Liver—Nothing noteworthy.

' Spleen.—Slightly enlarged.
| Kidneys.—Nothing noteworthy.
i Remarks—The disease ran an acute course in this animal,
| dying ten days after inoculation.
. EXPERIMENT 190. RAT.
i To note the effect of subcutaneous injection of blood from
| an animal suffering from the “ Abyssinian fly disease ” into a
' raf.
| September 19, 1903. Injected subcutanecusly 2 c.c. blood
| from dog, Experiment 160.
I September 26. The blood was examined and found to

contain trypanosomes ; seventh day after inoculation.
The following table shows the presence or absence of
trypanosomes 1n the blood :(—
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Parasites in the blood.
Date.
Malaria. Filaria. Trypanosoma.
1903.
Sept. 19 £l -
21 |
= 119
ey i
Pehtny .|
o ]
L8 ok ol
G 20 ol
- 28 Wy
(et 2 ]

October 3. The animal died. DPost-mortem.

There are no ocedematous swellings present. There is no
increase of fluid in pericardial, pleural or peritoneal cavities.

Heart.—Nothing noteworthy. The blood of this organ
contains a few trypanosomes which are somewhat vacuolated in

appearance.
Lungs.—DBoth healthy.
Spleen.—1s enlarged and congested.

EXPERIMENT 208. RAT.

To note the effect of subentaneous injection of blood from
an animal suffering from the “mule disease” into a rat.

September 28, 1903. Injected 15 c.c. blood from Monkey
180 containing active trypanosomes.

'|‘|][_\ I"nllin\'in:,_'; [_41]!!1_‘ shows the presence or ill_lHL'lll_‘.l' ol
trypanosomes in the blood :—

Parasites in the blood.

Date. =T
Malaria. Filaria. Trypanosoma.
|
1903.

Hopti-80r Fiah Juwraemn ~ -
Oct. 1 - | +
iyt L2 . .| +
- e | I
Nov. 3 2 : L e -+
o Lk : ! : i
o o [l | e i
o " 24 : +
Dec. 1 ¥ X veu +
» H * +

-
%
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December 15, 1903. Animal died. Post-morteni.

No marked emaciation. The superficial glands are nof
enlarged. §

Heart.—Shows haemorrhages iuto muscular wall of left
ventricle, otherwise healthy. The blood of this organ did not
contain active trypanosommes

Lungs.—Both healthy.

Liver. —Slightly e mlar ged and very pale.

Spleen.— J)1-l=|u tly =n!11-r--x1 pale, mi't on section.

Remarks.—T'his L\[a--nmrnt illustrates the fact that the
disease may run a remarkably chronic course in rats. The
trypanosomes were present in the peripheral blood throughout
f]lt’ il!"\l'.t"-{'

EXPERIMENT 187. RAT.

To note the effects of injection of blood from an animal
suffering from the “ mule disease ” into a rat.

September 19, 1903. [n|uh’tl subcutaneously 1 c.c. blood
from Dog 167, umtdmmgﬁ active It\'p M 0801mes,

“\L]Jli mber 24. The blood of the rat showed the presence
of trypanosomes to-day, five days after injection.

The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date, |
Filaria. Malaria. Trypanosoma.
|
| 1903, |
[ Septl. 19 - - £
f e ial) —
w21 -
| S ) -
| w38 i
| 5 24 +
1 Oct. 4 i
| o= i | -
| | |
f October 11. Animal died at 12 noon. Post-mortem.
i The body is not emaciated. \u cedematous '-;\\'L‘J]IIli_'H. The
I superficial glands are enlarged. No increase of fluid in peri-
.r cardial, iﬂvm.l or peritoneal cavities.

Heart.—Petechiz present on surface. The blood from this
organ shows very many active trypanosomes.

Lungs.—Both healthy.

Liver.—Nothing noteworthy.

Spleen.—Markedly enlarged. On staining a film various
modifications in shape of the trypanosomes from the normal are
observed, some hunu; swollen and wvacuolated, others are
quadrilateral or circular; the macro and micro-nuclei stain well.
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Nidne 118, _-\Hltllli note \\'L_ll‘EJi“\'.
i‘",f.l'd.'-‘fiff-.-r”r nrf'mr.n —The 1'L;1‘1‘U]IL.‘]'Illlltt'ill are L'l":l-"*l'l"l""|"1.\
enlarged.

(j” ”'“, £4|'.l” ot l’-'f ;‘)‘“r ”’.'” ( .’.'-”; of Hr.'p 8 .|"”.r .'a'J,-.l;rJ,u.r.\r.l..'.rJ.".-.' a’lf.l.?'.'l fjlr'r'.n'.'. |T‘._|"lh'-'j|.
lf,.'.llil fir.lr!fk

In addition to injection of blood containing each * strain ™ of
trypanosoma into these animals, other experiments were per-
formed to determine whether any difference could be made out
between the various “strains” of trypanosoma; advantage
was taken of the fact that these animals (oxen, goats and sheep)
proved refractory to two “strains” of trypanosoma to xuha 2=
quently inject them with blood containing another  strain.’

In this way a difference was established between the
varieties of i]\lwumumm under observaiion.

The results are as follows :—

ExPERIMENT 162, BrAcK BULLOCK.

To note the effects of subeutaneous 1‘|]| ction of blood trom
an animal suffering from the * Jinja cattle ah:-n.'a.»:t.- into an ox.

September 9, 1903. Injected 10 c.c. blood subeutaneously
from Dog 164 Gont aining E1\11{1r1u-[:|1u"~ of the **.Jinja cattle
disease.”

September 21. The animal has been getting thinner lately.
Trypanosomes found im the blood to-day twelve days after
injection.

October 8. 'The animal has been noticed to be lying down
a good deal. A slight haziness of the cornem of both eyes is
visible.

November 21. The animal appears very sick to-day, is
lying down and cannot be got to rise. Pulse very weak and
mlmi This evening appears in moribund condition.

The chart represents the course of the disease :—

[DATE|[AUG. SEPTEMBER.
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The following table shows the presence or absence of
trypanosoma in the blood :—

Date.

1903.

Parasites in the blood.

[ Filaria. Malaria. Trypanosoma.

++++ !
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Parasites in the blood.

]‘p;“-‘._ | = -— i = e
Filaria. Malaria. Trypanosoma.
1903, !
Oct. 2 esiiiee il : =
¥ 6 4
b5 | ” . { :
s 1D -
s 19 ; vl +
TR | i
i 28 : el
Nov. 4 i il +
11 ;
18
2]

November 23. Animal died at 12 p.m. Post-mortem at
once,

There was slight opacity of the cornew of both eyes. The
supraclavicular lymphatic gland is enlarged and congested, also
glands in the neck.

On n}wmno the body some increase of fluid 1n ]r('l‘ft:."ll'i“:1|
cavity is noticed, fluid in pleural 1 and peritoneal cavities not
increased.

feart—Round the base there is well-marked jelly-like
substance. There are petechiee under epicardium of right
auricle, also under endocardium of left ventricle and right
auricle. Heart's blood is watery.

Lungs.—Show some jelly-like substance at the division of
the main bronehi.

Spleen.—Distinctly =1t|(n;); »d, on section is congested.

Liver and f\.ru"umh -Nothing noteworthy.

Brain.—Distinet increase of subarachnoid fluid, giving a
clondy appearance to the brain. :

Remarks.—This is an important experiment, as 1t exactly
reproduces both clinically and pathologically the features of the
disease observed in the cattle originally seen at Jinja, The
duration is the same, viz., three months. The mode of death
was similar, the animal being apparently not very seriounsly ill,
no emaciation or alteration ul coat, and only v Ty -J]Uh'[ opacit y
of cornes. It lay down about two days before its death and
never rose again. [t died in fairly good condition as the Jinja
cattle died. The post-mortem appearances were also similar to
thoge met with in the .Ii]lj:l cattle, The appearance of the
brain was curious, being not unlike that met with m sleeping
sickness cases ; portions were preserved for future exammation.

ExpErRIMENT 209, OX,

To note the effect of subeutaneous ill_i-”t'litdl of blood from
an animal suffering from the “ Abyssinian fly diseage ” into an ox.
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October 8, 1903. Injected subeutaneously 5 c.e. of blood
from Dog 177 into this ox.

November 27. Injected subcutaneously 20 c.c. ot blood from
this ox into Dog 260.

December 2. Again injected subcutaneously 15 e.ce. of
blood from Dog 256 into this ox.

December 9. Trypanosomes have appeared in the blood of
Dog 260 i:")—t'l:'l_\'. : :

January 26, 1904, Again injected subcutaneously 20 e.c. of
blood from this ox into Dog 277.

February 23. Trypanosomes appeared in the blood of
Dog 277. '

September 30. The animal shows some slight emaciation,
but no trypanosomes have appeared in iis peripheral blood.
Injected 20 c.c. of blood subcutaneously into Monkey 319.

The temperature oscillated between 98° and 105°.

Trypanosomes never appeared in the blood of this animal.

ExpERIMENT 202. OX.

.
To note the effect of subeutaneous injection of bloed from
; an animal suffering from the “mule disease ” into an ox.
September 28, 1905, Injected subeutaneonsly 6 c.e. of blood
from monkey, Experiment 180.
October 15. 10 c.c. blood were centrifuged, no active
trypanosomes were found.
November 2. Injected subeutaneously 20 c.c. of blood from
. this animal into a dog, Experiment 259.
i November 9. Injected subcutaneously 5 e.c. blood from
' jackal, Experiment 240.

' November 10. Trypanosomes appeared to-day in the blood

: of Dog 239 which was mjected with blood fromn this animal.

! The following chart shows the comrse of the disease :—

[

B DATE| SEPTEMBER. OCTOBER.

| 24252627 28293031 | _2 345678I10111213 I‘i!%lﬁ I718 1920212223 24
1y 0 L
o9 | I | ' (== o i B 18] [ ]

. wos| | [ | | | T 1 2 [ R L e

i 1107 _! ! | |____J__! | ! | | |

| 106 || | 1 o . Ol 9 O =

| 1os | Mx’i!i-_ S O 2 721 8 =

| 0% b 1 ._,H__. 4 - | ] | e e

™ 1 1 ] K1

103 | WLH_'H‘L’" M JAA L AL LA LI Ll A
02 T A A A A G A A A AR 1]

: ot LT is ” o fl;“i;’“}?‘-' ¥ ,'H_ J}f' HIi [ fh‘_,‘-.f L\

| oo YV CH T A Y

| e e A
97 __‘i[_l [ B 58 B 1 5
96| | || #3 _1 i 5 R 3 o ] A e R R




——

e

[DATE[OCT. NOVEMBER,
5262728293031 | 2 3 456 78 9101112131415161718 19 2021 2223 24|

B E HISESEE AN SN

109 |
o8| [ | |
107 ’
106
105
104 | |

1103 | 4 |
oz [N 1] :

oo [T

98
97 |

_._
=]

=
L=

Thih‘ ;'ﬂlilu:].] was 1}]!1]| !'I.-u.'f]. for the following nl1.~;l:]'\'.‘ifiﬂ]ll —
o]

To note the effect of injection of blood from an animal
suffering from another variety of trypanosome disease (Jinja)
into an animal pnwnua[\ inoculated with blood from animal
affected with the “mule disease,” but in whose blood the
parasites had not appeared.

November 21. Injected subcutaneously 25 c.c. blood from
Ox 162, which was dying.

December 2. Trypanosomes appeared in the blood to-day
for the first time. This is the 12th day after the injection of
the blood. T lu interval corresponds exactly to the incubation
period in the ¢ Jinja disease ” ; compare |*,\.p@1m1gni 162.

December 15. The animal appears thinner, the coat is not
gtaring.

January 13, 1904, The animal seems less vigorous than
before, ectherwise there iz no nuh'“ntTh\ change.

January 19, The animal is unable to rise to-day. The con-
junctivae are very pale. There is not much emaciation.

The i:al]:a\\lr];__; chart shows the course of the disease :—

DATE[ NOV. DECEMBER.
2526272629301 2 34 56 7 8 9 1011121314 1516 171819202122232425
110 e 5 = EE B
109 i 1150 i
108 [ A
| 107
106 sl Sl
105 N
104 7‘
103 N/

|

|

-
D
+—]
i
i e
1 e
==l
=
—_
=
==
P —

e f ] I' Lf'-“ '} T.' 1 I .'1' 1 f“? |
101 1 X

100 7 VIV : A

99 [ 10 5 P ]
98 | 3 M T 0

97| | E | { L i e
96 il




N P e v o el T T s
- ’..:; e R |t — e e T T £ e,

176
DATE| DEC. JANUARY.
262728293031 1 23 456 78 91011121314151617 181920
7] 15 1 5 O 6 T ’[ | REE
1089 | 1 5 0 O L R B (MR b
108 | f ] 0 O (& [l i
107 [ 5 I [E eSS ! '
106 [=[=]E] L P, [ |
los || | |l [ | Wi E
ot || X N A/ A T [ i
03 [V PN ' TN ]
--" o |I____1 I 1 | | —
102 [/ 5\.';-”" N . I 18R
101 [ S [ 1 )
100 ST T I ) {1 S i
- | Il [F[E :
: 1 9? FEARA e Ll | 1= T ’.l__-! 1 g
- 0 2 REBIEIHLE - 0 L ELE
VEL] (190 7 EEEEE [ 1 (R L 5
The following table shows the presence or absence of
trypanosomes in the blood :—
| [ Parasites in the blood,
|
Date, 2 e P S
Filaria. Malaria. Trypanosoma.
|.
1903.
:.';L'!J1-_ 25 A =
Oct. 2
6
3 ALl
, 18
s b
VY :
| =
» 28
| Naoy -4
! 11
{ 18
: Sk 81
| o 2D
1 Dec 2
| s 9 &
| 16
i 23 i i
: ity , +
j 1904.
Jan. 6 -+
{55 2D N EE M T R e X +
sk -+
¥
January 20. The animal died at 12.30 pm. Post-mortem
at once. The body 18 not emaciated and the coat is net staring.
: The ..u1|pn-rlf'nsin.1 glands are _%13]1%51';1!1_\'Ii-nlrn';_';uﬂ.' There is slight
| opacity of both cornez. No jelly-like material seen in sub-
; cutaneous tissue. There is no increase of fluid in the pleural,

lu-ric-rmli;ﬂ or l)l‘I‘H'l'!!ll‘le cavities.
Heart.— There is some jelly-like material round the base. A




177
S |

few petechiz on the surface of the heart, also under endocardium
of both ventricles. The muscle substance is pale. The blood
from this organ containg active 1!'l\‘pu]mxumu—s.

Lungs.—In both areas of infarction are seen; they are
\\'i_‘-rl;;'i-_‘,—r*'l‘t:l[u-l'.t and measure about one inch across,

J.‘?frfﬁ,’t-'u.-—-h']i_u"hi'l_\' {‘li!:n‘g‘:nl and e'c:!l;‘t:rﬁTm[.

Kidneys.—Both apparently healthy.

Brain—Some injection of superficial vessels, sub-arachnoid
Hlllﬂ itll'!'g';LSL_fal,

Glands—Along the line of the aorta and iliac vessels are
enlarged and on section appeared congested.

Remarks—This experiment is an important one, and forms
one of a series designed to observe whether there was any
difference in the effect on cattle between the © Jinja " and the
“mule 7 trypanosomes.

This animal was originally inoculated with the “mule”
\'ill‘ini_\-‘ of ['l'}'ll.‘l[]il.'-%trllll', and for two months, ::]T.iltnl;: 1 ]‘l_'I-IEjl_'i'H)e]_
never showed trypanosomes in its peripheral blood. Its blood
was, however, infectious, and when injected into a dog, the
trypanosomes appeared after the usual interval in its blood. In
order to determine whether the Jinja variety of trypanosomes
would develop in the blood of this animal, and thus constitute a
difference between it and the “mule” variety, it was injected
with blood containing the Jinja variety of trypanosomes. ~ After
the incubation period of the latter disease, trypanosomes appeared
in the blood of this animal and they continued to be present
till its death. The symptoms and duration of the disease were
exactly the same as in the Jinja disease ; compare Experiment
162.

EXPERIMENT 193. SHEEP.

To note the effect of subcutaneous injection of blood from
an animal suffering from the “ Jinja cattle disease ” into a sheep.

September 25, 1903. Injected subcutaneously 15 c.c. of
blood containing active trypanosomes from Monkey 135.
October 13. Many trypanosomes were found in the blood
to-day for the first time, eighteen days after inoculation.
February 3, 1904. The animal appears short of breath and
18 not walking about much. The general state of health is fair.
The following chart shows the course of the disease :—
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The following table shows the presence or absence of
trypanosomes in the blood :—

Parasites in the blood.

Date,
Filaria. Malaria. Trypanosoma.
1903.
Sept. 23 -
A 30 =
Oct. 3
T i
10 -
b 11 =
L J 13 }
16 2
17 +
19
21
i 27 -
.\I-I,J\ 4
o 11
11 18 +
o 286 +-
Dec 2 -
A H : i
s 16 -
y 23 ;
¥ 30 -
1904,
Jan, G
13
) =
5 27 «+
I"ely, =
5 1)

February 10, Animal died about 3 p.m. Post-mortem.

There is no marked emaciation, Conjunctivee pale—slight
hazinegs of cornen ]1|‘1_-R:-i||'. 'J'ill'l'l" 1\-. sOme iru'l'w;wv of | [‘I'|'I‘='I]'~
dial fluid, no increase of fluid in pleural or peritoneal cavities.

Heart—Well-marked jelly-like material round base.

No endocardial petechize. The muscle is very pale. The
blood of this organ contained active trypanosomes.

Lungs.—Both are healthy.

Liver.—Nothing noteworthy.,

-\"flfr'r_’:h— Not L‘]l[rli'_‘-._‘;l_'d.

Kidneys.—Both pale.

Glands.—In both iliac regions they are enlareed und con-
pested.,

Remarke—This is an interesting experiment, as it clearly
demonstrates the course of this disease in a sheep. The animal
was not emaciated. 1t showed no cedema of the sheath or.other
part. It was only shortly before its death that the animal

N Z
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showed any abnormal signs, and these were mainly breathless-

ness and a tendenc y to |1r about.

EXPERIMENT 211. SHEEP.

To note the effect of subcutaneous injection of blood from
an animal suffering from the “Abyssinian fly disease” into a

rﬂlll.'r.'ll.

October 8, 1903. Injected 5 c.c. of blood containing active
trypanosomes fmm Dog 177 inio this sheep.

December 2. .-'\:.1111 injected 10 c.c. of blood from Dog 256.

January }.'5. 1904. This animal keeps in good health and
trypanosomes have not appeared in the peripl heral blood. The
temperature remained normal throughout.

Trypanosomes having failed to appear 1n the blood, this
animal was used “to 1 1::14 effect of subeutaneous In]t ction u{
blood from an animal suffering from the ¢ !m] 1 cattle disease’
mto a she ep pre \,Jml\l\' moc l]i‘l.it'll subecuts Lm-nuo]‘-’ with blood
from an animal suffering from ¢ Abyssinian fly L].]zr'nl.“l“:L', to which
it proved refractory.” 3

August 23, 1904. Eight months after previous injection no
i]\luulluhu]m s having appe: ared in the blood, 1°5 c.c. of blood
from Rabbit 289 was injected subcutaneously into this sheep.

‘w:,im-mlu r28. Trypanosomes appear ed in the blood to-d: Y.

The following chart represents the course of the disease :—
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The following table shows the presence or absence of
rypanosomes in the blood :—
trypar 8 tlnilfl

Parasites in the blood.
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EXPERIMENT 194. SHEEP.

To note the effect of subcutancous injection of blood from
an animal suffering from the “ mule disease ” into a sheep.

September 28, 1903. Injected 3 c.c. of blood from Monkey
1\’“. Ihﬁh t'unl:umnu active trypanosomes. \

November 8. The trypanosomes not ]1.1\|1|'- appeared in
the blood of this animal, it was reinjected with 7 c.c. of blood
from Jackal No. 240, containing many t].‘I\Ifd]l”ﬁfJ“ll'-".

.|:l1|11:_11'1\' 6, 1904. The ammal is fat and maintains its health
well.

February 9th. - The general condition of the animal is good.
The temperature remained normal throughout.

The blood was examined weekly, but trypanosomes were
never found in the peripheral blood.

June 18. Animal died at 12.30 p.m. Post-mortem.

The body is not emaciated. There are no cedematous
swellings, No i]l)‘l[_lt\ of cornese.

There is some increase of fluid in the pericardial cavity ; no
increase of fluid in ]:plvlllcll or pe tlinnf- 1l t.l\'lt]L“-

Heart.—A considerable amount of jelly-like material round
base. 'I'he muscle is pale, otherwise nothing noteworthy. No
active trypanosomes in heart’s blood.

Lungs.—Nothing noteworthy.

Liver.—Is congested.

Spleen.—Not enlarged.

Glands in neck enlarged and congested. Juice contains no
active trypanosomes. :

Remarks.—This experiment is of considerable interest, as it
shows the course of this disease in the sheep. As compared
with the Jinja disease it runs a very chronic course, and, like
the same disease in the Goat 194 and Ox 202, trypanosomes
never appeared in the peripheral blood, although the blood of
the latter was infective to dogs. There can be little doubt that
in the sheep also the result of injection of blood containing
this variety of try panosome is to produce a chronic disease
which lllllhlilz-!\ kills the animal.

EXPERIMENT 192. GOAT.

To note the effect of subeutaneous injection of blood from
un animal suffering from the “ Jinja cattle disease ” into a goat.

September 25, 1903. Injected subcutaneously 15 c.c. of
blood from Monkey 135, containing many !1'\'lnall;cs:~'rn]u:.~;, into
this eoat. : :

October 8. There was some loeal reaction at the site of
inoculation, but no abscess formation.

October 10. Trypanosomes appeared in the blood to-day
in considerable numbers, the fifteenth day after inoculation.,

April 27, 1904. An enlarged lymphatic gland was felt in
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the right supra-clavicular region. This was punctured; the
juice showed many active trypanosomes.

?":L‘lllu'lzllu'T 27. The animal |"*'"i"'* in good condition. The
trypanosomes remain present in the blood.

The following chart shows the course of the discase :—
[DATE[SEPTEMBER . ~ OCTOBER.
1903|1920 212223242526272829301 2 3 4 5 6 78 91011121314 1

1 |l |

L | il T et
| |

ol 1 11 I 'J EEEEE

|

|
| b 4 - -_l . — 31
o[ LI T 111

I .

[DATE[OCTOBER. NOVEMBER.

19032021 22232425262728293031 1 2 3 4 56 7891011121314I516171819
ol 18 } A
MMos | =i ! Ll b o bt b L .
[[o: J BN '
107
106
105 |
104 |_|
103
102 |,
[ro1
100 |
99
98
97

A — e 4

DATE|[NOVEMBER " DECEMBER.
1903|2021 2223242526272829301 2 3 4 56 78 91011 121314151617 1819 20)

"--"'-['-"ié"'i]iil'H‘||!|-
e 1 s 0 l'[
) oo L I 1111 I 5 L 8 |
1 o2 i et 8 B ‘ [T FEL ] I 5 i ) ]|

. . '| |

Tl :
[y EEEEE | EEE
106 |51 1 1 L4 14 | L/l
105 | {1 :'f' |

{104 /1
;HTT d
1102 |
‘I['i |
| 100 |
949 |
Sﬂ*
97

| 1 6 L A




- - f
| e _ i e ]
1 . = — -
R o o e e — == ey 1 -1 T | _
| 2 [ T—— i I [ =41
-1 = E3 B e | gy r =]
(S | e _ A e = = |
0 o R o e o I m SIE ]
— 1 5 |
o e e P B L el R T el [
0 1] [ST===] _ ol B 2 |
e e s T I e S T i B e == | O [ T e
S| 1 | i o sl s [ _ 1 =t —
= il B 2 e i | 1 =
o s 5 B s
— — e — e e " — ™ - —= r—
od = | ] il
S 1T = L e |
i = | | ] | R B e |
o — mr——ree— T L Cep—p— — ¥ =
o _ _1|."|T. =T} | ] _ _ i
S EnEER L N ] <=L T
= S8 11 ks hasl I R (3 e i 3 - —1
| .o -1 | | =i 1 _ | | 1 | |
—d 1 e s e e (=il ™= 1 = 1
R RN B e Joedd | EEe=E FE
T == B e s o =ls 1 ﬂ.| : ..|rf”ﬁ” et — L
-2 5 I 5 ) o 5 = 550 8 | ] P e =T _
~H | _ =l | | = |
v & = e t 1 = —— =1
r={ | 3 1 = O

4

MARCH .
1904 2[2223242525???291 23456 78910112131415161718192021 22

JANUARY 1904,
1
4
|

FEBRUARY .

1904 2122232425262728293031 1 2 3456 78 91011 12I3141516171819 20

!

ﬁ? |
Vi Eme:
-
|
|

|
|
|
|
1
|

- e T T e SR A e A T TG

=
od
& | : I ) 6 s - = S
] _ I e T O
o k., Ew T et | | 1 |
A [ £ .w||‘| ._qH.._Tf: B _ |
P _ ] _ % =Tl ._r..\li.l_!_- =]
o 8 TS S Y . = R B B [ LIEY | _ [ |
| m~ = [ = [ o] _I,I_.I_i|_1\ﬂ e 7 S i
| - | L=l | ol S R — | | | || ——L | | |
|2 | E=sEEELY, | EER R s = o
5a| ] . [ et | B -3 i 8 i G T i = = i O O
| ; i = e T T e M — | : = El IO [
lm = | . = == _ B B = i [ O
EX3: i €mie [ e o8 T ===
L& il a5 i | (S E R B ] St} et ] ) Sy | e N R
L I [=F z [&Elmil e i | |5t |@ =1 o T i
o A Gl A i ey 2 B I P20 = e dp] o G Er e v M bl L |t | |r..1....\._1l.,| B B L S B
o SIS _ i R o el L 0 [ L R 20 20 [ BEERsS OO ERE
Ee o Ging Mol—0 % on __ﬁ OOV UNEMN—O DN~ | OQE?GSJ....HHHMVIQB?F,,J“
E0l=02082002008 NNn X S22 0800 0IcLomn NN |22|=SCopo00oceadman
L e = e s =i 1 = P e e e e e e ot

W re e .




185

~ APRIL.

o
o
od
[=]
od
=]
&
e
L
75
=
o |
o
=]
[}
o
M~
w
uy
<+
gt |
o
—
=]
K
(=]
od
o
o
P~ [
L
w
o
et
oy
o+
o
(]
o
<
o
o

[DATE[MARCH .

MAY

| Wi ¢

2223

T

202

17 16 19

121314 1516

S 1oll

JUNE.

DATE| MAY

1904(242526 2728253031 | 2 3456 78 910011121314151617 18192021222
T T - 1 e




H
|
|
i
|
|
“_
|
M

186

JULY

rDAT.-'_ JUNE

18192021 22 2324

|

o

il
|

3 Iul. e t I,.k
|

o i H

o3 | LAl
102 [t
Q1

[SearlaE R
| - .._..r. <
|
Al
|
I

!I‘JG‘F 24252627282930 1 2 3 456 78 %10 Il_IE_I]II-‘e'._j; 1617
109
o1 y) LI BT IS L
107 |
LA 1A
SE
104 |
‘rl___.
1 { |
1) T 1 |
IJOG|_1'_.
e I.._i o e
96| |

R
a7 =

e 11 1 1

{106 |
|n5

l

AUGUST,

DATE |JULY.

1
|
r'
|

67 891011121314 |5_|§}|? 18 19 2021 22 23 24

|

[

i
4
1
4
|

|

|
=
I_

= |

i Kl IS ] e 5 e == . Gl EL ) B
) o A B 5 o — | R
o | | =t |

e —1 e e e e e

[ =
) i ST O B o s = ] BB
2 | 1" 11._ _

I S <t OO [ S (=5 BT KO
-] I
m| _ T | EEE
e e e e, s e
3_|. I 8 B . = i o] o B
M_| | ..Jm.lj._U!.m|,_|;| EA8
2 i
ML e

! [
a.M..' = | JHJ.II.l..Il.lr._lul.l -
o LT I | e
ﬁ.l ..Il;”llrmnur |
MHOQ.B_! DN MN—00ONIW
MmO 000000000 NN

SEPTEMEBER .

[oaTElAUG

|
L ki e s et ]
B e o e
— |
L e | In.ll._|_|;_.|.lr| o T
| | 4§
e 24 e
| T | |

1 ......|||, | |
| e s B

Lk i —t— .

e

) =

| S + [ R it ey e — d

(] == i |

[ T —t— 1

~= e — e = 1
e |

— e s 0 PSS =

» 34567 8 91011 12131415161718192021222324

| =1
BB R e o R B
G Bl e o 2 S LS
I J Bl
R B P [ oy e e e T
o | 1 | sl I e (|
bl (] S e 8 B = 4
AEEEES=—_1 -
o B [ S % O e — B il
= o |
(oY) { ||Imu..
N T
S
od .|.ull|-| | 1
e T B B Y | [ =
P Fo P e o et = == == o o 0 I
. C e 0 | ki |
mogﬂ?ﬁnﬁqiglﬂﬂﬁ.?_b.
a0 O0O0OQoCOOCODO® Do




187

[DATE|SEPT. OCTOBER.
1904]2526272829301 2 34 56 7 8 9 10 1112131415161718 1920212223 2425
S ——— T T | =T

110 i _‘|_ | | 1 |

109 IEHE CEE U0 R R R R

o8| | S 25 0 B Lo ]
107 2 ):,_l ! : J=s| B :
106 | | ) IR | i)
105 A B 1 o O 5 L [ ]
104 Ny Nx 1l
103 AWAY; | ' A

@ 102 |/ VATR'A'EN ABAW R
100 [ 1] I A I A
39 EEEEEEEEDE _]
98 | | e ] ! ] I | | b
97 [ e ES ‘ I_.l_.l._'__l [ |
96 i o A 5 I R
55 EEEEEAC R

DATE|QCT. NOV.
1904/262726293031 1 23 & |
] I 1 A L2

os [ | [ | [

22 el el

The following table shows the presence or absence of
frypanosomes in the blood :—

Parasites in the blood.

Date.

Filaria, Malaria. Trypanosoma.

1903.
Sept. 23
30

10 i
13 |
16 }
15 -+
21 =)

28
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Parasites in the blood.
' Date.
Filaria. Malaria. | Trypanosoma.
1903,
Nos |
2 11 -
) | 8 4
o a5 |
Dec ) o '
. 16
o 23
" 30
1904,
Jan. 6 aE
i 13 -
20 +
27 +
3 e +
9 =
L7 }
i 24
March 2
i 9
; 16 i
h 23
3 10 iE
April 7 -
0 20
7% o7 4
May 4
11
» 18 . J +
= 24 b =&
June 1
vy 7
; 14 +
22 -
s | .
July 13 | I8
5 20
Aue, 10
17
ke 30 !
S |+| i
14
5 28 -
Uet, 13 -+
5 19 |
Nov. 2 =

Remarks.—This experiment illustrates the very chronic
course of this disease in goats. The condition of the animal 18
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ExpErRIMENT 212, GOAT.

To note the effect of subcutaneous injection of blood from
an animal suffering from the “ Abyssinian fly disease” into a

goat,

October 8._, 1903. Iil ui[:rl subeut: Ul{'i"ll‘*t 5 c.c. of blood
containing active trypanosomes from Dog 177 into this goat.

December 2. Again injected 10 c.c. of blood from ]!nn 256.

January 13 1904. The general condition of this .mnnlI is
good. II\EF‘HHM!JJIILH have not appeared in the hlood.

The temperature remained normal throughout.

The blood was examined weekly, but no trypanosomes were
found in the peripheral circulation at any time.

Trypanosomes having failed to appear in the blood, this
animal was used “to note the effect of subcutaneous injection
of bloed from an animal \Iln'ulili" from the |H|]t cattle
disease’ into a sheep [mwmmh inoculated subcutane nud\ with
blood from an animal suffering from ¢ Abyssinian fly dise ase, to
which it proved refractory.”

August 23. Kight months atter l'll'l"\'E:HN illjuiinll no
11\11.1110&(::111%h.nm" appeared in the blood, 1°5 c.c. of blood,
containing many trypanosomes, from Rabbit “‘w” was injected
gul n,nT.nu_uml} ;

%elll’trlnlu_:l' 28. Tl'.\'pu]lcnsum{,s.-\- have .-ulm}:t:;n'q_‘d in the blood
to- tLl‘\

“n- n“n;:\‘.ll]” (}Lﬂi 1(:11]1%[11% ”Ii CONUTBE c\i‘ the disease :—
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The following table shows the presence or absence of

trypanosomes in the blood :—

Parasites in the blood.
Date.
Filayia, Malaria,

'f-'l'.\'] O80T 0,

]!Jltll. |
15

5]

June

" 25
July 12
20

Auzust 10
Sept. 7

Cet. 5 | iy =

)

Nov., 2 | -+
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EXPERIMENT 194. (GOAT.

To note the effects of subcutaneous injection of blood from
an animal suffering from “mule cattle disease” into a goat.

September 28, 1903. [njected 3 c.c. of blood containing
trypanosomes from a monkey, Experiment 180.

November 8. The trypanosomes have not appeared in the
blood of this animal. Reinjected with 7 c.c. of blood from

jackal, Experiment 240.

The temperature remained normal thronghout.

The trypanosomes not having appeared in the blood of this
animal, it was used “to note the effect of injection of bleod from
an animal suffering from the ¢ Jinja cattle disease’ into a goat
previously injected with blood containing the ‘mule’ varety of
trypanosome, but which had not appeared in the peripheral
blood.”

November 21. Injected 10 c.c. of hlood subeutaneously
from ox, Experiment 162, which was dying.

December 2. The trypanosomes ?lll!!l‘.’l]'l'll in the blood
to-day for the first time, eleven days atter inoculation.

January 6, 1904, The animal is pregnant. She appears
sick and is lying down.

The following chart shows the conrse of the disease :—

[DATEINOVEMBER. DECEMBER
l2021 222324 2 3 567 8 9I1011121314i51617181920]

ol 11 ]

Lo - _ | :

el e e |

oa | | | |
o7 L1 1
106 |
105 ||
o4 | | i
103 | )

02 [T
101 |f
liao [}
b e
98 i
-7 2 ] IS B B
96 lll AL
95 |

LEE b= i

I—— - I = o




A e T 4 e T e i g e e B . e A i AN g,

192

[0ATE|DECEMBER. JANUARY :'

21222324252627282930311 2 3456 7 8
vo o J] | [T'H"r 1 T ) 1
109 | Y I [ O S L
17 1 i o S } 8 8 ][ g
o 50 T T 0 R T 2 P S e
06 || | Jt—t | Ll k ‘ | ‘ =]
los ol LMl f ddld D ) O
104 [ | oMY ol LN 11 15 ] I =3
r IS 1
163 | .Inll.ll 1r I ! 0 |
LT TIR av: 1 —
[1or [L1f] _',r"..;_. 121 Ead 0] il .lff__ r |
oo 1 8 ) 4 S ) ) U 5 RV
== I 4 P P T = Lo '_il__
98 4 Tk f‘t; |
971 | | 14304 A L i iy
131 0 5 8 Y 2 6 0 1 5
95 __-_L'___;#_._ EnEmER l__
94 &5 | ] 1 13 g7 i (38 o=l
1 1

The following table shows the presence or absence of
trypanosomes in the blood : —

Parasites in the blood.

]'itil'.
Filaria, Malaria. Trypanosoma,
1 903.
Sept. 22
i 30
Oet. 5] 12
6 =
i 10
13
= 16
19
; 21
: 26 u
: 28 =
Now = |
| |
11 -
i 15 =
-, 4145 =
Dec 2 }
9 =i
5 16 A
23 -+
510 A
1904.
Jan. 6 =
H =fa

January 6. Animal died this morning. Post-mortem.
No emaciation. There i8 no opacity of the cornem or
cedematons swellings, The superficial glands are slightly
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enlarged.
lJL‘Tii.'t'i-]H"El] cavities.

Heart—A considerable amount of jelly-like material round
the base. There are a few petechize over right auricle. There
are no petechim under endocardium. The muscle is pale. The
blood of this organ contains trypanosomes.

Lungs.—Both show small extravasations under pleural
membrane, otherwise nothing noteworthy.

Liver.—Nothing noteworthy.

Spleen.—Slightly enlarged ; substance is soft and friable.
Smears from this organ show the presence of trypanosomes,

Kidneys.—Jelly-like substance surrounds both.

Glands—Along the great vessels they are distinctly
enlarged.

Uterus.—Contains two practically full time foetuses. The
heart blood of the foetus shows no trypanosomes, nucleated red
corpuscles were abundant. :

Remarks.—"This experiment is an interesting and important
one. Its object was to determine firstly the effect of injection
of blood containing the “mule variety of trypanosome,” and
secondly, when this latter failed to appear in the blood, to
determine whether the Jinja cattle” trypanosome would
develop in the blood of the same animal. The first injection
was mnot followed by the appearance of trypanosomes in
the blood, although two inoculations were performed, but
when the blood containing the “ Jinja variety ” of trypanosome
was injected the parasites appeared in the blood after the nsual
incubation period for this disease and continued to be present
until the death. The death was due to the trypanosomes,
perhaps hastened by the pregnancy. The above experiment
suggests that as regards their action in goats there is a
difference between the frypanosomes of the “mule” and the
“Jinja cattle.”

3 3 . . a .
[[1. ,'i.l'r’ e Ffr{'r-'u'ila'}.l’al.l’ H'f”lﬁ one ar more than one ,kll.'-_-."f,-." aF

II'J‘.I'IH'J."-a'.'.lr-'-\'r'.ij':’” 4

As has been shown the Trypanosoma gambiense differs in
morphological characters from the animal varieties studied
here. The difference is more marked in their behaviour when
inoculated into the various experimental animals. From a
consideration of the results obtained, the first conclusion that
will be arrived at is that the trypancsomes found in the
ammals in Uganda are different from those found in sleeping
sickness cases, and in men showing no signs of sleeping:
sickness, the two latter trypanosomes being identical, being
n fact the Trypanosoma gambiense of the West Coast. As to
1]1&.‘ nature of f‘]lk‘. animal 11'}'}'!:11n|.~i1|]r1|-.~¢, i]u_‘ tacts may be
summed up as follows :—The trypanosoma of Mr. Pordage’s ox
when inoculated into a monkey and dog failed to appear in the
blood of either; it further appeared and developed in the
blood of an ox. In these results a difference is established

(7390) 0

No increase of fluid in the pleural, pericardial or
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between this variety of trypanosoma and the Trypanosoma
gambiense. Owing to the fact that it did not take in the
experimental animals, it was not possible to study this ‘ strain ”
so fully as the others.

With regard to the other varieties it will be at once obvious
that the Jinja trypanosoma marks itself off from the other two
in its behaviour when inoculated into animals. It runs a more
acute course, and is capable of developing in all the
experimental animals except the baboon, whilst the Abyssinian
and mule do not develop in the blood of sheep, oxen and goats.
Thus a distinet difference is constituted between the Jinja
trypanosoma on the one hand and the Abyssinian and the mule
on the other. This was also established by inoculating animals
resistant to the two latter varieties of trypanosoma with the
Jinja ¢ strain.”

The reactions in animals of the trypanosoma found in the
mule at Entebbe and that obtained from the Abyssinian
boundary are in all respects similar. The Jinja trypanosoma
most 1'-1().*-:&'1}' approaclies the classical African type (Nii_&i'iltl-'!}.
and is, probably, identical with it. The other two differ from
this type, and may be provisionally included under the un-
classed varieties of African trypanosomes. It may be briefly
stated that the species of frypanosomes which have been met
with here are: (1) Trypanosoma gambiense, which 1s identical
with those found in sleeping sickness cases and in cases of so-
called ¢ Trypanosoma fever "y (2) Trypancsoma brucer or a
Very i,'|ur~‘l_'-l_\' related H!"I".'i.['H, with which the Jinja cattle trypano-
soma is identical ; (3) a trypanosoma which occasioned the death
of mules in Abyssinia and a mule in Uganda, and which 1s
provisionally unclassed ; (4) the trypanosoma of Mr. Pordage's
X,

The following table shows the result of the injection of the
various animals with the different *strains” of trypano-
BOmes i—
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Table .v.ﬂ'u!:'-'rrlu,r the results of injection of the variows trypanosomes found in Uganda into different antmals.

Pres

nee or absenee of trypanosomes in the blood after inoculation with fluids containing trypanosomes from )

Animals used for experiment

Sleepin Mr. e A byasinian Mule, -y
,,.._E_- Jinjn cabile. animals, Entebbe
A : | - }
o T T T T 1 T =
" T t i
a. Adult . 3 i 4 5
b. Kitten . o + q I d
5. Rats.. s L S t t ¢
& Rabbti } t
7. Guinea e L + + = 4 4 |
8. Bheep ; - i t ) |
8. Goats ; 4 !
< 10, Oxen o - - L $
gz 11, Masai donk t '
2, Dag-faged baboons
13 Mule
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pLE SHOWING REsuLT oF INOCULATION OF ANIMALS IMMUNE T0 ONE VARIETY OF TRYPANOSOMA, WITH

R STRAIN (—

R —

Variety of Trypano-

hiel Remarks
to wheh

No. of

et

il I8 1IrEe

e ——

ratura

Ox 202 .. ; Miule ...

Goat 1D4... e % o = - o L,

191 | " i W - | Control

™ o —— T S

Le
An w100
Shee 2 A bvssimng o ‘ AT, ey L. "
Sheep 211 i A 1 i
Goat 212 " . - 5
|

| 1
Ox-208: ... ¥ss iy - * " aan - wes L1}

i
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17. Can the G lossina 'E'Hlillh": convey the f”llf'nuuﬂmnrf found

h;ﬂr ,.;'ra'hf'r{

Animals ?

Cuattle,

(&L

The animal

Im}T!LL\

Fntebbe and

L'iu}_;h:\'ul for
The dog 13 :jmu unsuitable owing to the difficulty,

1!.’_!'-&”;“4‘.'.

these

Mules to h’rare"!i",’

L\;lnli!mnh was the

alre ‘u[\' Imntlnnul of obtaining an animal iuu from ant]ulu_

stomes.

animal suffering from the above diseases

imtervals of
monkey. Only the
counted as lm\m“ fed :—

EXPERIMENT 196.

flies

time, to place the

The method employed was to feed tsetse flies on an
and then, atter varying

same cage :_:[1 flies on a ]IL‘illlll.\'
which had filled themselves were

MONKEY (Cercopithecus sp.).

Feeding tsetse flies (Glossina palpalis) on a healthy monkey

6 hours after they had been fed on a monkey infected with the
“ Jinja cattle disease.”
Number of flies Number of flies
fed on —- fed on —
Date, — Ty Date. Tryp.
Infected Healthy | Infected Healthy
Monkey. Monkey. Monkey. Monkey.

1903. ; 1903.
mept. 22, .. Absent. | Oct. 8.. 11 ]

T e} 10 11 S g | Gl

yaasy.. T L3 g IED L, 11 14 Absent.

e ] 16 14 Absent.|] ., 1l... 14 13

A 15 14 152 1 T 12

ayrs * Bl 10 17 : 13... (] 12

3 28 20 12 e 12 10

fat e e 14 9 15. 10 8

R ST 10 . 16 12 b <L [0
Qct, 1b=3 16 12 ] 7 1 10 9 | Present.

2 LS TSR Y 8 v

L 13 | 8 Absent.| %, 19...|

e e el 1) 90, ..]

e 5 [ M ] SR a2l

S ST 11 , 922,

no T 0 i 10

EXPERIMENT

T“L‘(}E]illﬁ‘ flies ( Glossina jirH}‘J:HfFJ'H) on a he .1lf|l\‘
.t“n,l' they had been fed on a monkey infe wcted with the

24 hours

204.

MoONKEY ( Cercopithecus sp.).

monkey

trypanosomes of the Jinja cattle digease.”
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z : s |
Number of flies | Number of
fed on :— . flies fed on :—

Date. — Tryp. Date, Tryp.

Infected Healthy Infected Healthy
".\].U]Ih(t:“\'_ l\ln]l]\'t_'_\'. Ml.llliil-.‘\'. .'\il'JIJkL."\',

1903. ‘ 1903.
Hept. 27...| 14 Absent. INov. 19... 4 Absent.
A 17 TR B o (i1

=R J 24 Sl i 8

S 26 . 5 9. 0
Cet. fin s 12 : 13 fex
AR s ; 0
R T ) T = 8 A bsent.
e IV 16 Ahbhsent. | ,, 7
S s 14 o 10
0 T...l i} i 6
% HI 9 3 . 8
- 9...| 16 Dec. 1. 10

_ .—'&},{H..E.!Ill, o

et
(=
i
o -

10 A bsent.

Jp et
2
=
s
| o
> O 09 1

S L S e 9 ; 8

14 40 - 6 !

M 1) % 14 . 7 6

B 1T el 24 R L 3

S e 26 Abgent.] ,, 9... 6

e e 12 e LB ) A bsent.
L 16 ¢ 8 by 8

. 0L, 9 L e 0

Fi i) B | 20 et 3

oS ga 8 Absent, 14, G

i 18 R G

L 10 e et 7
ey 16 e B 3 A bsent.
o og el g et 4

SER 8 , 19 4

Ll B e 3

SE a0 0 Absent.| ,, 21l... 5

16 o RS 3 Al:;;ém..

Z
C 3
-

o Bits b R 0

S5 10 gl 7

i 4., 14 Absent. il 12

1 "-"-- R " :-JH :?-

Fotpmi s 43 i 12 e EE ]

e b RIS 19

R 0 el 12 Absent.
T ... 4

ey LA 0] 1904.

e o el [ Jan. 1l... 12

BE L e 10 A bsent. iz Bhiwel] 10

kL [T T ! Iy 0

e L L 12 Nyt i 10

AR M R 6

R e Ve G o sl 13

S [ 0 T B i s s ol v b Absent.
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Number of flies
fed on :(—

Date.
Infected | Healthy
Monkey. Monkey.
1904,
Jan. 9...| 10
Lo ¢ B 9 A
B o 7
5 l2esl 12 x,
A Y = 0
FEO 1 TN T
& Do 12
o i 1 G
o e 9
18250 i)

Tryp.

Absent.

Date.
1904,
Jan. 19...
20...
21
1

o]
ke GO b

5
-
vy =0
5 D
o
" il .
28

Number of flies

fed on :-
~ Tryp.

Infected | Healthy
Monkey. Monkey.

12

4 A bsent.

14 o

o o

6 2

.llll' s

J s

4 Presend.

EXPERIMENT 199.

MONEEY ( ( 'm-f_-n‘,m'r}uw_'.r{s sp. ).

Feeding tsetse flies (Glossina palpalis) on a healthy monkey
6 hours after they had been fed on a monkey infected with the
trypanosome of the « Abyssinian fly disease.”

Number of flies

fed on:
Date.
Infected Healthy
(Monkey. Monkey.
19053,
Sept. 26 14 10 |
2 27 11 14
i 28 be] 3
=89 20 13
= a0 27 11
Ocet. | 8 a
o 2 tal B
y 3 6 q
. E! 11 7
4 H 14 8
1 G 20 12
s T 11 17
5 8 9 14
- 9 6 20
= 10 10 13
$§ 11 11 9 |
T 14 10 |
13 16 11
14 14 18
i 15 21 8
5 16 14 18
17 12 14 [

Tryp.

A bsent.

A bsent.

| .\i-l:‘-_:lt_‘lii.

i.-\h:‘-\"'l:ill.

Date.
1903,
L)et. 15
. 19
2()
21
29
8 23
0 24
20
n 26
Q7
TE] i
29
30
%% 31
Nov. 1
2
)
R D
. &
il
Q

Number of flies |
fed on :

Tryp.

Infected Healthy
i.\]u]t]{q'l‘.'. _\IHIJ]{F_\'.

9 7

= 1<

12 )

10) 11

12 14

11 17 Absent.

10 9

8 26

12 10

10 13

18 14

20 12 | Absent.

18 14

20 12

18 12

12 l4

14 12

12 10

14 16 Absent.

16 10

14 0 |

16 18 !
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Number of flies Number of flies
fed on — fed on :

Date. ——— g Date. -| Tryp:
[nfected Healthy [nfected Healthy
Monkey. Monkey. Monkey. Monkey.

1903. 1904,
Nov. 9 14 12 Jan. | G 6

e [, 12 14 T L 114

. 11 10 16 - 3 19 G

T 12 12 14 A bsent, i -+ 22 10

" 13 10 8 , 5 10 3

4 14 8 12 ; G b 12

L 15 7 10 A 7 b [ Absent.

i 16 12 10 5 &8 1 3]

17 9 9 £ 9 8 12

2 18 10 10 i 10 12 10

gl 12 16 Absent.] ,, 11 10 7

\ 20 14 15 = K 12 & b

E 21 ) B & 13 10 7

e, 23 7 8 14 b 7 A bsent.

53 23 6 14 i 15 10 G

24 12 11 ‘ 16 14 10

B ) 14 4 2 L5 6 7

. A 12 14 Abszent.| ., 158 8 7

R 8 19 7

: 28 14 10 =0 6o b5

29 16 [ 4 21 4 G Absent.

=& sa) 12 3 . 22 8 6

D 1 10 ]2 " 23 8 i

A 12 10 . 24 2 8

- 3 10 G A bsent. 3 29 3 G

» -+ 8 10 26 2 8

TR 10 7 Gy ! 4

» O 8 G ; 28 3 4 Absent.

2 6 29 9 G

e 8 10 G o =80 4 o

5 1) ba] G o 3 2 o

i 10 10 8 Absent. | Feb., 1 0 3

9 11 9 11 -, 2 3 8

" 12 3 8 s o 3] 2 b

H 13 5 7 o 1 5] 7 Absent.

S 1 4 8 8 = ) G 16

SeE G 8 6 3 10

18 8 8 . 7 14 12

2 17 6 4 A bsent. % 8 10 5

+ 18 5 G 9 10 g

i 19 10 5 10) 10 g

il 4 b 11 18 18 Absent.

T 21 ] 7 = 12 1 6

T 29 4 6 " 13 b 4] i

»n 23 3 6 g . 5 7

e 6 i} Absent.| ., 15 18 14

25 0 0 2 16 6 8

L 6 3 el 5 9

w27 d il el 4 7 A bsent.

, 28 9 3 Gl 4 ;

29 ! 2 < M) - 4
35 30 | ) 3 “ 21 G 2
A 10 5 Absent.] ,, 22 4 G y
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Number of flies Number of flies
fed on :— fed on :
Date. Tryp. Date, Tryp.
Infected Healthy Infected Healthy
Monkey. Monkey. Monkey. Monkey.
1904. 1904
Feb. 23 ] 4 March 3 | 6
24 8 10 | 4 ] Absent.
925 | b A bsent. 5 G G
1 26 G - \ (i ] {
33 27 D 4 Vi 5} 3
T hen H 4 . 8 3 8
1 29 3 4 4] | 1
March 1 6 8 ey ! 4
2 2 8 " 11 4 b Present.

]

EXPERIMENT 252.

.E"‘E-[_-c“r]j_}' flies ((;fn.e.\-fuaf .'"""":""'
24 hours atter 111L‘-_‘.' had been fed o1
“* Abyssinian fly disease.”

MoONKEY

k. (. ere rffle‘{."r.'r'-'.'c'f-\' v"‘i-’.) .

tlis) on a healthy monkey
1 a monkey infected with the

Number of flies Number of flies
fed on : fed on :

Diate. Tryp. Date. Tryp.
Infected Healthy Infected| Healthy
.\]l.lll]s't‘}'. ?\]tlllkl-l\'. .\Iﬂlsl{l'}'. :\]r::ll!;t'_\',

|

1903, ' 1903,

Nov, 14... Dec., 7. - Il

by 12 8. 11

S a3 10 T v 0

T T s 8 8] Absent,

1 e s 10 : ]2

1 19... 5 b |."\]I.\|,'Jil. . 12 1T

i 0 R 0 b

SR Lo 7 12 8

I e 1 o ¥ tal

sy S 18 e G :

e ) 14 o 5 b Absent.

w20 9 Absent.] ,, 0 - oo

26... 8 et 35 5] e

i Bl 14 o 5] :

e s 14 i | = : o

A I 24 | iy

oantls g : , G i

De L i 6 i

% L 10) Ak ot \

44 3... o 12 | A bsent. s 10 e

PR T 7 s oelad | 27 5

i T 9 28 6 ;

e 5 e s 20 5
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R .. e et SRR =
= b= e ——— . - 5 e g IR

Number of flies

fed on :—

Date. Tryp.
Infected [Healt |1_’~'
."']Utllr'u“\', Monkey.

1903.

Dec. 30... 8 +
¥ o (5] A bsent.
1904,
Jan: L. 4 "
v, Vo 6 i
4,.. b
b. 3
6. 3
T 10 Absent.
8.. 4
Q... 8
o B 8 1S 15
AR 1 I i
12, 4
13... 12
14.. 8

Ny A 1 :

ay: 15 5

e i D

i

Date.
1904,
Jan. 18...
19...
20...
- LR
~r-.?__
e
94
o
S
S
AT
28...
it pel
s et
i i
Felb. 1..
2.
kS
4,..
5 B..
T 6..

Number of flies

fed on :(—
Tryp.
Infected llt‘..'!]ril.\'
Monkey. Monkey.
. 4
|
b Absent.
“aw ']
24
i 16
U .
10
0
14
2 Absent.
22 12
2
4
4
(5] o
Present.

ExPERIMENT 203.

Feeding flies

MONKEY ( Cercopithecus sp.).

(Glossina palpalis) on a healthy

monkey

24 hours after they had been fed on a monkey infected with the
trypanosomes of ﬂn “ mule digease.”

| Number of flies

fed on :(—
Date. <
Infected | Healthy
Monkey. Monkey.
llHJ"
HL|31 AT R 10
28, ., 10
29... 14 ¥i
SR 0 B K 9
et L.. i0
= & 9
3. 11 5
'3 4,. 14
L b.. 11
e ok z 6
5 i 7
y .. 14
9 14 e ol
» 10 7
11, 9
12, 9
y 13 T

Tryp.

A bsent.

A bsent.

A la-.c.r1"1 1t.

E .-\hl:-:t-llt_

Date.
1903.
Oct. 14...
15..
16.
Sl
{ieaal ) o
e . 15
55 v l)
e
22
R 1
ooo2d
. 2b
26.
27,
O
% "‘.l.:.

30...

Number of flies

fed on »—

— Tryp.
Infected | Healthy
|Monkey.| Monkey.

: 11

= 8 b
5 Absent.
4
9 3
8
10 :
i 7 Absent.
20
14 <
14
11
18 ahs Present.
e 10
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18. Can other biting Flies (\.,‘J'J_‘um.u.rim ) convey the _’f_.r'..u‘p[{nox.mm
found in the Jinja Cattle, Entebbe and Abyssinta Mules to Healthy

Animals ?

Exactly similar experiments to the above were carried out,
the only ‘difference being that instead of Glossina palpalis
another common biting fly met with in Uganda (Stomoxys)
was used, these experiments are given in full :—

EXPERIMENT 223. MONKEY (Cercopithecus sp.).

Feeding biting flies (Stomoxys) on a healthy monkey which

had been tfed 8 hours before on a monkey infected with the
trypanosomes of the Jil_lj'd. cattle disease.”

Number of flies Number of flies
fed on : fed on :—

Date, Tryp. Date. Tryp
[nfected | Healthy Infected | Healthy
Monkey. Monkey. Monkey.| Monkey.

1903. 1903.

Qct 1L 7 8. Nov. 15.., 12 4] 6

] | R 24 18 Absent. O | A 16 13

SR | 12 22 ool By e 10 18

T o o 8 10 il bt 12 26

i biisl 14 16 ) 18 12 Ahsent.

T i P 16 24 PP ¢ I 16 14

1 14 16 b gt b 14 132

soclBie) 20 18 v e 10 - A2

R L1 Hs 14 L7 A bsent. s M 14 | 22

AR EE 18 16 by ks 11 10

st I 18 18 A T 14 12

W Sl 14 12 Absent. S 14 0 Absent.

. g L it 14 o 10 12

24, ., 0 0 L 14 | 30

.1 TR 0 0 vy 2Dees 18 20

s Ll 7 B s el 10 11

e e ] G Dec. 1... 12 14

o A 7 10O o & 14 9

Sl fs. (4] A bsent. i 3... 14 15 A bsent.

e 12 LO e o 16 18

g e 14 10 : Dl 11 16

NU\.'_ 1 E 12 1'1 5 6... |:3 18

- ... 12 16 e 7 (i 14 26

s D 10 12 o e 8.. 15 16
4. 8 14 " .. 12 6

e 1 12 17 Absent.| ,, 10.. 14 12 Absent.

- s o 14 18 et ] ] s 12 14

5 Viss 10 0 12.. 10 12

- B.. 14 16 13... T 12

R L 12 2 T 7 12 10

AN € ) 10 14 i 5 e 7 22

o] B e 18 14 e 16 14

1 g 14 10 | Absent. AN o 12 16 Absent.

Yol g 8 14 b 10 16

e I 6 12 i 18 12 10
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Number of flies Number of flies |

fed on :— fed on :(—

Date, — -| Tryp. Date, — R Tryp.
Infected “:L:ELFEIJ}' [nfected }[uul{-]]“.'
Monkey.|Monkey. Monkey. Monkey.

1903, 1904,

Dee. 20... 7 14 Jan. 30,.. 6 §

w 21..| o4 16 e Al 5 4

<poR 14 20 Feb, 1... 4 G

e 8 12 o e 6 4

clog sh=lyg 107! [ AbRentl] 4T 5 4 8

i 2h 3] : 4 4 8 A bsent.

Pt 10 4 51 s 11 12

el 2 14 S 8 G

SRR 12 25 S P b G 5

G 29 9 12 e S 6 8

R § T 28 Rt L 16 12 3

T e 12 20 Absent.| ,, 10... 12 10

e bl 10 6 Absent.

1904, R 8 8

Jan. 1. 10 20 LR e 8 4

- 2. 12 6 S " S 10 15 s

L =R 5 13 A TR 0 0

- 4., 6 10 P I 0 0

33 ) 8 10 17 0 () Absen

e G 18 15 e 2 9

i 10 10 Absent.| ,, 19... 4

3 10 8 e | 2 e

- 5 16 Ty G G

= 9 6 b ] 10

; 15 15 S5 SR 10 10

q 12 8 sy 2 9 | 6

18 4 SRR b 3 Absent.
6 13 Absent.] ., 26... 57 4
- i 5 vy Bl 4 2
10 8 28 6 14 s
b 26 o .29 8 G "
fi 24 i Mar. 1 9 8 o
; 5 10 2 5] !
& 7 i s 3 4 4
7 Absent | ,, | 3 3 Absent.
L5 I Vis 5 b G G
2 b 7 <ty 5 4 e
2 9 4 T 4 3
pER s | 6 4] 2 9
26 i b 9 {3 5
20 G ! R 13 8 0
98, .. 10 3 Absent. SR e 3 G Absent.
el O 5 5 T LR 4 Stopped.

EXPERIMENT 254. MONKEY ( Cercopithecus sp.).

Feeding biting flies (Stomoxys) on a ]u_'eL|E]t}' monkey which
had been fed 24 hours previously on a monkey infected with
the trypanosomes of the ¢ Jinja cattle disease.”




Number of flies Number of flies
fad on :(— fed on :—
Date. - = Tryp. Date. ; Tryp.
[nfected Healthy Infected| Healthy
Monkey. Monkey.

1903. 1904,
Nov. 19... Absent. | Jan. 13... 13

[ 54]
=
v

"

. ; ': Al mh L.

1
il 10 S /L ey ;
§5ih St 8 i 12 :
IREaRt Y, 1o 15 o 1,

e

oy 2D, 10 A £ S % 1

ST 14 Absent.| ,, 20... 6

Ll Ly i 12 E. T P 4 A bsent.

o : 11 5 BBl 12

TR [ L 8 el o i 137

s e 1 T 8

Dee. 1... 0 25.. 8

D 24 w 26, 6

ok o Fos 8 A baent. A 4

2 L... 10 o B 8

o . 6 s g 4 A bsent.
6 { s 300 2 m

o 1 6 Lt | 0
5 : 5 Feb. 1 0

= o 5 2 8

0 4 Absent. | . 3. 6
4 Absent.

— , \1-~,r.1st = ln 1;
Ben o 3 T El e 4 Absent.

: T ]
45, 2 Absent. B [ ot |2
9D... b "  H 4 \]|k||]1
ey L6 o] | I 4

27 12 A 0 8

28... 15 T {
P I 15 A 4
- | J 15 W BB 8

aialcalogs e | Abeent ko240 .. ‘4 | Absent.
1904. ST
Jan.. 1l... 8 2t 8

.. 2 %
3 ¥ H 28 : 4
! 6 i 28 51
A 5 ¥s b Mar. 1 12
# 6 9 y 2 G

55 | e G | T 3 | R R 'R
p3 17 2 = d... 8 Absent.
o dees 10 5. D
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EXPERIMENT 205. MONKEY (Cercopithecus sp.).
Feeding biting flies (Stomoxys) on a healthy monkey which

had been |{*rl 8 hours Pli'\]lllih]\ on a monkey infected with the
trypanosomes of “ Abyssinian fly disease.”

Number of flies Number of flies
fed on ; — fed on :

Diate. TI'_\'] ), Date. = TI‘_\'] i
Infected| Healthy Infected Healthy
Monkey. Monkey. Monkey. Monkey.

.' 1903. 1903.
! Sept. 27... 20 Absent. | Nov. 12, .. 16 14 A bsent.

o o e 16 ] 13 12 L6

Pt 13 0 o id 12

s e 23 18 e ety 16 14

(0T At o 16 23 el 16 11
S 20 11 et THALL 16 14
Sicd 14 20 e i U 14 12

n ! 16 12 e [t et 26 24 Absent,

6.l =17 20 | Absent.| , 20.. 20 10
6 95 18 S T 8
7 | 4 23 SR SRe) 14 15
8.. 24 18 Lt T 12 10
9.. 15 12 - e 14 8]

sechpal () 16 20 A bsent. U 22 165

=i [ [ 20 14 s T 16 14 \-l'ﬂ-'ltl.

35 2.. S0 28 bt LG 20

13.. 35 .l 80 SR 12 15

g5k 28 24 R 14 10

el 28 | 14 s 18 10

il s 18 | 14 Dec. 14 12

S b 200 |, 1B Absent.| ,, 2. 10 20

e Ve (IS I I B £ et Rl e 8 Absent.

19...| 10 11 e s 10

el 16 17 3 o... 22 1

L) R 14 12 - B... 18 14

g, 18 10 Absent. | ,,  T7... 22 16

=, . 12 10 15 8... 18 12

e 12 10 - Q... 14 10

b 2 16 Ao E I 12 6 A bseut.

e ) 12 e B B G 12

S 12 10 R 9 7

S e 14 12 e 9 156

el I 10 8 A bsent., s e 16 14

T 16 14 Aang! £S5 12 11

P | [ 18 12 el oI 15 14

Novy L. 14 10 R B 8 11 Absent.

- s 20 16 SRR - T 6 7

ARCUPA. 18 25 e e iR 8 12

e | 16 20 R 5 10

T 16 18 Absent. | ,, 21... 18 20

e g 18 14 22... 16 12

55 7 10 0 A i 14 10

jiiwee 8 18 14 ) ISR 5 8 Absent.

ol b 16 14 s b 0 0

e [ han 14 16 FEggyy 8 5

e [ i 15 14 e i 156 10
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Number of flies
fed on :—

Number of flies
fed on :
Date. Tryp. Date. Tryp.
[nfected| Healthy
Monkey.| Monkey.

Infected| Healthy
Monkey. Monkey.

e S S S | S —

1903. 1904.
Dec. 28... 16 20 Feb. 17... 6 8 Absent.
e G 10 15 T o e 3 6
30... 8 12 19... 2 3
3%, 13 12 A bsent. = 205 ) b
e =k 4 b
1904. 22, h 4
Jan, 1. 8 6 23... i 7
2 10) 8 2 M b 8 A bsent.
3 11 12 20... B! L]
| 12 G pram 3 Yo 6 te)
b 9 1O I AN 1 ¥
6 8 ! T -+ 2
7 6 3 | Absent.] ,, 29... 4 3
[ o 18 3 | Mar. 1. ! 6
0% 4 { : 2. 4 4
10.. 14 7 ! o b 6 T
R 12 (3 H 4... b b A bsent.
12...] 10 4 ! 4 9 &
3. 6 o . s e ! 8
14.. 6 4 Absent. | 7.. 3 4
15. 5] 7 8.. 6 6
SO | e 6 4 4 9.. 3 f
B (5 14 10... 6 5]
18...| LO o B e ) T A bsent
19...| 5 g 12, 6 i
0. .| G 6 ! S BT 8 !
i 4 4 _.'\]h-'t_-ltl.l 14, 5 8
Ry ] 3 | » 15, | (5
9oo4 0 6 i) 8
= G 51 X 1 4 10
3 6 o ’3 14 11 Absent.
% 2 4 S 10
= 4 3 b 12
3 2 A bsent. 10 10
) 4 ) 14 12
3 o 4 10 T
N | 2 ] 6 8 Absent.
Feb. 1... 4 Y L 4 5
i 3 6 N o] 10
: 4 | -1 L = i e 1 20
2 4.. 2 6 A bsent, i T 14 13
AN R 8 10 THL f 3
SRR 6 12 ECT 6 15
AR 6 4 s 1 8
S i 8 4 Apr. 1... 14 4
LOSR - 1] S| i 12 10 8
105, 8 1 - g 8 3
o B B 12 4 A bsent. i 4,.. (] s
iy L 5] 4] & b, 4 5
T It e (5] b e 6 4 10
o | 6 8 IR S 5 8 Absent.
IR U v IR 1 12 e 3 5
syl | 4 7 e 9 3 12
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Number of flies
fed on :—

Date. Try

[nfected Healthy
Monkey. Monkey.

I}ili\.'.

Number of flies
fad on ;—
Tryp.
[nfected| Healthy
Monkey.| Monkey.

1904,
Apr. 10... 10 8 | ()
Ll D 3 5 12 Absent.
12.. 20 10 ({] 10
g 0 0 3 8
R I 3 10 12 A bsent. 8 i
R 10 8 { 10
Se g 12 14 2 1()
| B 11 10) 285, I Q
yemd L. 14 1 i 29 3 8 Absent.
19... 24 5 . 30, 6 12 Stopped.
20, .. 14 11
EXPERIMENT 215. MONKEY ( Cercopithecus sp.).
]"I-!'I-I]-.‘I_'_L' ]l][i.’llﬂ; |[|.I'.“1' I_T“'I1<|I|:|+j‘{:.'~.'| 01 A ]|g-;l;[,!|l1‘- |||=ITI]C-'-_\' ‘\‘.']]I.".il

had fed 8 hours ]l]'l'-\'f|+!1r=5\' on a I,-llrlll(f'_\' infected with the

{ ypanosomes

of the “ mule disease.

1]

Number of flieg

fod on :

Date. rJ‘|'_\'||_
Infected |il‘.‘:|[l|_‘.'
Monkey. Monkey.

Oet. 4 o] 18 Absent,
i 13 10
.. 12 4
it 14 12
8., 12 )
9 i b
10} ')
11 28 Absent.
12 28
13 24 30
14 26 b e
15 ATy M)
16 '8 12
17 0 0 Albsent.
18.. 0 0
o 10 0 0 Absent.
0 0 0
21 0 (0]
28, 0 0 Absent.

—

Date.

Number of flies
fed on : —
Tryp.

[nfected Healthy
.'\-Ellll,i\',;_‘_'\'. _\llli||{"_\'.

i) {)

T ol

23 16

() 14

L6 |2

[ 4 10y Absent.
14 1 2

12 10)

10 11

) 12

16 14

14 12
18 10 A bsent.
16 12

15 i)

11 14

14 10
12 11 Ab=zent.
26 10 -"‘;[l’!]IEJL'{l_




209

As a result of the above e xpe riments it may be considered
iJlil\'t'l that the Glossing Jum;n-'fn cal convey the above
trypanosomes from the sick to healthy animals and so propagate
the disease. \;mlt from the I"‘ltd‘ prac tical 1mportance
attached to this, 1t is also of considerable llJil i‘l st to note that
the GHlossina J}aru"fmﬂ"ra can convey not uI]i\ ll\IJllJll‘-l!IIil
gambiense, but other varieties. This being so, i1 1s reasonable
to suppose also, that other varieties of Glossina will convey the
Trypanosoma q.mﬂnm«v This being so, it will be evident
from Mr. Austen’s map that a very extensive tract of country
will be involved. At Igaga’s and Kibui, halting places of the
Jinja cattle, a variety of tsetse fly (Glossina pallidipes) was
found.

It may be, further, considered proved that (Stomoxys)
cannot convey these fnpnmmmn from the rick to the hn.:ltin
animals. This is a matter of great practical importance also,
because these flies abound in Uganda.

Dome observations were made on the length of time

'}lil h the various trypanosomes remain active in the stomach

of the [i‘. The contents of the HEIP'IIIHI'I]._, food reservoirs
and salivary glands have been studied both fresh and by
staining, but no definite life cycle has been observed in
the parasites, In the ventral food reservoir active trypano-
somes have been seen up to 12 hours after feeding. This is
ilLf‘-t*rt'H‘L’ing in view of the fact stated by Hrh‘m:]nm that
mosquitoes discharge the contents of the sac into the wound,
in fact the irritation is produced by these contents.*

Experiments were made to see whether the Glossina palpalis
can convey any of these varieties of trypanosomes after longer
intervals (-i days «Hui rm r). These remained entirely negative.
So it would appear that if the trypanosoma undergoes any
transtormation in I'-}m body of the fly as Schaudinn’s work
suggests, 1t must be a short one.

A point of considerable interest in connection with the flies
is the tendency which they have to “abort” in captivity.
Mr. Austen drew attention to the great variation in size of the
pupe in some specimens sent to him and put forward the above
explanation. To test this a number of pupe have been
]IL‘I[_.‘(.’E] in suitable }r];IL‘L'H and their rlt:VL:f::]_mlt’lli. noted. It was
found that the small undersized specimens underwent no
further alteration, whilst the larger and normal looking pupae
hatched out as usual. This wull](l thus suggest that l]n -m.|]]
pupz had been prematurely laid and were mi viable.

APPENDIX.

In the further report, the histories of a number of cases of

sleeping sickness were given ; an additional series have been
* This portion of the investigation, which is very techmnical, will be
elaborated by Professor Minchin, who has gone to Uganda for this purpose

(7390) p
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recorded. [n the J‘U‘li“\\'i‘l];__‘" cases the .‘-']n_'l-inl ]luini \\'llii'h ll.‘L-"S
been investigated is the L'(J'I:liinna'm'p of bacterial invasion to i]l'i'
disease, the frequency and stage of the disease atb which 1t
takes place; a more detailed study of the blood is glven.
Also the results of the examination of the l_\'l:lllhzd'iu glands are
"'-I\'*-il 11 extenso.

The following are the histories :—

CASE SABAKAKI (MALE), AGE 8 YEARS.

Febrnary 28, 1904. Patient admitted into hospital to-day.
Superficial lymphatic glands enlarged. He presents a dull facial
expression, with tremors of the tongue and hands. He
complains of itching, and there ave scratch marks. The pulse
is 54, fair,

March 6th. No noteworthy alteration in patient’s con-
dition. He is in the late second stage of the disease.

M;ll‘t.‘h 15. \ Il;'i;lml was k-]{q_'.ir-\wl i'1‘u111 Ihl': lut't ]un-_:h:i'imu‘
triangle of neck. The juice contained active trypanosories,
but no t“l'!]th_'.ﬁi't'i.

May 15. The general condition of the patient is worse.
Pulse 104, tension low. Heart sounds are normal.

May 27. The patient is passing into the third stage of the
disease.

June 6. The patient 1s now very emaciated and completely
bedridden. Jiggers in both feet. ‘The glands in the left
posterior triangle of neck were punctured. A tube of broth
inoculated with the juice remained sterile. The juice contains
many active trypanosomes and also on r*l’::ill';nj.: 50mMe
disintegrating forms.  The cerebro-gpinal fluid contained
active trypanosomes and 94 cells, all mono-nuclear, per c.mmn.

June 14. The patient 18 moribund.

The following chart represents the course of the disease :—

DATE|FEB. MARCHE A TG v et i ERGE IO
1904(26272829 | 2 3 4 56 7 B 910111213 14151617 18 192021222524252627
105 | [ TS EE 1
I [ [

i el

104 [ !]—f i T } l

1 T V1 i e S 81 1
| Y _[f‘
9696102108120108132118120
202426 24 16 28 2624 26




'UAI MARCH A
1904{282930 31 |
[0_7 |_I |
oaf [ 11
103] | |

e —
211
I_JHiL = = = R :
2345678 910111213141516 1718192021 222324252627|
7 1 B B S R R T
EfEEEE
A B

88 120 %6

RESP|24 26 20 26 28

’rl}ﬂFE AFRIL

MAY

19042829301 2

lios
[1os L 4

04
| 103
102
101
100

nb (E «. |'E.ﬂt |.\«J| .,-1,

202620242426 242024 222022 202416 J2 2

3

ﬁﬁ?8ﬂ|“|llz|.}|'|q 7 1819 20212

P

E" '4 E“r\c?.t}

99

28

96

|
!
‘37

|95 ]

PULSE|I08 38
|RESP|28 32 262424262426 28 18 202428 18 20 18 20 26 22 15 20 14 2026 28 20 1820 16

106104 56

12010456 120112 1049612072 84 84 96 10884 59 84 72 ﬁamﬁ.u‘ 847288 72

|

DATE | MAY. JUNE .

105
104
103
(102
101
100
99
98
97
98
95

9¢ | |

|F‘HL‘§E
|Rese|

190%|293031 1 2 3 % 5 & ? 8 2 In:l 12 I3 mrerJ? !8

8082 9610496 95 8376 72 608

572 ?HF\F 7896 84 7860
2024 8222424162214 121620182014 2024 20201¢

The following table shows the result of the enumeration of
the blood corpuscles, the percentage of heaemoglobin and the
lr]'t'q-nu-r‘ or

olands

] ]L llll .lr-tl cerel ~f--]l-1ll|:-

absence of 1]1!|1.1.rm-| and {rypanosomes in the
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June 18. Died. Port-mortem.

r”'Il- 1nntl‘\' 18 1Il.'11'|{l‘l“'\' emaciated. There lH ;_L'I.'!l--‘.':ll
enlargement of the superficial lymphatic glands. There are
jiggers in both feet. The pupils are equal and normal. There
18 no increase of fluid in pleural, pericardial or peritoneal
cavitles,

On removing the calvarinm and rveflecting the dura mater
sOme 1[.‘11fl'i|i!|}_'; of HIL‘ convolutions is |§tJ1']-'f'E't], There 18 an
increase of sub-arachnoid fluid, giving a dull appearance to the
membrane. Spinal cord shows nothing noteworthy to the
naked eye. Portions of brain and spinal cord with nerve roots
ganglion and nerves were removed for minute investigation.
A culture in broth of the cerebro-spinal fluid remained sterile.

Heart.—Shows no noteworthy change. A culture from the
blood of this organ shows the presence of B. coli communis,

Lungs—Both show minute aveas of embolism scattered
throughout, being both slﬂuplvlli'zl] and in the l!-'v]u']' tissue,

Liver. —Shows some e'lﬂ‘l;‘!'!-:fiﬂ]l.

-":J,Hr'r'»fw. [1ir¢1'i!lt:1'i_‘.' u.-nl:n';gml and }!i;‘|1|t‘1l1l-+l,

Kidneys.—Show no noteworthy change.

G lands.—There is very marked enlargement of both femoral
and inguinal groups; these are continuous with a chain which
runs along the large vessels of the abdomen towards the
thorax ; the thoracic group arve continuous above with the
cervical chain, which extends up to the suboccipital region. No
points of suppuration are present in the glands. A culture in
broth of the gland juice remained sterile, Stained preparations
of Hw'jui:-e showed altered trypanosomes.

Stomach.—Mucous membrane was studded with dark points
surrounded |r_',' a zone of ]luilf red, these ]H'T!'I‘lliél' were maore
marked towards the pyloric orifice.

Remarks—This case is of interest as showing that here
there was no invasion by the diplococcus. The B. coli
communis in this case invaded the tissues probably wvery
shortly before death, This case was therefore one of
trypanosoma infection from the begicning to the end. The
condition of the lungs was interesting, embolism being a
common post-mortem sign in trypanosomiasis of animals.

The condition of the mucous membrane of the stomach was
remarkable in this case, compare cases Geernde and Zakayo.

v

CAsE by ZERIDAN (MALE). AGE 16 YEARS.
qq

March 17, 1904. Admitted to hospital. Facies dull and
expressionless. Gait is very uncertain. Tremors of hands.
Pulse 80, feeble. No cedematous swellings. Lymphatic glands
generally are enlarged to a considerable extent. Patient is in
the third stage of the disease. Lymph glands were excised
from the left posterior triangle of the neck. The juice was
examined microscopically and cultures were made in broth and
agar from 1t.
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March 20. Patient is now in a moribund condition.
The f: .]]rm-[ug chart rr;-]m;.ul-nts: the course of the fever:—

—
i

cani MARCH.

Sy |

PULSE|80 8572896052
RESP.|[16 14 1225201412

The f;')ih.\\'ing; able shows the presence or abzence of
trypanosomes and streptococei in the lymphatic glands and
cerebro-spinal fluid, also the total and differential lencocytes

count:i—
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March 21. Died. Post-mortem.

The body is covered with a number of blebs containing
purulent fluid. No bedsores. The lymphatic glands are
generally enlarged.

On opening the body no increase of pleural, pericardial,

- En:.l'iiullu-rll fluid is found.
Brain.—The sub-arachnoid fluid is increased, giving a dull

ground glass appearance rI']u_- un]lp‘ﬁq'i;:] vessels are injected.
The appeanr: ince is 1\[\1:-'11 a slee 1”“% sickness brain. The
cerebro-spinal fluid was inocu 1.11&-:1 into broth and agar tubes, -

and a pure culture of diplococel was obtained.

Heart—Normal ; a culture in broth and agar from the
blood in this organ gave a pure culture of diplococei.

Lungs.—Both normal.

Spleen—Slightly enlarged, no pigmentation.

Kidneys.—Both rather pfa!u

(lands.—The juice of the lymph glands examined under the
microscope showed the presence of diplococei; no living
trypanosomes were seen, but structures which were, probably,
broken down trypanosomes.

Remarks.—'This case is of iInterest as showing that the
invasion of tissues of this patient by the diplococcus must have
occurred just before death, being merely, therefore, a terminal

| invasion and standing in no ¢ ausal relation to the disease in
| this case. The ly mph juice examined on M: e 'h 17 showed the
presence of active Irypanosomes, but not of cocel, .'t]ﬂ]':_:l]g]i

cultures were made from the glands: the examination of the
<-],nul- Im-1 -mortem, eight fl.'l\‘- later, showed the presence of
| \.i]u 1;1::4 occl, The }ILLIH ab lrs:u| .|1p|] l-.{,~|‘¢_-.|r:‘n—:-;l:in;ﬂ fluid also
P contained these.

bt

|
| UASE ABIMERIKA (MALE). AGE 22 YEARS.
g RE '

February 27, 1904. Patient was admitted to hospital. He
has general enlargement of the lymphatic glands. Facial
expression is dull. There are tremors both of tongue and
hands.

.‘l.f.-n-[:h i'r, 'I‘]Il' E.;Ie'iii[ I_':\]Il‘l‘.HH'I-HI] 1*- l[tl”t_‘]' ”:.‘LI; 1i:[_'l'.u]'t‘,

March 18. Three superficial glands were excised from the
right posterior triangle of neck. Two enlarged glands were
also removed from the left femoral 1'1:;{[—:1l|,

Cultures made from the juice in broth and agar remained
13111I1(' gterile,

April 21. A gland in the left post triangle was punctured—
the juice examined ||11'1'|'n.\;1:n]|i<';i”_\' showed active trypano-
gomes, but no F\'il‘i'jlrrn'm_'i']‘,

May 15. The facial expression is now very dull. The gait
18 very uncertain. Heart sounds are weak. There are gene ;41
tremors of 1']3|' ht"li']_\'_ 'l‘h e ;1]'}[}0{;!1? IL- :I_;;'u;'nul_ Tl]t'; }_]]_1]5;(: js a6 -
tension low. Patient is passing into the third stage.

May 27. The patient is 111';-11'1'1111]}' in the third stage. He




L&
—_
|

\\':1”&:-'- with [“H"II_'HH.\'. ']‘in- |']|-:I1‘i .-'H1IHI.[:-' are very wealk. ‘|1|H‘
tremors of the luh!_\' are very marked.

June 4, The glands in the left posterior triangle of neck
were 1|m|r-[nt'[-|_l. The .]'lli.'v was cultivated in tubes of broth
and acar. The examination of the juice under the microscope
shows a considerable number of active trypanosomes to he
present, also a very large 1u1m1m1 of mnrul bodies, larger than
cocel. which strain blue by Leishman’s method, with occasional
I‘EI]IJ]]I.”]II I-['.!i'.\, .\H I!Ipl'.n'.nr't_‘i are ]Irlt_‘.-i:'lll.

June 5. The broth and agar cultures of the lymph juice
are stevile.

The following chart represents the course of the disease :—

D.HT-{ FE-I_]-" -HA*!':-T;_._--- g ———
190%|272829 ! 234956789 |0 Il IZ I3 1415161718 19 202|22c321~35 2627 28
9 53, : Lotlarlsl <
[G{EEEESEENEEESSSEENNNEENENNNNNARE
104 _'. | Sl | | ‘ | | | i =
7o [ 0 O I 15 17 T | EEEEL
wel L1 1] J_ % T i S 11 ] e Y _‘_|__}
o1 || { || 1 | 4 o ) 0 D D O Z L)
i i | | 1 |
ool L1 1 I R 8 Y | i
| 1 | A
| 99 1 ] e i e | BB ! 1 L= B JI .',{1'.;,._.”1.1,-
| 98 -t ; T o b e e
B | | Fi | v T
Fmususa=vausy AT
96 { 3 ] e M ! AL | . L
‘ 95 { 1] 7 7 S ._,_..._+1_
| T
94 | | l=]= | 57 F - HE
PULSE BB 8496 8472 ?H H‘?‘:E?‘Hlf'af B8 B84 80 34 72 84 84 72 90 7266 78084 5610288 92 96
RESF. 2020162016 16 20242016 2016 2024 -.!1!“ 2016 20 i 19_-2_0:_?4_.’:“_'1:‘.'4?(1?? ”*_
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The following table shows the result of enumenr: ation of the
blood cells, the presence or absence of diplococci and trypano-
somes from the lymphatic glands, blood and cerebro-spinal

fluid :—
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June 11, Died. Post-mortem.
The body is -'-=‘nt=\\'h't1' w-n-u-[-i[u-ul There is general
'I]]“l[-. ;"'_"ml'n-_-{_ul_'[[l-ln

enlargement of the super

jiggers, are present in |.-.~Ih lnu Juu- pupils are equal and
normal. On dividing the abdominal wall above the pubis a
large mass of yellow jelly-like material, which infiltrates

between the layers of muscles, is seen. This material under
the microscope did not show active trypanosomes. There 1s
1o jr|n.=1'--=|xr- of fluid in the plenral, pericardial, or peritoneal
CaAVITIESs,

Brain.—0On 1'|~|12u\'iz||'_f the ecalvarium and |'=._-ﬁl'.1:l'frlg the
dura mater some increase of sub-arachnoid fluid is noticed, giving
a dull appearance to the membranes, especially towards the
: base ; alanml ueml with roots and ganglion removed, along with
portions of the brain and --511|rT- 1c~1 minute study.

Heart.—Rather pale,  healthy. Cultures from the
blood of this organ m.aﬂw in |r]uf.]l and agar. Both showed a
pure j_:'l‘lr\\'”.’l of a cocco bac ]HI1- E)I'-‘J]r;l]l]_\' B. eoli.

Lungs.—Nothing noteworthy.

f,r'a'r’f'.—-( jongested, otherwise nothing note ‘.‘.‘ul1l|}

Spleen.— Shows old perisplenitis ; it is enlarged, and on
| section 18 seen to be pigmented.

J{\'."J.rr-r’:ff.\'. ‘.\‘clfilil] ; I]Hlt-\\'fl‘j"i']!\'

Glands—All the groups of ;-] wmds are markedly enlarged,
those in ”t" femoral region especially so. In the left femoral
rezion the glands show small |r ynts of suppuration—no points
of suppuration in the cervie .1! r other glands. The abdominal
"]:l]lllh are marke r“ﬂ.‘ enlar o&e u .lni] conge ste |.[ 01 sec tion.

The juice from the cervical olands wasinoculated into tubes
of broth. The microscopic examination showed no active
trypanosomes or diplococei, but some modified trypanosomes
were seen in the stained preparations. No growth could be
obtained from the juice of the cervical glands in broth.

! Remarks—This case 18 of interest as showing that the

diplococeic invasion was not general: the heart’s blood
' post-mortem showed an invasion by B. coli communis and
no ]Iplm WO0C ! The !1]] lococele Invasion was v ery [U[ glliw{]

|

! being limited to the left femoral group of olands which showed

; F""”!"‘ of _L-.I]!J||I[].t1||ll|_ The other groups showed no cocel,

Case 69, Wasiwa (Marr). AcE 18 YEARS.

i V.V.

l; January 1, 1904, He presents the usual features of the

: gecond stage of »;le-]ﬁr] ~ gickness. He is well nourished.
There is general enlargement of superficial lymphatic glands.

l There 1s marked tremor of tongune. The facial expression is

| dulled.

| February 28. The general condition of the patient shows

no noteworthy alteration.
March 206. 1,_\‘?|L}:]'.:|Iir_' ;_:;1;1]:[15{ were ren {]\'i,"tl iu'r—[ln_\' from
the left posterior triangle of

f neck and from right femoral
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]'.5—"i”“' Both the L:.'.l nds econtained active frypanosomes,
There is some ;edematous H\\'n_‘]“ﬂ;_'“ of the feet.

May 15. The expression of face is now very dull. The
tremor of his tongue 13 marked. The appetite is good. The
heart sounds are normal. Pulse 84, tension low. Ifching of
skin 18 present.

”"".}: 27. The }_’;g'nvl';ll condition shows mno Inlh_-.\\'ul'l]il\'
change.

June 26. The patient is getting gradually weaker., He is

] now in third stage of this disease.

June 30. The patient is now completely bedridden. A
lymphatic gland was excised from the right lncm'll-:'iur triangle
of the neck. The juice was found to contain active trypano-
gsomes. Cultures were made in agar and in broth; both
remained sterile,

The chart shows the cours f the disease :—
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The following table shows the result of enumeration of the
blood corpusc lu the percentage of heemoglobin, the presence
o1 absence of x{]Lll ococel and trypanosomes in 1[|| lymphatic
glands, blood and cerebro-spinal fluid :
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July 22. Patient died. Post-mortem.

The body is very well nourished. General enlargement of
Hl]'!l‘t'[i('].:l] ]}'III]I}JEtf'i:' :'_"'T.'lllr}’r-'. .]i:_;‘;_"v]':-&i[] both feet. The wound
on right side of neck is not completely healed.

No increase of fluid in the pericardial, pleural, or peritoneal
cavities.

Brain.—On removing the calvarium and reflecting the dura
mater, it is seen that the sub-arachnoid fluid isincreased, giving:
a ground glass appearance to the membranes, the superficial
vessels are injected. The ventricles are dilated and there is an
increage of fluid in them. The spinal cord presents no note-
worthy naked-eye change. Portions of the brain and spinal
cord were preserved for minute examination. A culture was
made from the cerebro-spinal fluid in broth. This remained
sterile.

Heart.—Under the endocardium of the left ventricle several
petechiae are seen to be present. The muscle substance is pale.
A culture in broth from the heart’s blood remained sterile.

Laungs.—Right is congested, left is healthy.

Liver.—Shows a condition of advanced chroniec wvenous
congestion, with fatty changes at the periphery of the lobules.

Spleen.—There is some periplenitis ; organ is somewhat
L'.’It!;ll'f_“'{':]. It 1s ]ﬁ;;‘ill!.']llz_:tl on section.

Kidneys.—Both show early chronic venous congestion.

Glands.—All the groups are enlarged. The femoral shows
points of suppuration (from the sores in feet). No points of
suppuration in the cervical glands, A culture in broth from a
gland in the left posterior triangle remained sterile. Smears
from the cervical glands showed no diplococci. They are
present in the femoral glands.

Remarks,—This case again is one of pure try panosome
infection. Streptococei were only present in the enlarged
femoral glands, having obtained entrance by the jigger sores,

CASE 69 KiroNGo (MALE). AGE 40 YEARS.
W. W.

March 23, 1904. The patient looks an old man. He has
very distinet general enlargement of ].\'m]rh:tﬂ(- glands, Thera
are tremors of both tongue and lips. The heart sounds are
normal. Pulse 120, wealk. Appetite1s good. The glandsin the
right femoral region and also in the left posterior triangle of neck
were punctured and in both active trypanosomes were found.
No diplococei could be detected microscopically. Cultures in
broth from the gland juice remain sterile.

May 15. The woundsin the neck and femoral region, which
had suppurated, have now completely healed up. There are
Jiggers in both feet. '

May 27. The patient 1s now passing into the third stage.

June 12. The condition of patient is more pronounced.
He is definitely in the third stage.

The following chart shows the course of the disease:

(7390) Q
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The following table shows the result of enumeration of the
blood corpuscles, the percentage ot heemoglobin, the presence
or absence of :'iil':lm-.wr-i and trypanosomes in the lymph ;‘;‘lcllt{l.‘i.
blood and cerebro-spinal fluid ;
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June 16. Patient died. Post-mortem.

There is a general enlargement of superficial Iymphatic
olands. Sores in both feet due to jiggers. There is not much
emaciation. The pupils are equal and normal. No increase of
fluid in the ]ulu-li_r::]_, }w'.'[n-:'n]‘lli;r], or U'l'ih-lll'-‘t] cavities,

Brain.—On removing the calvarium and reflecting the dura
mater the sulei are seen to be filled up with a furbid exudation.
The H‘llll-':'|!j-:_'i.‘li 1\‘['!“-}"-'2'].“-' are i‘ulja'l'[i't]. '_i‘t'u\\‘:l]'l'].r'. the base of the
brain the exudation is more marked. The lateral ventricles are
dilated and there is an increase of cerebro-spinal fluid. The
spinal cord shows nothing noteworthy. Portious of the nervous
system removed for further examination.

The exudation examined microscopically shows the presence
of diplococei ;. a culture made in broth and agar showed a fine
g'l‘n\\'Th. |.l]'l_"|'-<'i-||1l"|' 1']1'"l1f]lt11'1It‘i']lri.

Heart.—O1ld endocarditis of mitral valve present, otherwise
nothing noteworthy. A culture in broth from the blood of this
organ was made and showed the presence of the bacillus coli

COMMUNIS.

Lungs.—Both apparently healthy.

Liver.—Adherent in places to diaphragm. On section it
shows a condition of chronie venous congestion with commencing

|'I-l"|'hlltfi.‘-'.

Spleen.—Somewhat enlarged and very markedly adherent
to smrounding parts. The capsule is thickened.

f\_ufm-l-:.v,---I’mlh show a condition of chronie venous con-
:'_'"E'."-';.iflli.

Glands.—Deep cervical and suboccipital are markedly
enlarged. They were removed along with cervical nerves for
mimute investigation.

Remarks.—This case is of interest as showing that although
ate stage of the disease at the time of

the patient was m a
examination no [“E}l'ﬁ.‘!'tn'l'i were present in the _'__']rlrlrl.-c_ but many
active trypanosomes were found. On ln:.uf.-inurh'm examination
a diplococens was observed in the exudation in the braim. This
must have occurred at a late stage of the disease, when the
51;11il'1|1 Was 111‘:11-iﬁi1-:111.\' moibund.

CASE 6Y xx, ZuNMAGEzA (MALE)., AGE 15 YEARS.

April 9, 1904. Admitted into hospital, sent by Dr. J. H.
(look. Patient presents a markedly dull facies and fremors ot

tongne ; lymphatic glands are generally enlarged. He has a

chronie synovitis of right wrist. A oland in the left posterior
triangle of neck was punctured and the juice examined micro-
scopically showed active trypanosomes; no streptococei could
he seen in stained films of the juice. 10 c.c. cerebro-spinal fluid
placed in broth ; it remained sterile.

April 20. Punctured cervical glands again.

April 30. Patient is getting distinctly worse and is in the
third stage of the disease. :

May 8. Died to-day.
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The following chart represents the course of the disease :—
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The following table shows the presence or absence of
lnpum&nm'ﬂ 2 and stre ptococei in the blood, lymphatic glands,
and cerebro-spinal fluid, also the results of the red and white
blood corpuscles :—-
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May 8. Post-mortem.

the superficial lymphatic glands. Right wrist is swollen and
there 18 a fistulous opening over the ulna leading down to bone.

Un {Y]lub:‘:‘illl'_" the I|'|:l-l;';. the articular surface of the ulna and
sarpal bones were seen to be eroded and ulcevated. The

H.\'Il‘l\'l.ll membrane was in a jelly-like condition. On opening

the body there was no increase of fluid in the pleural, peri-
wrdial or ]u'1'1'h:3||-.'|| cavities.

Brain.—Some inerease of sub-arachnoid fluid. The }:irl- mater
looks like ground glass and the sulei are filled with fluid. There
is some injection of the superficial vessels. Spinal cord shows
nothing noteworthy to the naked eye. Portions with roots and
Tang ']1 m attached as well as F11|1- of the brain and ::]dllli‘-\ were

removed for minute investigation,

Heart and I;;f.ff.fr.-’* ——_\:Hll',il!:_:' :I-lf'-l_'\\'-.ﬂ‘l'!l}'. ]Iili{t_'li eye.

Liver.—Shows ¢ :IH“(“\'H'H!.

\f.' leen.— Enlareed, pl_p]t-né'rm! and firm on section.

(+lands. — Cervical .I.Ili ~'|I,].l---,'.1-1‘p'_1'|il were I .II\IWH\ L-llLll": d
and congested. They formed a continuous chain from 1|n-
cranium to the thorax following the course of
Small El!]i=]|':--' of .~'||E.~'I||:r;|[i-.~1| are seen on section. Examined
olands are seen to contain r]ip]-l--

the malll \'k‘:-‘:-'1_‘|.~§.

microscopically the lymphatic
cocel and broken down trypanosomes.
Remarks.—This is an ""i-'“””]'."_ case of N]a-u-]rill;_{‘ gickness, It

18 of interest to note 1']|.-1t when juice from the enlarged glands
of the neck was ex: 1|m]|: .d less than a month before death, when

the disease was in its last st Loe, the -‘1[[\ iwt asites seen to be

l-]'--.~;4_-:1'r. were E1_\'|r:||1-~--'-.|l||-.~:-': 1o -|1.-}11;.| occl were observed at
that date. However, 18 days later minute pnu ts of sup pur: ation
were found in the ,'_’.'E-'lilli-\' and l]l_)lnu ocel invaded the tissues
probably just before death and could have played, therefore,
no part in the causation of the symptoms which are met with
in an advanced case of sleeping sickness.

i

. bY \
Casn = UsMANI (MaTE). AGE 20 YEARS.

‘k]n'i! 25, 1904. Admitted to hospital. Glands in the right
anteror tri: m 1]1- of neck were punctured.

May 9. ’atient 1s practically bed-ridden, being unable to
walk. ~ The .=~'|1|u_-1'1||-|.-|l ands are generally enlarged. 'The

facies 18 dull and heavy. He sieeps frequently. The gl 1|1=i~
were punctured in the right anterior triangle of neck. 10 ¢
cerebro- spin al fluid placed in broth ; it remained sterile.

May 15. The patient is now in a moribund condition. He
Hlf‘fﬂlh consti ui”\
The following chart represents the course of the disease :

body is not emaciated, there is general enlargement of
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The following table shows the result of the enumeration cf
the blood cells and the presence or absence of streptococei and
trypanosoma in the lymphatic glands, blood, and cerebro-spinal
! fluid :-—
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May 19. Died. Post-mortem.

The body is somewhat emaciated. The superficial glands
are I'_'I'le-i'.'lii.\' 4~||'I1'=1';'n:_'|'<|,

(n nin-'||]",|l;_:" the hr_nf.\‘ ?]:‘-"l‘-- ir» no Increase of flmd il! Tilc_'
!1§|'l11‘i1].. l?l'l'it':il'll]‘il.;.. or ill-'!'i|-='=r-::] f':l'\'i':'i"-".

Brain.—On removing the calvarium and reflecting the dura
mater some increast of sub-arachnoid fluid was noticed, ,LL'i\'iEI,L:.':l
dull appearalce to the membranes. No .-'T'_-'l']lllul_'|':l't'1' were

detected in film smears. Portions of brain and spinal cord

were preserved for minufe investigation.

Heart, -_\-|-|||;||_'_-' I‘.-'||1'\\'1II'1||I\'.

f_.'.r,.'_a_,r,f_ ~Healthy.

Liver—Some old adhesions over the surface and about the
:_-\';a]'g.l-1,-|.|.|.,-1'_ on section nothing !1-.‘-1v\\'-:!'|l|l.‘..

Spleen.- Distinetly enlarged ; the juice examined micro-
-:|'r'r|[1i|'.'|||_\' }»%lil\\'-_w: o stri !I.'|l|"'”'l.“'i-

,I"\F-'r."m‘}r.-'_ _Both l1||]'t|1:;|_

;"_I.l,u,..;‘..-;,."ma'.'w .r,..-"u,r,.n.'f_\-‘ Mes: nteric are :].i.‘-'ﬁ!l"”.\' l"Illi'l'_:"'[]- The
.'1--1-}; cervical are ::'|FI'I']C’-'(‘|]‘\' |'|!|:H‘;_;'l-|!. + 01 8¢ ction to the naked
eye show no points of suppuration. The expressed juice
examined under the microscope in the fresh and stained

specimens showed no active trypanosomes in the former, in the

,'|1{|A|' ;1|['|-]‘|-i1 r|-1_-|1,-|,r|.-;;\.;|1l--. |s1]]' 110} -'.';|'--|:].'||"|5c'-_'i i.'lllll{ti |JI‘ MEe.

l'fllr'mr-'."-'{'-\'.-—-I]:" "'N.'IZ_'I’.Ii:I‘;llllll |||:.~ ]'Iil[-;l"ill'-?“': j_‘_'|iI]I|EE-: .'a|:-_|!|_T

24 hours |rf'i-.l1'-' lil"-‘if:;l m]:--\\" d the |!!'--.~—'|':|-'1- of active 1I'_‘~"t.\:i!!“—
gomata, but no r«'i']'u-!rl'uzrw:.-c";_ Further. in this cage an ih\'l'-‘-'I[I'_';Fl

tion of the juice of the various organs post-mortem showed
that the streptococel were not present. No points of suppura-
{ion were seen on section of the glands. This was a case of
pure trypanosoma infection from first to last with no terminal
invasion. The red blood u-||1'|r11.~c|:]l-.\ rose 1n this case to 5,600.000)
per mm?, the percentage of hseemoglobin to 110,

69
CASE MASARE (MALE). AGE 16 YEARS.
e L&

May 6, 1904. Patient admitted to hospital. The lymph
olands in the right posterior triangle of neck were punctured
and juice drawn off. 10 c.c. cerebro-spinal fluid placed in
broth : it remained sterile.

May 7. Patient lived at Buganga near Entebbe. States he
has been ill one month. On examination he presented a cull
%"rlt"l.'l] u-:~;1\§'='.-'r~'|'|hl| \\'i1|| tremors of ]i;]]]!lH, .|‘]|€: [I\'Illkrblillil‘
olands were generally enlarged. Pulse 88. Heart sounds
normal. Spleen slightly enlarged. | Liver not enlarged.

May 15. The patient i distinctly in the third stage of the
disease. His gait 18 ataxic. ]'lﬁ;;n't-r:siun of face is very dull.
(General tremors of body are present.

The following chart represents the course of the disease :—
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The following table shows the result of the blood corpuscle
enumeration, the presence or absence of streptococel or

trypanosoma in the glands, blood and cerebro-spinal fluid
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May 24. Died. Post-mortem.

The body is not much emaciated. The superficial glands,
especially in the axilla, are distinctly enlarged. In the groin
and axilla they are extremely congested, and some even show
small areas of haemorrhage, though no points of suppuration can
be geen in any of the glands.

On opening the body no increase of fluid in pleural, peri-
cardial or peritoneal cavities is seen.

Brain.—On removing the calvarium and reflecting the dura
mater some increase of sub-arachnoid fluid is seen. The pia
mater has a ground-glass appearance. Some injection of
superficial vessels.

IHeart.—Nothing noteworthy.

l'fn'.f.'f‘-'f.\'.
surtace.

Liver.—Shows early cirrhosis.

Spleen.—Slightly enlarged, firm on section, not pigmented.

Kidneys—Both healthy.

Glands.—Culture was made from the right cervical glands
m broth: this remained sterile, no l]i]llm‘{u.*n'i could he seen
under the microscope. No active frypanosomes were seen, but;
broken down forms were noted in the stained specimens.

Remarks.—This was a fanly active case. The examination
of the lymph juice intra vitwm on May 6 showed the presence
of active trypanoscme, but no streptococei.

On post-mortem examination of the glands no diplococel
could be cultivated from the cervical glands, altered trypano-
somes were seen in the stained specimens.

Both show hypostatic congestion at posterior
) .

Sections of the various organs were made and stained for
micro-organism ; no diplococel or other bacteria were observed.
This was a case of pure trypanosoma infection.

Case 69 F.V. Hawmrst (MALE), Ak 12 YEARS.

.‘1];1“.' 5, 1904, The |-;1I[|.'i|l was admitted into ill.'h['iléll to-
day.

May 7. He states that he has been sick for about one
month. He lives in a shamba near the Lalke close to IEntebbe.
His food is bananas and potatoes. He had headache at the
beginning of the illness. e presents now a heavy dull facial
expression. No tremor of hands—slight tremor of tongue.
The knee jerks are normal, no ankle clonus. The superficial
lymphatic glands are generally enlarged. His pulse 18 108,

Heart.—Sounds normal.

_'\Iili'i]l.'ll.

Liver.—Is not enlarged.

.“\'J,rrfr’rfn.—I‘:_‘(‘it:]hlh‘ to the costal ln.‘]l‘;,;i!l.

May 15. The general condition shows no alteration. He is
gomewhat exeited.

May 27. The patient 13 distinctly in the second stage of
the disease. ;

,'!,Hh (3.
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June 12. The gait is now uncertain and halting. His
facial expression is markedly dull—otherwise no noteworthy
alteration in the condition of the patient.

June 23. The general condition of patient shows marked
signs of deterioration.

July 12. The patient is distinctly in the third stage ot the
disease and is completely bedridden. The lymphatic glands in
left posterior triangle were punctured and tubes of broth and
agar were inoculated; both remained sterile. The juice
contained many active trypanosomes. A drop of the juice was
mixed with an l_'t_lll;il ||11;i||1'i1'_‘-' of 1:1,000 solution AS,0..
The trypanosomes ceased moving at the end of 12 minutes,
although those in the control continued actively motile.

The following chart shows the course of disease :—

'ﬂ Ef MAY 7 = el Al - ) T P e T :UNE . :
1617 18 18 2021 222324 252627282930 31 | 2 3 4 I
' A 3 2 s

a !

£5 108 100 84 94 88 10410092 9088 78|

24 2624 24 26 202422 26 22 24 1824 20|

6 2l ¢
R AR
RESP. |l6 2624 28 24 18 2426 24 2226242226

DATEI.JL.‘NF P JULY.
1904 §6 7 8 9 I01IZI1314151617 I8 192021 222324252627282930 | 2 3 45|

1
vos L1 [ 7 7 ] ] R i

T “} HHHHRHH P
5 [ L M S | e BB RSB EEAEEUL )
i e S 21 B R P 14
:ml | 1 | | :.’; | i 1_| II | |
oo | N NN LA AN/ 5 1 B el 9 5 .
99 | f’jE 1:." }v\"z £+ IF i DA AA A ' ' } i
98 1 | T l .I _}. = I'-: = = - rIJ.I_ .I,-_!
97 ! i Al ]
e T ! l

T

s S 5 O

B |
PULSE| 84 96108 96 1041080410492 10410034 104 120108 88 54 84 843484 96 83 96 B4 28 84 96 B4 95 '.’C'I
[RESP.|2024 24 18 26 2424 26 22 24 242422 2426 2024 202016 |4 18 1822 16 20 20 24 16 20 20




239

9 10 1 1213 1415 16 17 18 19 20 21 2223 24

The following table shows the results of the enumeration
of the blood L_'1I1‘|rﬂ.‘-'-:‘ll_‘.‘-'. the ]J'.'i't'i‘.lll';l_;‘t' of

I.'I‘.‘I'.'"_'_'_‘I"i’"h!, the
presence or absence of Try Panosomes and .«['!'|-|;1'..|~._>q~.,-i n the
olands, blood and cerebro-spinal fluid :
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July 24. Patient died. Post-mortem.

The body is markedly emaciated. Jiggers present in both
feet and hands. The pupils are equal and normal,

There is no increase of fluid in the pericar
peritoneal cavities,

Brain.—On removing the calvarium and reflecting the dura
mater, the convolutions are seen to present the usual
appearance of a sleeping sickness brain. The sub-arachnoid
fluid is considerably increased, giving the usnal ground glass-
like appearance to the membrane. = This is more marked
towards the base. The superficial vessels are injected. The
lateral wventricles are dilated. The substance of the brain
shows points of congestion throughout the white matter.
Portions of brain, H}ﬁria]—txlrl[ nerve roots and nerves removed
for further examination. A culture in broth from the cerebro-
spinal was made, which showed a pure growth of diplo-
streptococei.

Heart.—Pale and flabby, all the cavities are dilated. A
culture in broth from the heart’s blood was made, which showed
a pure growth of diplo-streptococei.

Lungs—Left iz adherent throughout the whole extent.
The adhesions are fairly easily broken down, and are of faily
vecent date; the lung is partially collapsed. The pericardium
and heart are partially drawn to the lett side. The nght lung
is normal.

Liver.—Shows a condition of chronic venous congestion.

Spleen.—There is some old perisplenitis and a scar across
the organ near its mni‘rl. On section the substance is
congested and shows old malarial pigmentation.

Kidneys—Both show early chronic venous congestion.

G lands—All the groups are enlarged and congested. Both
femoral groups show points of %11}1}}111‘:1“0“ In the left
cervical group near suboccipital triangle a deeply placed gland
shows several points of suppuration, A culture “ as made 1n
broth from a gland in the left cervical region showing no
points of suppuration.

Remarks—This is another very interesting case. Although
the gland juice was examined so late as 12 Ll;t‘\." before death
no hTrclﬂa;Lru,cl were detected, but the juce contained a versy
large number of active trypanosomes. On post-mortem
examination we find not only the femoral group of glands
suppumtmq but also the de Lpl\' placed glands in the neck. In
this case, therefore, the invasion by the diplococcus was
purely terminal, l)rillulFil\' it gained entrance T|111}11£§i| the
many suppurating abrasions occasioned lw the j 10';1515 The
vitality of the patient also having become glcut]} lowered,
the gl'ulds nearest the seat of mh_mt-iun, viz., the femoral and
axillary, were unable to deal with the germ, and so it became
generalized.

pleural or

(7890) R
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CAsE 69. K.P. ARrcApt (MALE). AGE 25 YEARS,

May 17, 1904, The patient lives at the Swahili village,
Entebbe. He hag been headman to one of the Indian traders
at KEntebbe. He is at present a prisoner. He states he has
been sick for six months. He now presents a dull heavy facial
expression, He has slight tremors of the tongue. There 1s no
headache or itching of the skin. The pulse is 100 ; tension
fair. His superficial lymphatic glands are generally enlarged.

May 27. Opened a small abscess at root of toes of left foot
His general condition is unchanged.

June 1. A gland in the left posterior triangle of neck was
punctured. The juice contained a large number of active
trypanogsomes, Some of the juice was p];ml'n-rl on a tube of
blood agar ; this remained sterile. He is in the late second
stage of the disease.

July 14. Patient’s condition has deteriorated considerably.
He has oeneral tremors of the body, and the facial expression
is very dull. A gland in left posterior triangle of neck was
punctured, and the juice was seen to contain active
trypanosomes in very large numbers. Tubes of broth and
agar were inoculated from the juice.” Both showed a pwre
culture of a diplococcus next day.

July 15. The tremors are now general, but more marked
on the ]‘EI',;']H gide of the ]Hltl_\'. His :-|=-._-|-<'|l 18 VeLy indistinet.
He ‘does not complain of pain. The knee jerks are both
present but somewhat diminished. Ankle clonus is present.
Heart sounds ave normal, no briut.

July 19. The patient is now unable to speak. The tremors
are well marked. He is considerably emaciated.

July 21. The patient is now practically moribund. Jiggers
present in both feet.

The {c\l:n\‘\'illg__"' E:hHJ'[’ :-5];[:'\‘\.'.‘-& Hll_r conrse l|f_. 1],1(- L“Ht.‘-ilrr‘u e
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The following table shows the result of the enumeration of
the blood corpuscles, the percentage of hemoglobin, the
presence or absence of diplococei and I-rypa-1m.~:m:1es in the
glands, blood, and cerebro-spinal fluid :-
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July 27, 1904. Patient died. Post-mortem.

The body is that of a well-built man. There is considerable
emaciation. The pupils are equal and normal. There is
general enlargement of superficial lymphatic glands.

There is no increase of fluid in the pericardial, pleural
peritoneal cavities.

Brain.—On removing the calvarinm and reflecting the dura
mater, the superficial vessels are seen to be infected. There is
an increase of the sub-arachnoid fluid, giving a ground glass
appearance to the membranes. The ventricles are dilated.
The spinal cord presents no noteworthy naked eye change.
Portions of nervous system preserved for future examination.

Heart.—All the cavities are dilated ; the muscle wall is pale
and flabby. There are no petechiz ; a tube of broth inoculated
with the blood of this organ showed a pure culture of
diplococei.

Lungs.—Both normal.

Liver.—Some fairly recent adhesions between the liver and
the diaphragm. The substance shows ftypical nutmeg
condition.

Spleen.—Some fairly recent adhesions and old perisplenitis,
On section it is congested, and shows old malarial pigmentation,

Kidneys.— Nothing noteworthy.

G lands.—There is very marked nnlngmnunt of the cervical
alands, and some of the deep omes in this region showed
points of suppuration. The other groups of glands were also
markedly enlarged: a tube of broth was inoculated from a
gland in the subocecipital region, and showed a pure culture of
diplococei.

Stomach.—The mucous membrane presented a curious
condition, it was studded with minute hamorrhagic areas ;
these areas had a dark centre of altered blood and a peripheral
zone of light red; there were also a few larger areas. No
ova of Bilharzia were seen in the scrapings.

Remarks—This is an interesting case. It showed duringits
comrse a remarkable number of 11\lhltm-ml‘1e& in the g olands,
hluml, and cerebro-spinal fluid. The frypanosomes were Inlm:i
in the ce uhrn-:,pmﬂ fluid without u;nininwmg Cultures were
made from the lymphatic glands on June 1, these remained
sterile : very many active tr.\, panosomes were present in the
juice. On July 14 cultures made from the lymphatic glands
showed a pure culture of diplococci. Here again we had a
case with all the classical signs of an advance rl stage of the
disease at the date of examination of the glands, and although
many trypanosomes were present, no thplm.m_ ci were found.
The invasion by diplococei did not occur until the patient was
in practically a moribund condition. The number of red blood
corpuscles rose before death to 6,020,000 per mm.% and the
percentage of hseemoglobin at the same time rose to 102, The
condition of the mucous membrane of the stomach wag
very interesting in this case.
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The following photographs show the enlargement

lymphatic glands in case of No. 69 ZN. Arcadi on
1904 :—
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(CAsE 237, SEMPAGAMA (MALE). AcGR 8 YRARS.
October 29, 1903, Patient admitted to hliﬁtpli':i_[. He lives
in Entebbe near the shore of the Lake. He complains of
pains all over his body. The pcltwm‘ prese nts a heavy dull
facial expression, and his voice 1s somewhat weak.

The ]\'llL'l'_iﬂi“TH
The pulse is 84,

There is no tremor of the tongue or fingers.
are normal. The spleen is slightly enlarged.
weak., The heart sounds are normal.

December 2Y. The general condition 18 now more
There are now general tremors of the body.

February 28, 1904. The patient is getting thinner, and
generally shows signs of progressive deterioration of health.

March 2. The glandular enlargement is general, and well
marked. 5

March 1 A gland in the right posterior triangle o
neck was excised.

May 27. The patient is now extremely emaciated. He
lies doubled up in bed, and is asleep the w hole day. The voice
is very feeble.

June 5, The patient is reduced to mere skin and bone,
The glands in the left posterior triangle of neck were punctured,
The juice was examined microscopically, and cultures on agar

marked,

f the

were made. 10 c.c. cerebro-spinal flnid was placed broth :
it remaimed sterile,

The following chart shows the course of the disease :—
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The following table shows the result of enumeration of the
blood corpuscles, and the presence or absence of the
trypanosoma and diplococcus in the lymphatic glands, blood
and cerebro-spinal fluid. -
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June 15. Died at 12.30 pm. Post-mortem one hour later.

The body is greatly emaciated. The superficial lymphatic
olands are generally enlarged. The pupils are equal and
normal. There are many jiggers in both feet. There 18 no
increase of fluid in pleural, pericardial or peritoneal cavities.

Brain.—On removing the calvarium and reflecting the dura
mater the surface of the left hemisphere, corresponding to the
parietal eminence, is seen to be covered with a clot of blood,
no fracture of calvarium was present. There is some increase
of sub-arachnoid fluid. The pia-mater had the usual ground
olags appearance. On section nothing noteworthy was observed.
Spinal cord showed nothing noteworthy to the naked eye.
Portions of the brain, spinal cord, ganglia and nerves preserved
for minute investigation. The cerebro-spinal fluid was examined
one hour after death, and contained active trypanosomes.

Heart.—Showed nothing noteworthy. The blood from this
organ was examined microscopically and many trypanosomes
were present. A culture in broth and agar was made from
tllt' ht'rll‘T!H LJHL':{'l: f"ht_-.\'_r_‘ Fi'm\\'t.’ll a ;;_‘1'(1\\"”] |TI~ f'ff:f!f”f{n‘ coli
COMMmMunis.

Lungs—Some old adhesions over the lower lobe of both
lungs, otherwise nothing noteworthy.

Liver—Appears healthy.

,_‘\'J,a'n"r-a’;r.———('.‘|||1.-'1'11{2-l':1111.\' L-1|‘|.'t]‘j_3:u|l: n‘]lu’\\'H cl]u] !]l'!'i5]|]|'|l:|1|'?‘~'.
with thickening of capsule; the substance is pigmented.

Kidneys.—Nothing noteworthy.

G lands—There is considerable enlargement of the abdominal
glands and those in the cervieal region. The femoral group .
were markedly enlarged and showed points of suppuration.
The axillary group were also enlarged, but showed no pomts of
suppuration. A culture was made from a group of enlarged
olands in the left cervical region in broth; this remained
sterile.

Remarks.—This case was a very chronie one. 'The trypano-
somes were present in considerable numbers in the gland juice;
they were also seen in films of the peripheral blood. There
was a remarkable increase of the total lencocytes before death.
No diplococei could be determined in the lymph juice intra
pitam nor in the heart’s blood or glands post-mortem. The
terminal invasion was in this case Bacillus coli communis.
This must have occurred during life. as the post-mortem was
made within an hour of death.

Casg 69 Z.D. Usmant (MALE). AGE 14 YEARS.

May 25,1904. Patient comes from Usoga. He has been
working as a boy in Entebbe. There are tremors of hands and
body generally. He is not able to stand. The lymphatic
glands are generally enlarged. Facial expression is markedly
dulled. Heart sounds normal. Pulse is 76. Liver and spleen
are enlarged. The glands in left posterior triangle were
punctured and living trypanosomes obtained. The examination
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of the cerebro-spinal fluid showed the presence of disintegra-
ting trypanosomes as well as ac Hul\ motile one. The fluid
contained 670 corpuscles per mm.?, all being mono-nuclear.

May 27. The appetite is good. Patient is excited at times
and sleeps a goed deal.

June 12. The general condition 1ig unchanged. The
appetite is aood. .

June 25. For the last few days patient has H]']':I“]I very
marked nervous symptoms. There is general tremor of hnrl\\:
He is praciically moribund. The glands in the left posterior
triangle of ne ok pmu tured ; the juice examined !lllf']f:‘wct:illl{d“\
shows diplococei.  Culture in broth also shows diplococei.

The following chart shows the course of the disease :—
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The following table shows the result of enumeration of the
blood corpuscles, the percentage of heemoglobin and the
presence or absence of diplococei and trypanosomes in the
blood, lymphatic glands auull cerebro-gpinal fluid :—
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June 26. Patient died at 12 noon. Post-mortem.

The body is not markedly emaciated. Jiggers in both feet.
The pupils are equal and normal.

There is no inerease of fluid in the pevicardial, pleural
peritoneal cavities.

On removing the calvarium and reflecting the dura mater
some flattening of the convolutions is noticed. The sub-
arachnoid fluid 1s inereased and the pia arachnoid has the

usual ground glass appearance. The superficial vessels are
_ lil]uiwl The r-p]lml cord to the naked eye presents nothing
| noteworthy. Portions of brain, spinal cord, nerve roots, gang-

lion, nerves and lymphatic glands of neck removed for mmute
investigation, A culture from the cerebro-spinal fluid shows
the presence of a diplococcus.

Heart.—The cavities of both ventricles are dilated. "The
muscle 1s pale and flabby. A culture from the blood of this
organ shows the presence of diplococel

Lungs.—The right is very adherent throughout. The left
mlﬂmJ-- T]Il[l\\'[ll”},\,

:’.Hr.ﬂ. & tu!ull‘ﬂnla of chronie venous conge HI]UII;

Spleen. —hcmuwlmi enlarged and shows chronic venous
umm‘,uhimn

Kidneys.—Both show chronic venous congestion.

i'?fmpfer:r‘u' glands. —All the groups are markedly enlarged.
The temoral group shows points of suppuration. A ¢_11|11|!|-
from glands in the left cervical region shows the presence of
diplococeus. Smear preparations of juice show the presence of
diplococei and broken down trypanosomes.

Remarks—This case 1s of interest as showing that there was
an invasion of the tissues by a diplococcus the day previous to
death. The earlier investigation of the glands on June 19, did
not show the presence ::f a Lllp]:;{uu,u Here we have a
trypanosome infection with the ln::{llu,tlnn of all the :.-i_'_:_"n.'-i of
the disease. At a later period, practically in the death agony,
an invasion of diplococei.

CASE 69 Z.K. MsvuBiKA (FEMALE)., AGE 7 YEARS.

June 10, 1904. Patient lives on the shore of Lake near
Euntebbe. She states that she has been ill for one year. She
has Leen sleeping a great deal and uaml:i(un\ of pain in the
head. She presents a dull facial expression. Choreiform
movements of the hands are present. The lymphatic glands
are enlarged in the femoral region and groins, slight ly 1 the
axillae and ve ry slightly in llw posterior il]:ﬂ""]{'h ui neck.

August 10. The luin nt is now in an advanced stage of
the discase and is completely bedridden. General tremors of
the body are present. Emaciation is not very marked. The
H}llLtulJ was lltlllt'Tl,]l'L':i'L t!'l'l]tll]'{_'.H ]thL-{[&z 11 L:l'ui'h. and ;li.\':: BINears,
which showed under the ll'lil."l'l.l.‘-it'[}lll: no fully-formed trypano-
somes. The culture remained sterile.

The following chart shows the course of the disease :(—
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The following table shows the resull of the enumeration of
the blood Hll]l'Ll%t.lL*H the percentage of haemoglobin, the
presence or absence of diplococel and trypanosomes i the blood
and LL"l'l‘hli!-‘-})ltl"Ll fluid - —
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August 12. Patient died. Post-mortem.

The body 18 not markedly emaciated. No bedsores.
Jiggers m both feet and hands. The superficial glands are
generally enlarged.

Rn merease Hf i
cavities.

Brain—On removing the calvarium and reflecting the dura
mater. the surface of the brain presents the usual appearance of
a sleeping sickness case. The subarachnoid fluid is increased,
giving a ground glass appearance to the membrane.

The superficial vessels are injected. Portions of the brain
and spinal cord removed for minute examination. A culture in
broth was made from the cerebro-gpinal fluid. A pure culture
of rlil,:h1--.~4T1'L-lﬂ'n(:;s:-e_-i was obtained.

Heart—Normal. A culture in broth was made. A pure
culture of dipln—Htuw.'*}}r-t_uwu,-m' wags obtamed.

Lungs—Right 1s adherent throughout and the lung
substance is pale and airless. Lett 1s healthy.

Liver.—Is healthy.

Spleen.—Slightly enlarged, on section it is pigmented.

Kidneys—Both show lobulation, otherwise nothing note-
worthy. :

Lymphatic glands.—In oroin and femoral region are enlarged.
The deep cervical ave also enlarged, one in the left subaxillary
region showed small points of suppuration. A culture on agar
1.1'Hl|| Ihu £ :llir] H]’Ili'\\’t'll T|1|- ]_']']'!'.‘*ll"lll_"k‘ u{l | 41i]'1]1_1c_'||-.'t'11.‘-'.

Bone marrow.—Removed from upper end of left humerus.
No noteworthy alteration.

Remarks—Tlus case again shows that the tissues towards
to the close of hie were invaded };‘\- kl_‘\.'il}_';"ilil_‘ coccl.

uid in the pleural, pericardial or peritoneal

CaseE 69 Suepr (MALE). AGE 50 YEARS.
Z.M.

July 6, 1904. Patient states that he has been sick for
3 months. He suffered from pains all over his body. He now
shows a general enlargement of the superficial lymphatic glands.
He hae now no pains. There are no tremors of tongue or hand.
Pulse 184, tension fair. He appears to be in an early stage of
the disease. A gland in the left posterior triangle of neck was
1;111];3’“11-‘.1]. active h'.\'l'::n'mrcc\.rnfn-e were }u-c-r:z-ul_. but no .-'1'1'a.-pr.q.-
cocei in the juice.

August 18. He has been getting gradually worse and 18
now unable to walk at all.

The following chart shows the course of the diseare :—
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The following table shows the result of the enumeration of

the blood corpuscles, the percentage of haemoglobin, and the
presence or absence of streptococei and trypanosomes in the
elands, blood and cerebro-spmal fluid :—
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August 22, 1904, Patient died this morning at 4 aan.
Post-mortem.

"]'Iu re are jiggers in both feet. The body is not emaciated.
and normal.

'lhmv 18 no increase of fluid in the pericardial, pleural or
peritoneal cavities.

Brain.—There is some congestion of the superficial vessels.
There is not much increase of sub-arachnoid fluid. The ventricles
are not dilated. Spinal cord shows some post-mortem staining
of the membranes, otherwise nothing noteworthy. Portions
removed for minute examination. A culture on agar was
made from the cerebro-spinal fluid.

Heart.—The muscle substance is fairly firm. Both posterior
cusps of the aortic valve show a condition of endocarditis ; on
the right there is a fairly recent vegetation, the left being

nuulu‘-n the pulmonary is normal, the tricuspid and mitral
\:ll\u, show nothing noteworthy. A culture on agar was
made from the blood of this organ.

lungs.—DBoth healthy.

Liver.—Presents a peculiar condition. The right lobe is
apparently m:run] but to the left of faleiform llg'imcnr the
liver tissue stops abruptly, there being thus no left lobe. The
organ 18 preserved for further in ve&tzgutmn.

Spleen.—Slightly enlarged, rather soft, friable on section,
On microscopic examination the pulp was seen to contain many
diplo-streptococei.

Lymphatic glands.—There 1s general enlargement of both
superficial and deep glands. The de ep cervical shows points of
suppuration, the pus on microscopic examination contains
diplo-strept :tnm;i. A culture on agar was made from juice.

Remarks—In this case there was a general invasion by :
11iphn—.a-tre}'ntur,-f_zu(rm;bf:fure death. There was also a recent elldu
carditis, probably associated with the general infection. The
invasion must have occurred at a stage when the resisting power
of the patient was very low and lmlpc d the fatal termination.

f)

CAsE 69 ZivageEzA (MALE), AGE 14 YEARS.
Z.N.

July 11, 1904. Patient was admitted into the hospital on
July 4. He lives at Bugabu, near Entebbe, on the shore of the
lake. He states he has been ill for six months. He complains
of pains all over his i)t)dv He now presents all the usual signs
of a case of %ltepmé, sickness in the late second stage of the
disease. The facial e_\prcssmn 18 very dull. The voiceis weal
and monotonous. Tremors of hands and irmwnu are present.
The superficial glands are generally enlarged. The spleen is
slightly cnltn.gt,(l. Liver is not enl: arged. The heart sounds
are weak, no briit. Pulse 100, tension is low. A gland in the
left posterior triangle of neck was punctured; active trypano-
somes were present, no streptococel.

July 19.  The patient 1s rapidly deteriorating in his general
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condition and is now practically bedridden being, in the last
stage of the disease. A gland in the left posterior triangle was
punctured, many active frypanosomes were present. The
blood examined by films showed also many trypanosomes.
Arsenious acid, 15 milligrammes, was injected into muscle of left
gluteal region.

July 20. The glands in left posterior triangle ol neck were
ynnctured, no active trypanosomes were present. Examination
of the blood by films also showed the absence of trypanosomes.
No streptococei in the glands.

July 29. The examination of the blood of this patient
showed that there was a marked increase in the number of the
red corpuscles and the percentage of hamoglobin. The specific
gravity was 1068. 1+ litres of 0:75 per cent. sodium chlonde
solution were injected subcutaneously into both axillee af
12 noon. The examination of the blood at 3 p.m. on the same
day showed that the number of red cells had fallen from
6,400,000 to 5,400,000, and the percentage of heemoglobin from
100 per cent. to 83 per cent., and the specific gravity from
1,068 to 1,065.

August 5. The patient is now practically moribund. The
spleen was punciured. Examination of the blood from the
spleen showed no active trypanosomes, but a number of diplo-
cocei were present, also a few nucleated red corpuscles.

The following chart shows the course of the disease :—
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The following table shows the result of the enumeration of

the blood cells, the percentage of heemoglobin and the presence
or absence of trypanosomes and diplococel in the lymphatic
olands, blood and cerebro-spinal fluid :—
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A\Hj.:.'ll.‘%t 7. 1904, 1};[1.i1_:ll[. died 1n the !Iii‘,__"'l!i'. Post-mortem.

The body is distinctly emaciated. Jiggers in both feet.
There are no bed-sores. There is general enlargement of
superficial lymphatic gl lands.

There is no increase of fluid in the pleural, pericardial or
peritoneal cavities

Brain.—There is some increase of sub-arachnoid fluid, giving
the usual ground glass appearance to the membranes. The
superficial vessels are injected. There is no flattening of the
convolutions. The ventricles are dilated. The Hl‘rl!](ll cord shows
no noteworthy change. Portions of brain, spin al cord, nerves
with c_mnf"][un and roots removed for minute investigation. A
c L]lil[[u in broth of the cerebro-spinal fluid shows the presence
of a chi:imt}tl:11+~

Heart.—Cavities are dilated, the muscle wall is pale and
flabby, otherwise nothing notew mi]nv A considerable number
of nucleated red blood unpnw]u are plcm,nf in the blood of
this organ. A culture in broth of the heart's blood shows the
presence of a diplocoecus,

fm:r!\ Left shows some ]I\lh‘htdflb Hmcw-'-llun towards its
posterior aspect and small areas of collapse. The right lung 1s
he Itln'

Liver—Shows a condition of advanced chronic wvenous
congestion.

Jlu"fan? —--]‘: k]l.-luJ”t{-[ J];{l C |I|J"I"'\1-i I.I. ] 111]11 'I!H]ll HJi.'-w |H".I]l
shows the presence of a diplococcus.

Kidneys.—Both show early stage of chronic venous
congestion.

Intestines—Normal.

Lymphatie glands—All the groups are distinetly enlarged
and markedly congested. Films made from the glands show
the presence of a diplococcus. A culture in broth from a
cervical gland gave a pure culture of diplo-streptococe.

Bone Uuuou —The marrow was removed from the upper
end of the right humerus. It presented a somewhat deeper
red colour than normal. Film preparations were made and
stained. These showed a remarkable increase in the number
of nucleated red corpuscles, many were of the normoblastic
type, but some, also, were aj ppar unl]\' megaloblastic.

Remarks—This case is of considerable interest and import-
ance. One of the most s Hldrl_g_’ features in it was the remarkable
blood picture ]nuau ted. Dung life the number of the red cells,
the percentage of hlmnn]ul»m and the specific gravity were
higher than normal. The blood during life showed nucleated
red corpuscles. After death the examination of the bone
marrow showed a very large number of nucleated red cells.
The changes in the b lood lnnI\ pllu e shortly before death. In
this case ﬂlru was a general invasion b_} a diplococcus just
before death, To what extent this was responsible for the
peculiar condition of blood and bone marrow it is difficult to
say. At one time this patient had a very large number of
trypanosomes in the peripheral blood. The ‘effect of injection of
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a considerable quantity of salt solution in diminishing the
number of red cells, percentage of hamoglobin and specific
gravity (which were all higher than normal) was interesting.
'he result of the injection of the sodium arsenite was also
' interesting.

CASE 69 Z.Q. GBERUDE (MALE), AGE 25 YEARS.

August 20, 1904. Patient, who is a Waganda, was sent n

from Kakumiro. He complains of pains in his body, and has
' been sick for some time. He is now very drowsy, and his

speech is slow and monotonous. Facial expression is dull.
Slight tremors of tongue and hand present. The heart sounds
ave normal. Pulse 83, teusion-is fair. Lungs normal. Lhe
knee jerks are present and normal. A gland in the right
posterior triangle of neck was punciured, and the juice was
found to contain active trypanosomes, but no diplococei.  The
cerebro-spinal fluid also contained active trypanosomes.

Aungust 30. The patient has been passing black motions for
about two to three days. No vomiting.

The following chart shows the course of the disease :—
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The following chart shows the presence or absence of
trypanosomes O diplococei in the lymphatic glands and
csL'-rL-.b1'nu.~';p'11ml fluid : —

Parasites in
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September 1. Patient died. Post-mortem.

The body is not emaciated. There is general enlargement
of the '-,h}wlilt‘l Ly m]rh wtic glands.

No increase of fluid in 1]Il’ pericardial, pleural or peritoneal
cavities.

Brain.—Shows some congestion of the superficial vessels
and increase of sub-arachnoid fluid. The ventricles are dilated.
A culture in broth made from the cerebro-spinal fluid remained
sterile.

Heart—Nothing noteworthy. A culture in broth made
from the heart blood remained sterile,

Lungs.—Both healthy.

Liver.—Nothing noteworthy.

\‘I,m’s”u — ‘!i“']ﬂ'l-\‘ i-lll'll'll‘d‘i]

Kidneys. \n1}:m~~' note \\nll’h\’

Panereas.—Is somewhat enlarged dmi congested.

Stomach.—0n uEerH" 1|1t-t:r;‘u| it 18 Iull]!ll to contain a
considerable quantity of altered biood. T’he mucous membrane
is seen to be studded with a large nuraber of areas which have
a dark centre and a }wn;ahm\ of lighter red in the centre, the
mucous membrane 18 eroded. Jile areas vary in size, are
circular in shape. Sc srapings from these ulcers did not show
the presence of ova of Bilharzia. Vide Plate.

Intestines. . normal.

Remarks. r|"]Li:-; case is given on account of the curious
condition met with, post-mortem, in the stomach ; since attention
has been directed to this point the stomach of four cases of
h]L..k‘]_‘rHl;_‘ sickness have been examined, and a very similar
1_(3111_111:”111 1;)1111[1 11 l_d.(.]]. ] hese areas, on mic 1|r-«uup1(J examina-
tion are seen to be small hemorrhages into the mucous
membranes, and these become broken down under the action
of the gastric juice giving rise to the superficial ulcers.

EXPERIMENT 69 Z.R. ZARAYO (MALE). AGE 20 YEARS.

August 31, 1904. This patient was admitted into hospital
abont six months ago. He ran away. He was picked up a
few days ago on the road and hmnf'h‘r to h m;ul(ll He 1s now

I a very mi\ inced stage of the disease, There is considerable
emaciation. There is ;_’.l_l:t.lel] enlargement of the superficial
lymphatic glands. The facial expression is very dull.

Tremors of 1(J'IIL1H‘ and hands are present. The heart sounds
are weak. Pulse 72, tension is low.

Lungs—No physical signs of disease.

Liver and ‘\pa’:‘)ﬂn —Are nul }mllm]rh-

A gland in the left posterior nmnéh of neck was puncture :d
and active trypanosomes were found 1n the juice. No
streptococ ¢l Were seen.

September 4. The patient 1s in a moritbund condition.

The following chart represents the course of the disease :—




PORTION OF STOMACH
OF
GEERUDE , CASE OF SLEEPING SICKNESS,

SHOWING ULCERATION OF MUCOUS MEMBRANE.
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The following table shows the result of the enumeration of
the blood corpuscles, the percentage of haemoglobin, and the
yresence or absence of trypanosomes and diplo-streptococei in
the olands, blood, and cerebro-spinal fluid :—
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September 8, 1904. The patient died. Post-mortem,.

The body is somewhat emaciated. There is general
enlargement of the mq:mffml lymphatic glands. The pupils
are equal and normal. There is no increase of fluid in the
pericardial, plenral or peritoneal cavities.

Brain.—There is some increase of sub-arachnoid fluid. The
membranes have the usual ground glass appearance. The
superficial vessels are injected. “_\;mm] cord shows mno
noteworthy change to the naked eye. A culture in broth from

e cerebro-spinal flmd examined sterile,

Heart.—Apparently healthy, A culture in broth from heart
blood remained Htl‘l]h'

Lungs.—Both healthy.

Liver.—Not enl: 11‘r-wi has somewhat mottled appearance on
section.

Spleen.—Slightly enlarged. Some old perisplenitis.

Kidneys. —\u[ll]nﬂ' note wmlh\ :

‘a.’muau’: —{In (r}wmnn this organ, the mucous membrane
}nsaunh a remarkable appearance, there are numerous small
petechial areas studded all over its surface, towards the pyloric
end they are larger and more nume 1‘.111- Each area has a
dark centre summml(rl by a light red zone. They vary in size
from .u[ yout a pin point up to ‘l]l of an inch in diameter. No
ova of Bilharzia were seen in J(h(‘ scrapings.

Intestines—Show nothing noteworthy.

Lymphatie glands. ——Hlut* 18 f'eml.:1 enlargement of the
]\mp]mlu‘ g:_'lmﬂﬂ A culture in broth made from the left
cervical gland remained sterile.

Remarks.—This case is of considerable interest, owing to
the cumrions condition found, ]:fmi'—lnnl'f'el‘ll of the mucous
membrane of the stomach. This 1s t,]u- fourth case in which
tlie stomach has shown this change in sleeping sickness. I
would therefore ap Iutn that this morbid condition is in some
way bound up with the pathology of the disease.

CasE. KASEMOTE (MALE). AGE 55 YEARS., WANYAMWESL

August 12, 1904. Patient was sent up for examination.

L \ml:h wtic gland in left posterior triangle was punctured and
> the Juice found to contain active trypanosomes He refused to
remain in hospital.

October 1. Patient was admitted to [mupil':d to-day. He is
tlihTimi]x ill, Superfic al l\]lil!lldht‘ glands are enlarged
oene 1.1“\‘ Complaing of vomiting, espec i'1||\' after food. His
volce 18 !m\ and monotonous, speec h 1s ve ry I]]dl‘-fl]lff Facial
expression i8 dull. Tongue is tremulous. Heart sounds are
normal. Cerebro-spinal fluid contains many active trypano-
somes. They were found without centrifuging.

October 10. General condition of pm{_m is much worse,
and he is completely bedridden.

October 17. Patient died.

Qctober 18. Post-mortem. The i"""[.\_ is emaciated. No
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bedsores, general enlargement of Hllpni‘ﬂr‘i:il |}'m]'r]1;'!-l'-i:' olands.
Port-mortem, decomposition advanced. No increase of fluid in
the pericardial, pleural or peritoneal cavities,

Heart and f.!!.rf_i.f.\'.—-- _Both normal.

Spleen.—Very slightly enlarged.

Liver—Healthy.

Stomach. — Towards the pyloric orifice several small
petechial haamorrhages are present. Also several larger areas
of congestion. The appearance is very similar to that found
in several other cases of :-'|r'c'l':1'1t‘t'_:“ glckness.

Normal. No ova of Bilharzia found in the
stomach or intestines.

Remarks—This case is given, as it is another example of
this curions condition of stomach which has been met with
amongst the cases of sleeping sickness here.

Intestines.

CasE. SwErUGWAO (MALE). AGE 19 YEARS.

H{_‘!:JTL‘EH]H}.I‘ 27. 1904. Patient lives in the Swahili lines,
Entebbe. He has been sick for two months. He complains of
pain in the head. The facial expression is dull and heavy.
General enlargement of the superficial glands.  Spleen is
enlarged. Liver is not enlarged. Heart sounds are normal.
Lungs, nothing noteworthy. Gland in the left posterior
triangle of neck was punctured, a culture in broth was made
from the juice, this remained sterile. The juice contained many
active trypanosomes. 'The cerebro-spinal fluid contained active
trypanosomes.

October 31. Patient died.

November 1. Post-mortem.

The organs generally present the usual appearances met
with in cases of sleeping sickness. The stomach, however,
presents a curious condition. The mucous membrane is studded
with petechial areas, and the stomach also contains a quantity
of dark material. The condition 18 very similar to that
observed in the other cases of sleeping sickness.

Remarks.—This case is given to again direct attention to
the frequency of this peculiar condition of the mucous
membrane of the stomach.

CASE 69. ZURURU BIN MziA. AGE 25 YEARS.

Sailor on Government boat, Lake Albert. Swahili.

Aungust 17, 1904. Admitted to hospital to-day. Captain
Hutchinson writes, “ That this man was one day m Entebbe
before proceeding to Lake Albert, where he remained two
yvears.” He wasill for two months on Lake Albert, suffering
from pains in the body. He has a very dull, drowsy expression
of the face. There 18 general enlargement of the lymphatic
glands, very marked in the anterior and posterior triangles of
the neck. Tremors of tongue and hands present. Knee jerks
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are normal. Spleen and liver not enlarged. Heart, no briit
heard. His voice is very low and monotonous. He 18 expec-
torating rusty sputum. A gland in posterior triangle ot neck
was punctured, many active trypanosomes present in the juice.
August 18. Lumbar puncture performed. Trypanosomes
present without cenfrifuging. A culture in broth and agar of
juice from gland in left posterior triangle remains sterile.

The following chart shows the comrse of the disease:

i lDATE| AUG

S04|17 16 19 2021

The following table shows the result of
the bhlood t‘ill‘tﬂth'f.'ll'.k-'. the Enl-l'r_'t'llt'.'i;'i' of

nWeselnce or abrence of

enumeration of
hemoglobin, the
diplo-streptococei and trypanosomes in
the blood, lymphatic glands, and cerebro-spinal fluid :—
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Jm”‘ua 'Jl Patient died. Post-mortem.

The body is fairly well nourished. There is general
enlargement of superf ficial lymphatic glands. No sores. The
puprls are equal and normal.

No increase of fluid in the pericardial, pleural or peritoneal
caviiies.

Brain.—On remov ing the calvarium and reflecting the dura
mater the convolutions are seen to be congested With some
flattening. The sub-arachnoid fluid is increased. The spinal
cord shows nothing noteworthy to the naked eye. Portions of
nervous system removed for minute examination.

He » substance is pale and flabby, cavities are all
dilated.

Lungs.—Left, towards the base there is a patch of
pneumonic u:nk::lldainm in a state of red hepatisation, it
involves about half the lower lobe of the lung, There are
some flakes of recent pleurisy over this area, rest of lung
healthy. Right, nothing note worthy.

S‘Jh'_'rt"r n—Slight ly enlarged.

!';JH.F'-—I)M'PI\ L1|H“L"‘~h|[

ICidneys.- —Nothing 11{}1& worthy.

f;:":.fml'rs —T IlL' var [Ull‘- '*1mlp- xllu‘\\' enl: irge ment.

LRemarks,—This case is of great 111]J:itJITlI1LL, as indic ‘mnﬂ*
that the fly belt on Lake Albert ‘has become infecied.

12.
REPORT ON SLEEPING SICKNESS IN THE NILE
VALLEY
By

Carraiy E. D. W. GrElg, I.M.S.

In the Introduction to the Report 9 it was mentioned that
Captain Greig left Iniuhu- for England vid¢ the Nile; this
l{upm't t':[}m'.-lim the record of his observations on the
distribution of sleeping sickness and tsetse fly in the Nile
g Valley.

About a year ago the exact distribution of Glossina palpalis
was marked out on Lake Albert for the Commission by
Mr. W. Y. Wyndham, then Collector, Wadelai. At that time
no report of the presence of sleeping sickness in that distriet
had been received. That the “belt” had become infected
was suggested, in the first instance, by a case of sleeping
sickness (Case 69, Zururu bin Mza) which was admitted into
Fntebbe Hospital from Lake Albert on August 17, 1904.
This case is recorded in Appendix. Later a report was
received by H.M. Acting Commissioner, Mr. George Wilson,

1 C.B., from Mr. T. Grant, Collector, Hoima, stating that a
(7309) T
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disease resembling sleeping sickness had broken out amongst
the inhabitants of Bugungu on the north-eastern shores of
Lake Albert. It was therefore of great importance to deter-
mine (1) if the disecase in Bugungu was sleeping sickness ; (2)
how far north the disease’extended ; and (3) the distribution of
(r. ‘th.'fllnrra'rﬁ--k :llung the Nile banks.

The co-operaticn of the Government of Kgypt having heen
obtained, it was possible to make observations from Lake
Albert down the Nile to Khartoum under specially favourable
conditions.

[ left Entebbe on November 15, 1904, and proceeded direct
to Hoima, arriving there on November 25, 1904. Halting there
till December 6, the cases of suspected sleeping sickness from
Bugungu, collected there for me by Dr. Pooley, Medical
Ofticer, Hoima, were all caretully examimed. From Hoima the
march was continued to Butiuba on Lake Albert. From there
[ proceeded to Bugungu by sailing boat  James Martin.” At
this point I was met by the Government. steam launch and
proceeded towards the Victoria Nile, examining. on the
upward journey the south bank as far as the Murchison Falls
and the north bank on the return journey. This oceupied four
days. Proceeding down the Nile, Wadelai was reached on
Décember 11. Halting here two days some of the general
population were examined for trypanosoma infection, and the
villages for actual cases of sickness. From Wadelai the
journey was continued down the Nile to Nimuli. Halting here
for four days, an investigation of a number of the general
population for trypanosoma infection was made. From Nimuli
the march was continued along the right bank of the Nile to
Gondokoro. This was reached on December 27, 1904. At
Gondokoro [ was joined, on December 30, by Dr. Sheffield
Neave, sent by the Egyptian. Government to co-operate with
me. The gunboat ““ Abu Klea” was placed at our disposal to
investigate the banks of the Nilé as far as Bor. From here the
journey was continued through the sudd in the post-boat
« Amka.” Khartoum was reached on January 21, 1905. This
completed the investigation.

As it is of extreme importance to ascertain whether @.
palpalis is present or absent, not only on the banks of the Nile
but throughout the whole Sudan ; an arrangement was made by
which each official of the Sudan Government stationed in the
various districts will receive a specimen of the (. palpalis, with
a memorandum requesting information as to the presence or
absence of this fly or flies resembling it (collections to be sent
for identification to headquarters), and as to the character of
the country, etc., should the fly or one resembling it be found.
The results of the investigation on the banks of the Nile are
recorded on the two maps which accompany this report, see
p.102. The red dots represent the distribution of the . palpalis
on the one map and of sleeping sickness on the other. It
may be briefly stated that the following facts were ascer-
tained :—
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1. The disease on Lake Albert from which the people were
dying was undoubtedly sleeping sickness.

2. The disease could be traced, in diminishing severity,
along the south and north banks of the Vietoria Nile,
below the Murchison Falls, and as far north as Wadelai.
2. Examination of the lymphatic glands of the oeneral
population of Nimuli showed that the proportion of
enlarged cervical glands was low, and the examination
of the juice of these glands was negative as regards
tr}'pzmusunn—j'.s. Nn case :zth Rll_ﬁg‘.}aing‘ Hil']{tit‘-r;.‘i ]lrlh' }.}lzt'll
recorded here.

4. The distribution of G. palpalis coincides with the area
of sleeping sickness. It terminates on the Nile banks
a littie north of the point where the 4th degree cuts
the Nile. Here the character of the country begins
to alter, open spaces and sparse vegetation giving
place to undergrowth and trees,

5. (. palpalis was not found on the banks of the Nile in
the Sudan.

6. G. morsituns hags been found in the Bahr-el-Ghazal
province. This interesting observation was made by
Colonel Griffith, D.8.0., P.V.O., who states *that he
found G. morsitans in the Bahr-el-Ghazal province on
the banks of the Pongo River, where the road to Deim
Zubeir crosses it,”

1. Sleeping Sickness is present in the  Fly belt” at Bugungu, Lake
Albert.

Kighteen cases were collected at Hoima by Dr. Pooley from
Mwanga's shamba, Bugungu.

These were, clinically, typical cases of sleeping sickness at
different stages of the disease. Trypanosomes were found
the gland fluid of every case. The cerebro-spinal flud was
examined in several cases and the trypanosomes found in every
case. Dr. Pooley reported on December 13, “that six of the
above cases had since died.”

[t is interesting to note that a blood-sucking maggot is
found in Unyoro. Specimens were brought in to Dr, Pooley
by the natives. Specimens of the maggot have been sent to
Mr. Austen for identification. A curious feature was, that the
dogs in the sleeping sickness area died in considerable numbers
of a wasting disease. Two sick dogs were sent to Entebbe to
be kept under observation. Lieutenant Gray, R.A.M.C,, writes
on January 19, 1905, “that one of the dogs shows trypano-
somes. Of the two monkeys and the guinea-pig which we
infected from this dog, (a) the guinea-pig has not yet shown
trypanosomes; (&) monkey showed trypanosomes eleven days
after infection ; (¢) second monkey has not yet shown trypano-
somes.” It will remain to be seen from further observation to
what variety of trypanosoma this belongs.

T 2
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Sleeping Sickness is present in the  Fly belt” as far north as
Wadelar.

At various villages on the south and north banks of the
Victoria Nile and the right bank of the Nile to Wadelai the
general population were examined and the :lm fs questioned
regarding the occurrence of sleeping sickness. The method of
lIL\l.'-\ll.'_‘,llIIH‘l was by examination of the lymphatic glands as
recorded in the I.L]:UJT page 275.

The following table shmn the village or station examined,
and the presence or absence of sleeping sickness in the ge sneral
population :—

Name of
village Situation,
or station.

Sleeping T n
‘-1'. k,] i Number of cases.
sickness,

Borigi ...| South bank, Vic- | Present ...| Two early cases.
toria Nile, 15
miles from
month.

Fajao v..| Near Murchison | 5 ...| One case reported,
Falls.
Kimori +..| North bank of | = ...| Sixteen men examined.
Victoria Nile, | Thirteen had enlarged
7 miles from | cervical glands with rapid
mouth. | pulse. Chief reports
[ eight persons died in his
' village last month of
‘ |  sleeping sickness.
Wadelai ...| Right bank Nile...! g ...| Fifteen of the general
! population examined.
Four had enlarged
: cervical glands. Try-
panosomes found in one.
One case of undoubted
!

gleeping sickness.

2. S,’g;?,;m; Sielness at the present time does not ocewr as ._fm' north
as Nimulr.

At this station the cervical elands of « i"‘lli\'u'ﬂ wen males of
the general population were examined, 1|'=1|;:-1\- sixty Nubian
f\kh.lilh and twenty-seven Askaris from Afuddu. A few of
these showed kl]“ht enlargement of the cervical glands, but
MicroscopIc examination of the juico was negative as |c:;_1;m‘d.~g
trypanosomes.

Through the courtesy of Commandant H. V. Calseyde, 1
was enabled to examine a number of the general population of
Dufile in the Enclave. One case of trypanosoma infection was
found. This was imported from the interior. This observation



18 of considerable importance as indicating a route along which
the infection might enter the “ Fly belt” of the Nile,

No cases of .«[n-f']nng sickness have occurred at Gondokoro
or in the Sudan.

4. Glossina palpalis ewtends along the banks of the Nile 30 to
90 miiles north of the poini where the 4th degree cuts the Nile.

‘The red dots on the map indicate the position where the
(. palpalis was actually found ; at some points it was extremely
numerous; this was c‘ape{nll_} so at Fajao, on both sides of the
Nile at the I'alls. G. palpalis is fmlmllll] along the banks of the
Nile in Uganda territory. It only ceases to occur a short
distance south of Gondokoro. It is interesting to note that, at
the point where the fly ceases, the character of the country
alters completely. It becomes more open, the HH(IOI“IHAHI
18 not found, and the trees are further apart, and therefore
affording much less shelter from the sun.

. Glossina palpalis was not found on the banks of the Nile belween
Gondokoro and Khartowm in the Sudan.

I examined both banks of the Nile at each possible landing
P]J.CG as far as Bor, but with negative results. From Bor the
journey was continued through the sudd. No specimen of (7,
palpalis was found, nor at any pom‘r on the journey to Khartoum.
Dy, Sheflield vae will continue and extend the observations
on these lines in the Sudan under the direction of Dr. A. Balfour,

Glossina morsitans occurs in the Balr-el-Ghazal provinee of the
-S."l‘f!r.’”_

The observation of Colonel Griffith shows that the . morsi-
tans exists on the banks of the Pongo River.* Mr. Brown, of the
Imperial Institute, who hasrecently been in the Bahr-el-Ghazal,
considers “that the IFly is more numerous on the west bank.
There 1s a forest of trees on the west bank. The trees are more
scattered on the east.” He also states “that the Fly oceurs
on the Jur River near Wau.” It is of great importance that
this belt should be accurately defined. Dr. A. Baltour, Director
of the Gordon College Laboratory, Khartoum, has found try-
panosomes in the blood of animals from the Bahr-el-Ghazal.

Ias the Nile “ Fly belt™ become infected from Uganda or the

(‘(’H‘{ft’.' ?
It is obvious that the infection must have been carried in
from one or other of these areas of sleeping sickness. Its

* Vide Map of Africa showing distribution of Tsetse flies by Mr, Austen
p. 282,
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oveater severity in Unyoro and gradual diminution north
appears to suggest that it gained an entrance trom the Uganda
side, but cases are found in close proximity on the left bank of
the Nile. It is impossible therefore to definitely answer the
question.
The general sitnation as regards sleeping sickness in the
Nile Valley is, that sleeping sickness is slowly spreading in the
« Fly helt” and will extend to its northern and southern limit.
As the northern limit does not extend into the Sudan, there will
ot be a direct extension of the disease along the Nile into this
country. As, however, a closely related species (Grlossina
morsitans) exists in the Bahr-el-Ghazal provinee, it will be of the
utmost importance to prevent the introduction of people from
sleeping sickness arveas 1into this “belt,” and to accurately
define the limits of the « belt.”
[ desire to express my most sincere thanks to H.E. Lord
Cromer, for enabling me to undertake the investigation in the
Sudan : to Sir Reginald Wingate, Sirdar and Governor-General
of the Sudan, for facilitating my work in every way, to Colonel
. Gaiffith, D.S.0., P.V.0,, and Dr. A. Balfour, for information
i received. and to other officials in the Sudan and Egypt, who
| helped me in the work, for their constant and generous co-
operation. To Mr. George Wilson, .B., H.M. Acting Com-
missioner, Uganda, for giving facilities for the work in Uganda ;

. Dr. R. U. Moffat, C.M.G., for help and advice; Mr. T. Grant,

' Collector, and Dr. G. H. Pooley, M.O., Hoima; Mr. P, W,
Cooper, Collector, and Dr, G. C. Strathairn, M.O., Wadelai;
Mr. Guy Eden, Collector, and Dr. Ralph Stoney, M.O., Nimuli;
Mr. F. Spire, and Dr. C. J. Baker, M.O., Gondokoro, for help
and co-operation whilst on tour in Uganda.

THE DISTRIBUTION OF THE TSETSE-FLIES.
| (Genus Glossina, Wiedemann, as at present known.)
WITH MAP.

By E. E. AusteN, F.Z.S.
(Author of A Moenograph of the Tsetse-flies, etc., etc.)

AutrOUGH our knowledge of the distribution of the eight
species of tsetse-flies is still very far from complete, 1t 1is
nevertheless possible, owing in large measuwre to the gpecial
attention that has been paid to the genus Glossinag within the
last two years, to make an attempt to illustrate the distribution
of the various species by means of a map. In view of the
possibility that the trypanosome of sleeping sickness may be
conveyed by other Hl):_‘i_'in‘:t-_\ of Glossina besides GLl. palpalis, 1t is
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the more important that this should be done, especially since
no such attempt has hitherto been made. The map published
in the writer's Monograph ot the Tsetse-flies (1903) merely
showed what was then known of the distribution of the genus
as a whole, without attempting to diseriminate between the
species ; and although a wap showing the distribution of the
different species was exhibited by the author at Oxford in
July, 1904, in connection with a paper on tsetse-flies® read by
him in the section of Tropical Diseases, at the Annual Meeting
of the British Medical Association, if was unfortunately not
found possible to n\prmln{ e the map when the paper was
p:'intﬁd The accompanying map, in the lnt]mmtmn of which
the writer has been most kindly assisted by Mr. A. J. Engel Terzi,
will, it is hoped, at least serve as a basis for future work.

Since it may now be assumed to be well understood that
tsetse-flies are not met with continuously throughout broad
tracts of country, but are confined to 1{]411\'”]\' Narrow
“ belts,” which are ﬁuqlwmlv discontinnous, and are 11~.u(1|]\ to
he rnmd along the margins of water-courses, rivers, and lakes,
it is perhaps hardly necessary to explain that a particular
species must not be sup llu-.f':] to oceur everywhere within the
areas marked on the map. The latter only shows broadly
what is at present known of the relative distribution of the
different species, which, in view of the scale used, was all that
wWas pu*:.-«i] le.  Similarly, where a species of tsetse is shown as
occurring along a river or on the margin of a lake, the map
must not be Alua)l as giving any indication whatever of the
distance tmm the \mtm' to which the fly is to be tound, which
in some cases may be merely a few \.mk t  Moreover, the fact
that any par ticular li.uudlt.\' lies within the limits of the
occurrence of a species of tsetse, as shown on the map, is not to
be taken as implying that the fly necessarily exists there to-
day. The areas marked are in accordance with records or the
localities of actual specimens, but in some instances, as has
certainly happened in the case of G morsitans in parts of the
Zambesi Valley, owing to the retreat of big game or other
causes, tsetse-flies are no longer to be found in |hi wees formerly
infested by them. When 1.-.nl.l.iu] areas are marked as the
home of one or more species, it is to be understood that
specimens have been received from the se localities, or else thay
there are apparently reliable records of the occurrence there
of the species concerned; in many cases more complete
collections or fuller information wonld doubtless prove their
existence in intervening localities also.

With these introductory remarks the map may be lefv to
explain itself, but the following notes on certain of the species
of Glossina will perhaps be of interest.

({ossina fw."fu.-fff.\', Rob.-Desv.—This 5111,'|'i[-.~'~'. has |‘t‘:'e'-]|l'i:.'

* S Supplementary Notes on the Tsetse-flies (Genus Glossina, Wiede-
wann),” by Ernest E. Austen, Britésh Medical Jowrnel, Sept. 17th, 1904,

t For information as to ** fly-belts,” and their extent, and the distvibution
and limits of Tsetse within these aveas, of. “ Monograph of the Tsetse-flies,”
p- 9, el seq.
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been reported by Laveran® as occurring at Sengaleam, in
Senegal, about six miles from Rufisque, and thirty from C ape
Verde ; this is the most northerly locality yet recorded h;‘f
any tsetse-fly. In West Africa the himit of the range of (
palpalis towards the interior is entirely unknown, so that no
attention should be paid to the inmer bonndary of the avea
shown on the map. In this region most of the specimens and
records of occcmrences are derived from localities near the coast,
and it 1s consequently impossible to say how far the species
extends into the interior, .'.1]Hm1igh 1t “"'."' reasonably Dbe
supposed in occur throughout the valleys and basins of the
majority of the rivers that fall into the Atlantic within the
limits of the tropics. Since we now have records of the
::umn-n{r of Gl J,:w;uf."n at various 1mm|- between Sengaleam
and the Congo inclusive, the species is shown on the map as
occurring throughout this area, for, althongh the evidence is
not yet c,c:mp];h-_ there is no reason whatever to imagine
that it will not ultimately be found to exist in all suitable
localities within these limits. According to our present
]\1[“\\1 ==1”u‘ ]h lt‘xlul‘;' i]t:l t][‘wi]i]ﬂlfinl] of [ Ir J,r ;Jrf."lj,mrffh exte I]llh
from Cape Verde in the north-west throughout West Africa to
an unknown distance into the interior, .m(l gsouthwards to the
Congo. In the equatorial region the eastern limits of the species
as at present known are the River Omo, which falls mto the
northern end of Lake Rudolf, and the eastern shore of Lalke
Victoria. It was encountered by Dr. Brumpt from the sources
of the Welle to the mouth of the Congo, and since Laverant
states that he has identified it among specimens from Katanga,
in the south-east corner of the Congo Free State (the most
southerly record at the present time), it is probably to be
found 1}|1u11-'[m1. the Lmualaba-Congo system as well. South
of the (_.-Hl];_"n Grl. ‘;Jrrf!raaff.n ]HHH[]:“«\ OCCUrs ”l"!] h”]: ﬂ]lk
greater part, if not the whole of Portuguese ‘l.\i-al Africa,
gince, although actual records of the occwrrence of the ”\ are
at present L(U_]-.H:j:_. and no collecrions have as yet been !ll{llfl.
this region, according to Dr. H. Rey,i Sle L]_tizllu; Sickness lmH
been observed from Be ieuella northw: mh :

Glossina morsitans, \\w‘r\\ —In the ]1“ yer already referred

), D, Laveran records the identification 1|\' him of this ‘l””‘ 8
dlnfalm material trom French Guinea, the Rivers Assinie and
Comoé (Ivory Coast), and Katanga in the Congo Free State, to

* {'J.’?}JJFJl'L'-" l'rl"..'a’l’r'?”b. "’?'f'-'1l .'-'_f"'-"ur"".)‘ g’?r,’ 'l;l-]""l"':"l-'l’:li-" 'r’?f'-'-‘ J.\"-'.I‘-’-‘:'F"T-":‘, L. “.\\:\l:\ {“S“‘”H"U—

du 31 Octobre, 1904), p. 659.
Loe. cit., p. 662.

| Quoted by Christy, Reports of the S]""I'i“f-f Sickness Commission,
No. III, Nov., 1903, p. 7.

§ Since these noves and the accompanying map were prepared, the
British Museum has received from Dr. F. Creichton Wellman a form of
Gl. palpalis taken by him in November last on the Katumbela River,
Benguella ; the specimens are somewhat different from the typical form, and
represent a new :--1|}--,~=}|g-|-1'-,'.~=, which the author hos deseribed as 1. ‘Jar_:f'u-_:f.".';
wellmani, In the Congo Free State, according to information furnished by
the Rev. W. Holinan Ell'lﬂli"‘,.' of the Baptist Missionary Society, G [J({l"_lurffn
is abundant some eighty miles to the south-east of Luttete.
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the south-west cf Lake Mwern. Collections received at the
British Museum last antumn from Mr. Robert Codrington,
Administrator of North-Eastern Rhodesia, show that G
morsitans mnay be said to be distributed Illli'wl'l,‘-"]tnlli. North-
tastern Rhodesia.

As regards G morsitans in the Bahr-el-Ghazal province of
the Sudan, the locality shown on the map is that of the
specimen obtained by ( olonel Griffiths in 1903, on the 1’1}1|~'u
River, between Wau and Dem Zibehr, where the lc'|1l.'-1
appears to be very abundant. Dr. Andrew HEIHUUI, of the
Gordon College Laboratories, Khartoum, in a letter to the
writer dated January 9th, 1904, said that during a recent
Journey to Ug: anda a native officer informed him that the fly
is found six miles inland from Shambe, on the Bahr-el-Jebel.
Dr. Balfour is inclined to that in the Egyptian Sudan
Gl. inorsitans 18 * llmited to the Bahr-el-Ghazal ill'il‘.'illi'LT. and
does not extend further north than the river of that name.”
Major Penton, R.AM.C., whom the writer has lately seen, 18
1]1.%]}::%41,-(,!, as the result of t-ﬁ:]lc_-r{l-]ux- gained duwring recent
service with the Egyptian Army, to agree with Dr, Balfour,
and thinlks that at any rafe Gilossina morsitans is not to be found
to the north of I"ashoda.

(i lossina fr-'r'.l'ff.'..ruri.-.’frr'»'. Westw, 'Hli.\' H[!"'1"it"H 18 ]‘“I.,'.Hl'tll'll ]l.\'
Laveran® from the river Bani, a tributary of the Niger, in the
French Sudan. The same anthor (ibid., p. 659) also speaks of
its oceurrence on the Lower Rio Nunez, French Guinea; hut,
gince this is an isolated record, it is not shown on the map.

(lossina lrsrfa'lu"le"h‘f;f!.r'ﬂ, Austen.—In October, 1904, ."E]N_!['ililt']IH of
this species were forwarded from Gosha, Jubaland, East Africa
Protectorate, by Major L. H. R. Pope-Hemnnessy, 8rd King’s
African Rifles. Writing from Kismayu on October 11th last,
Major Pope-Hennessy states that the natives say that this fly
is deadly to cattle and camels, and adds that “should recruits
with the germ of sleeping sickness in them be obtained from
Uganda, and be bitten by this {ly, the disease may Dbe
propagated in Gosha, and perhaps anmhilate our only hard-
working section of the mhabitants. Apart from questions of
illltn:lliii}', this wonld put an end to any opening-up of the
country.” }

(lossina fmran',iru’fl.r'x- Wied.—A specimen of this species
obtained long nn:: by Sir John Kirk and labelled * Zambesi 7 s
i the JJ‘!lll-.]l Museum « 11]]{‘1'1j{=T!: but simce the ]Il'['{'i!;i!_‘ locality
1:-,'» uni{nm\'n. [il!‘- :-:lr:'t_‘icn-; 1- not .ﬁ!lra‘\'\'El on the ltliljl as ||l"[,'l]_]']‘iIJ;'_')'
in the region in question. It is recorded by Laverant from
French Guinea and Katanga, Congo Free State.

Glossina fusca, Walk., 18 now known from a number of
widely distant localities, and its area ot t]i-m'iln'.['iun in addition
to hu-m-' in all probability co-extensive with that of G1. palpalis
in West Africa, also extends to Central and East Africa. Apart
from previous records, the writer has recently seen a specimen

* Loc. cit., p. GG1.
t Loe cit., pp. 659, G62,
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from Usagara, German East Africa. obtained by the Rev.
A. North Wood, in 1904. A specimen in the British Museum
collected by Sir John Kirk, is simply labelled « Zambesi,” but
the oceurrence is not recorded on the map for the reason stated
above in the case of G longipalpis. As regards West Africa,
the latest record is one by Laveran (loe. cit.) from French
Grainea,

Glossina fusca was met with in July, 1904, fifteen miles
north-east of Chiromo, British Central Africa. by Major F. B.
Pearce, Deputy Commissioner, British Central Africa Protector-
ate. \Writing from “The Residency, Zomba, British Central
Africa,” on November 8th, 1904. Major Pearce says:—*1I have
arranged to have a few head ol cattle kept within the fly
(Glossina fusea) zone, so as to arrive at some conclusion with
regard to the question whether @l fusca is dangerous to live
stoe

<. In this connection you may [:u-l']:;lp.u be mterested to
know that a herd of Government cattle has been I;.-];['. for years
at Chiromo, and it is not an uwnusual oceunrrence for them to
graze in the Elephant Marsh actually in sight of buffalo. The
Chiromo cattle have always done very well, and none have
ever been lost from “fly ” sickness. The same mayv also be
sald concerning the cattle of the chief Makwira, who has a
large number of cattle, which always graze in the * Marsh,”
where buffalo are common, If therefore the HIII‘\' H]-l'c'ét'.u. of
“fly ” in the Elephant Marsh game reserve is GL. fusca, it would
seem that that species is not dangerous to live stock.” It may
be noted that Major Pearce’s statements as to the apparent

harmlessness of Glossina fusea to domestic animals are supported
by Stublmann’s observations on the same species near
Dar-es-Salam.*

BRrITISH MUSEUM (NATURAL HISTORY),
CROMWELL RoAD,
LoNDon, S.W.
Mazeh Z2ndd, 190H.

14.

THE MULTIPLICATION OF ZTRYPANOSOMA GAM-
BIENSE IN THE ALIMENTARY CANAL OF
GLOSSINA PALPALIS.

By LieurenanT A. C. H. GrAY, R.AM.C., AND LIEUTENANT
F. M. G. ToLLocH, R.A.M.C.

1. Can the fJ"r_JJ.-.r-u.m.wrrm-rr r{,f'.vfr'-;.lf:r_f.f stekness .r.-raf!fn"--'-;n‘f'i,f in the stomach
rJJJ‘ (r f'ltJh'.\'j.;;r_.l ‘U.f.h"ljlu.:”f;.': z

The following is an outline of the experiments done to prove

this. The flies used were brought in daily from the lake shore

at Entebbe. It appeared that a dry atmosphere affected the

* COf. Austen, “ Monograph of the Tsetse-flies,” p. 300.
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vitality of the caged flies, and alko had a marked effect on the
length of time during which the trypanosomes survived ingide
them. To counteract this the flies, from the time they were
brought in, were kept in cages, placed on a bed of absorbent
paper, constantly saturated with water from a reservolir with a
syphon attachment.

The flies were kept either 24 or 48 hours after they were
brought in. They were then fed on monkeys intected from the
cerebro-spinal fluid of sleeping sickness cases. These monkeys
showed trypanosomesin varying numbersin a bloed film, though
never more than one trypanosome to six fields of a 2 mm.
objective. Forty-eight hours later they were fed on a fresh
normal monkey *“A”; forty-eight hours later they were fed on
another fresh monkey B ”; torty-eight hours later on monkey
«(” and so on. This interval was selected, because from
previous trials it seemed a natural one for the fly, and mearly
all the flies wonld re-feed after 48 hous.

An enormous increase occurs sometimes in the number of
trypanosomes taken in by the fly, so much ro, that the blood in
the intestine ot the fly literally swarms with them. In this case
the appearance of a fresh preparation can only be compared to
4 similar one made from the bload of a rat dying of Nagana,
when the number of parasites equals that of red corpuscles.

This increase was first seen in flies 96 and 120 hours after
infection, and was thought {0 oceur first at these periods. Later
on it was found that the same increase oceurred, and that the
same enormous numbers of trypanosomes were found 24 hours
after the fly had fed on the infected animal.

When these flies were re-fed in the way described, each
successive feed of blood seemed to act as a fresh supply of
culture medium, and we have found these greatly increased
numbers maintained up to 288 hours (12 days) aftter the infective
feed. 1t is very probable, therefore, that the increase first found
at 96 and 120 hours after infection was only the continuation
of one which had occurred in the first 24 hours. After it had
been found that this increase could oceur in the first 24 hours,
observations were made on two monkeys. When examined
94 hours after feeding this multiplication was observed in a total
10 per cent. of all the flies.

On some days a considerable number of flies would be
examined, and the increase would not be found in any of them,
though they were kept under the same conditions and fed on
the same monkey, and though there was no perceptible difference,
cither in numbers or in morphology, of the trypanosomes as
seen in a blood film. For instance, of the flies which fed on
Monkey 350 on March 23rd, 5 out of 15 showed this great
erease when examined 24 hours later. On the next day the
increase was not seen in any of 29 flies examined. On the next
day 18 negative flies were oxamined, and on the day following
10. Three days later, when another box of flies fed on the same
monkey was examined, the increase was found in 2 out of 9 flies
oxamined. This increase, which is found m 10 per cent. of flies
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24 howrs after |'L‘i'lli!|,'_‘.'. 18 continued at later ]nc'|iu|1:= up to
288 hours, in a total of 56 per cent. of them. y it a
much larger number of flies could be fed and examined, it would
be found that the increase was continued in the same 'Jltlllullltlll
of flies as showed it originally.

The proportion of male flies brought in is very much greater
than that of females. 'This increase has, however, been observed
in one female fly

2 ”IJ'F-'HJ‘ H'P‘rjln".-'.i"fi-{m ﬂ,i"_f..l'r"n'fnrf."'('i'fle;.lrrfr,.h'llfld.\‘ in f.f.'.r: Hf*ﬂ'r_.r,f'n"mm',l".mmf uf"
Lintebbe contain trypanosomes ?

The following method was used in order to try and find this
out :—The flies were kept for 24 hours after they came in. They
were then fed on an uninfected normal monkey. Twenty-four
hours later they were dissected and examined for trypanosomes,
Out of 200 flies examined up to the present, two contained in
their intestines the same enormous numbers of trypanosomes as
were found in 10 per cent. of flies which had been fed on an
infected monkey 24 hours previously.

Morphology of the trypanosomes seen in the fly.

The forms of trypanosome seen in the fly vary from very
emall ones, some 20u in length, to very long slender ones of
about ]{!H# The most striking variation from the ox lmflt\'
forin seen in the blood, however, is the different ]1u~.1ri1m of the
micronucleus. This is very rarely seen at the extreme blunted
end of the parasite. It varies from a position midway between
the posterior extremity of the trypanosome and the macro-
llll{JL’ll‘- to a position on the anterior or flagellar side, Figs. 1
and 2. In frypanosomes from the fly the most common
positions for the micronucleuns are, either anterior to the macro-
nucleus or at the side of it. A very common dividing form is that
seen in Fig. 3, which would give rise to two trypanosomes, one
with an anterior micronucleus and the other with a micronucleus
at the side of the macronuclens. The very small forms have
been observed to be prod luced |J\ unequs al division of a Lnur\
'E’i_\'ljeﬂl\lhtllllt.' a8 in [tf_:. 4. \.n vacuole 18 seen 1In any
of these trypanosomes. The blue-staining granules in
the protoplasm are present as in the ordinary forms from
the blood. What seems their natural method of progression
is with the flagellum foremost. They then move very rapidly
along a Hi.]'clllf,;_[]f course, with only the flagellum and undu-
lating: membrane \'i]]l':ﬂin;_r;. the rest of the [;':I'_\'E:.'ummwnu: hawv-
ing no lateral movementat all. They can also move with the
]:lamf posterior extremity 111-t but in this case they move very
slowly ; their [nlfll 18 mig-zag instead of xf]:tl“hf and ﬂ](‘,
advance by a series of contractions which ]1:-“11 one-half of
their i_:u['i:.-' at 1'3_15‘11{'.-;1]1;_1:1[_-.‘; to the other. With greatly increased
numbers of trypanosomes in a fly at any period after infection
there is, in most cases, a large proportion of forms with



Fig. 1. Fre. 2.

Fia. 3.

Fig. la. Trypanosome with micro-nucleus half
extremity and nucleus.
Tc. 1b. Trypanosome with micro-nncleus at side of nueleus,

Fia. 2.
Fia. 3.
Fia. 4.

Forms with anterior micro-nuclei.
Common dividing form.
# Budding off? of one of the smallest forms,
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anterior micronucleus. Insome cases, however, all the trypano-
somes found i a fly are practically normal in appearance, the
mieronucleus being near the posterior extremity. Of the two
“fresh 7 flies which contained trypanosomes, one contained
forms almost all of which ]l;ul an antertor micronuelens, the other
showed almost “ normal ” trypanosomes. Rosettes of trypano-
somes have been seen in both fresh and stained preparations.
In these rosettes the trypanosomes are joined directly by their
posterior extremities; there is no central mass of protoplasm.
They vary from very distinet rosettes of 4 to 7 tfrypanosomes to
large loosely woven masses of 15 to 20, most of which are
joined at their extremities, but some of which. either naturally,
or in making the preparation, are a little separated and le
entangled among the others. When observed in a fresh
131‘L‘]:;11':il'i1zll these rosettes become smaller from ]u‘r‘v.‘d{hlj_!‘ away
of some of the individuals ; there is nothing in the nature of
agglutination. In some rosettes every trypanosome belonged
to;the type in which the micronucleus 1s anterior. Other
rosettes were composed of forms with the micronucleus either
at the side of the nucleus or touching it [:u:-.'[ul‘inl‘]‘k'. One
stained preparation showed a mass of trypanosomes visible
with a hand lens. It consisted of a long strip of trypanosomes
I_\_'En.'_;_‘ HillL‘. ]'1.‘5' Hi(h'.. t.']ﬁh‘{'].\' t\]l]m.‘:vi] to 4_-;1:_'11 :1thm', and four or
five deep. It had the appearance of a mass or colony
formed by progressive multiplication. Several oval forms of
trypanosome have been observed with a darkly staining blue
protoplasm, macro- and a micronucleus. These oval forms
trequently have a capsulated appearance, possibly due to the
remains of the flagellum. In the examination of these flies the
whole gut was dissected out in each case, and its various parts
mixed with normal saline examined fresh. I[f examined soon
atter re-feeding the fly, the trypancsomes are confined to the
dark, altered blood in the lower eut. but later on they swarm
throughout the blood in the whole alimentary tract. Asin the
case with cerebro-spinal fluid or gland juice, the medium
smrrounding the trypanosomes in the fly was found to hinder
staining of the chromatin. Accordingly films were made and
fixed while still wet in osmic vapour. They were then treated
with an application of fresh blood serum, as recommended by
Lieut.-Colonel Leishman for sections containing trypanosomes.
This was then washed off and they were stained by Leishman’s
stain. This method gives a very clear staining of the
chromatin elements, and they are not obscured by the granules
in the protoplasm, which stain a deep blue. '

4. Can infection be conveyed to an antmal by inoculating these
trypanosomes from the intestine of the fly 2

The following experiments have been done in conmection
with this point: Monkey 380 was injected with the intestinal
contenis of a fly which had been fed on an infected monkey
120 hours previougly and re-fed in the usual way. This fly
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contained enormous numbers ot trypanosomes. The monkey
was frequently examined, but never found infected. 4% days
later the contents of 10 flies, which had fed 24 hours previously,
were ejected. A drop of the fluid injected showed numerous
active trypanosomes, but the monkey remained nninfected.
Monkey 381 was inoculated with the contents of 20 flies which
had been infeeted 96 hours ]H'l"\-’i“lh-:ll\' [_.‘l]l[] ]'e'-l-l‘tll}. 49 ll:!._\'H
later the animal died. Its blood was frequently examined up to
the time of death, but never showed trypanosomes. Death in
this case was probably due to a long captivity. Monkey 352,
a duplicate experiment to 381, has never shown trypanosomes.
Monkey 395 was injected with the contents of 10 flies which
had fed 24 hours previously. It died 21 days later, never
having shown trypanosomes. Monkey 396 was inoculated with
the contents of ten “24-hour” flies. This animal was also
uninfected. The natural conclusion is, that infection cannot
be produced by inoculation of trypanosomes from the intestine
of the fly, and this same conclusion was arrived at by Colonel
Bruce when experimenting with the trypanosome of Nagana.

5. Can trypanosomes travel from the intestine to the salivary
gland of the jf‘f_! £

1. The salivary gland of a fly which had been infected 144
hours previously (and re-fed:as usual) was dissected out. This
fly contained great numbers of trypanosomes in its intestine,
many of them showed forms with an anteriorly placed
micronuclens. 'The salivary gland, on examination, showed
numbers of actively motile trypanosomes. On staining, most
of these trypanosomes appeared to be the ordinary forms as
seen in the blood, but there were a few forms similar to those
seen 1n the gut.

2. In the *fresh” fly noted above, which contained
numerous trypanosomes of almost the ordinary form in its gut,
the salivary gland was also found to contain numbers of
trypanosomes. The salivary gland was broken up in normal
salt solution and injected into a monkey, but it had been kept
for some time before this was done, and the trypanosomes had
lost most of their activity. In a stained preparation these
trypanosomes were like the forms ordinarily seen in the blood
of man or injected animals. Up to the present, 15 days, this
monkey has not shown trypanosomes. None of the series of
monkeys on which the flies were re-fed has as yet shown
trypanosomes.
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