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THESIS ON TRYPANOSOMIASIS.

During the military operations in East Africa
in 1918, I had the opportunity of observing cases of
trypanosomiasis. Three Europeans were under nmy care.
Owing to the courtesy of Captains Hume., Manson and
Brierley. R.A.M.C., I had facilitiesz for observing two
Europeans and 14 Africans. These were the only cases
reported during the campaign. All the cases. but one,
were probably infeeted wiih the same type of trypano some,
and were treated on similar lines. From this, it seems
poésible to draw some conelusions, both regarding the

symptomatology and treatment of thiag deadly disease.

Y

Definition.

Trypanosomiasis is a protozoal diszease sssen—
tially of Africa. and is the term applied to the condition
produced by invasion of the blood of human beings with
parasites known as trypanosomes. At first there is an
irregular fever and trypanosomes are present in the blood.

Sleeping sickness'is the terminal phase of
trypano soma infection, when the trypanosomes &re found in
the cerebro-spinal fluid and the chief symptoms are due
to the involvemsent of the nervous system., Creat apathy

and listlessness with finally a comatose state are

features of this stage.

History.
Although its true aetiology was not apprehendad

until quite recently. sleeping sickness has been known to

‘exist for nearly two centuries. According to Castellani,



the earliest mention of sleeping socknesz so far dis-—
covered is by John Atkins, in his 1little book, sntitled
"Phe Navy  Surgeon® published in 1734, in the annendix to
which he describes "the sleeping diastemper", common among
the negroes on the Cuinsz Coast, among whom he had
travelled in 1731. It was wsll known to the slave
dealers who, on purchasing <laves. always examined the
glands at the back ¢f the neck and any slaves whose
glands were enlarged were rejscted. The first account
given of this symptom is by Winterbottom in 1803, who
brdught out the importance of enlargements o0f the
posterior cervical glands (Winterbottom's sign); the cases
he described occured at Sierra Leonsz,

The occurrence of trypanoscmes was first found
in the blood of animals. In 1879 Lewis, in Calcutta,
described the tr&panosoma lewisi in the rat. 1In the
following year. Evans described a similar parasite,
T.evansi. in the blood of horses in India affected with
ésurra“. This disease the natives had always ascribed to
the bite of certain bloodsucking flies; FHe alzo found
that it infested camels, elephants. buffaloes and dogs.
Fifteen years later, Bruce discovered that "nagana", a
fatal disease of cattls in Africa, was dus to a trypanosome
T.brucei.

In 1890 Nepveu found trypanoéomes in the blood
of>a man in Algeria, but he established no definite
relationship between the organisms and the associated
morbid conditioné, and the discovery did not attract
attention.

In 1901 Forde found a parasite in the blood of

a Buropean suffering from an irregular non-malarisl fever,



in the River Gambia Colony,\and in 1902 Dutton recognised
the parasite as a trypanosoms. Latef. Dutton found a
similar organism in the blood of a nativé of the came
colony and suggested the name»T.gambiense, which the
parasite now besars. Subsequently, many cases weré
deseribed, both in Buropeans and natives, and the associa-
tion of the ?arasite with a form of irregular fever was
established.

In 1902 Castellani discovered trypanosomes in
the blood of cases of sleeping sickness.and brought
about the establishment of the connection between
trypanosomiasis and sleeping sickness. Bruce, Nabarro
and other investigators confirmed Castellani's findings.

In 1903 Bruce and Nabarro reported that in
Uganda the tse-tse fly.‘Glossina palpalis, was the
transmitter of the infection. This conclusion was also
reached by Sambon znd Brumpt on epidemiological grounds.
In 1909 Kleine discovered the tse-tse fly was no mere
mechanical transmititsr of the trypanosomes, as had been
supposed but was avtrue intermediate host. After feeding
G.palpalis on animals infectéd with T.brucei, he set the
same flies to bite fresh animals at varying intervals.

Up to sixteen days the flies failed to convey the
infeection, but from that pefiod onwards to the forty-
seventh day, when the experiment conecluded, they communi-
cated the trypanosome to eight animals. Bruce and others
have confirmed Kleine's results and have ascertained that
they apply to T.gambiense and other trypanosomes,

In 1910 in Rhodesia, Stephens and Pantham
established the existence of a more virulent trypanosome,

T.rhodesiense. They found that it was associated with a

3.



resistant form of the dissase. that animals immunized
against T. gambiense succumbed to the Rhodesian trypano-
some, Later, Kinghorn and Yorke proved that T. rhodeéiense
was transmitted by Glossina morsitans.

In 1909 Chagas described a form of trypanoso-
miasi s, eSpecially cormon in childran, which is endemic
in parté of the state of Minas Geraes in Brazil, and is
transmitted to man and the domestic animals by a species
of bug, Lamus megistus. The symptoms of this disease
are different from the African trypanocomiasis; an acute
type usually occurs in children under one year of age,
whilst the type of the disease as seen in adults is

mainly chronic. (Stiti.)

Geographical Distribution.

The disease is essentially African. According
to Castellani, at times, cazes were imported to the West
Indies from'Wast Africa but the dissase soon died out.

No fresh cases occurred as thsere were no tse-tse flies. .
| It exists on the west coast of Africa. from
Senegzal to ﬁossamedes. It is also present in the Niger
and Congo basins, and particularly in Uganda, where it
was first noticed in 1900. The more virulent form occurs
in Rhodesia.

As regards the East African campaign, the chief
areas to be considered are. German East Africa and

Portuguese East Africa. In 1902 cases were found in

German Hast Africa. From the writings of German doctors

it would appear that the infected areas in German East
Africa, at present., are - the southern border of Lake

Victoria Nyanza, the vicinity of Lake Tanganyika. and the



neighbdﬁrhbod of the Rovuma river (which forms the
boundary between the German and Portuguese colonies)
from Sassawara on the west to Liwale on the east.

Dr Marshall wrofe in 1908 that there wesre two
foci of sleeping sickness on Lake Vietoria and one on ’
Tanganyika. The dissase has been discoversé on the
islands, Bumbide and Iroba, and on the mainland Thangiro.,
oppocsite to them. Cases of the disease have alszo been foud
on Ukerewe Island. Glossina palpalis was found widely
distributed on the shore of lake Victoria, and on the
rivers in the Shirati district., and sleeping sickness
was prevalent there. (The disease was brought along trade
routes from West Africa, through the territoriss watered
by the Congo and its tributaries). |

In 1910 Wolf met with a case of trypanocsomiasis,
which came from the Rovuma rivsr area. near its junction

> with the Sagssawara river. It was found that the Glogsina
morsitans was the tranzmitter of the Rovuma sleeping sick-
ness and that the trypanosome was identical with
T. rhodesiense. |

Professor Beck, as a result of his investiga-
tions, stated that 10% of the Glossina morsitans in the
Rovuma area were infected with trypanosomes,

Previous to the war, no investigation had been
made as regards infected areas in Portuguese East Africa,
although the CGermans congidered it most probable that such
existed.

In the course of military operations in Portuguece

territory, a line of communication was opened up, running
from Bandari (on the mainland opnosite Port Amelia)

through Mahiba (14 miles), Anquabe (44 miles), Medo ang



 Béiéhé<£d]Lﬁ§inje. fFrém Bandari to Anquabe, the réad runs

'"thrbug@ﬁfaiflyvthick‘bush énd ié'equéed‘by.éeveral small
streamé; but thesze dry up in the "dry" seasons. Tse—tse
flies were.encduntered in moderaie'numbers at Mahiba, and
for a distance of seven miles beyond, towards Anquabe,
Four of the five cases of trypénosomiasis oceurring in
Buropeans were infected in this area; the fifth case con=
tracted the disease in the Rovuma area. (He was the only
one out of 2,000 troops to contraect the disasase). Careful
enquiries were made concerning the native cases and the
majority were found to have been in the district adjoining
Mahiba. but noAdefinite history could be obtasined from the
patients themselves.

Another line of c0mmunicafioh in Portuguese East

Africa ran from Lumbo (opposite Mosambique ) through Nam-

pula towards Lake Nyassa — beyond Nampula the veterinary
surgeons repo;ted the prevalence of trypanosomiasis amongst
cattle, but no cases amongst the troops occurred along

the Lumbo line.

. 3 o : Concidering the number of troops. including native
carriers, operating in Portuguecse Eacst Africa, the diseace
is not easily contracted in the infected areas, as there
were very few cases comparatively - 5 white men (including
2 officers) and 13 natives.

In Afrieca trypanosomiasis is on the inereaces.

This is probably due to the fact that as the country is

a’. &

being opened up, an inereased number of natives are moving

from.. place to place, and larger numbers of Europeans

settle in the con%inent. This has oceurred to a much
greater extent since war broke out, and one may expect

further infected areas.



Etlology.

' Stitt states: "The African ﬁrypahosomiases
follow infection with two speéies of trypancsomes; the
more virulent {type of the disease occurring in South -
Central Africa bz2ing due to trypanosoma rhodecience,
transmitted by Glossina morsitans, and that of less
severe type, but of more general di-tribution, besing
due to T.gambiense and transmitted by Clossina palpalis.*

Macfie has reported a new trypanosome,
F.nigeriense, from young persons in Nigefia. It is said
to be less virulent than T. gambience, and to be trancs-—
mitted by Glossina tachnoides. Bruce considers T.niger-
iense as being T.gambience, |

Regarding other forms 0f trypanosomss in man,
Sir P.Manson states: "Seeing that most of the trypano-
soﬁes hitherto studied experimentally are capable of
living in a variety of vertebrate hostsy, it seems probable
that other members of this group of‘parasites, in addition
to T.gambiense, T.rhodecsiense, and T.cruzi, may find in
man at timesi}uitable ho s§. Apparently T.lewisi, T.evansi,
and T.bruceil do not generally thrive in man, but that
circumstance does hot warrant the inference that he is
completely immune against these and all other sbecies."

The trypanosdmiasis parasites have a fusiform
body. They vary in size, both in length ~And breadth.
According to Stitt "the normal type, as found in the
blood, varies from 14 to 20 microns, while longer forms,

20 t0 24 microns, are growth ones and, in the longest

ones (23-33 microns) we have those-préparing to divide

16ngitudinally. In width they vary from 1.5 to 2 microns.®

The parasite is a motile flagellate organi=sm ang

7.
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" the body (which stains blue ), shows two chromatim
-staining masSes,‘the one in the centre being the nuecleus,
and the one at the end (posterior end), the micro-
nucleus or blepharoplast. Adjoihing or surrounding the
blepharoplast is a vacuole. Along the whole body runs
a wavy membrane — the undulating membrane — which projects
beyond the body, at the end away from the blepharOpiast,
as a flagellum; this end of the body is known a.s the
anterior end.

Fry and Ranken have deseribed the extrusion of
- granule:z — sharply defined refractile bodies — and this
precedes the disintegration of the trypanosomes, and is
especially observable in the more chronic forms of
trypanosomiasis of men and animels. If oceurring
generally, it apparsently herslds a diéapnearance of
trypanosomes from the blobd. It hes been suggested that
such granules might be infective, explaining the infec-
tivity of blood from which trypanosomes were absent.

In my cases no granules wers Qbserved.

According to Manson in some cases the
trypanosomes tend to reéur cyclically at intervals of a
week or more. There is no uniformity iﬁ the number of
parasites present, éometimes they are fairly abundant -
one or two in each field of the microscope - at other
times and in the same patient it may be difficult or
impossible. even after prolonged search, to find a single
specimen. In my cases the trypsnosomes were in comparatively
large numbers and fairly easily found. This rather
favours the view that the parasite was T.rhodesiense, as
usually in early cases of infection, it is difficult to

find T.gambienss.



As suggested by Yott, and proved by CGreig and
others they afe generally mors eésily found in the
lymphatic glands, which are often markedly enlarged.

In one native case, seen at the Carrier
"Hospital, Daressalam. which had a cirrhotic liver and
’_ developed ascites, the trypanccomes were found in the
ascitic fluid.

The parasites are not found in the cerebro-
spinal fluid during the stage of trypanosomiasis. but
are present on the advent of =leening sickness.

Points in differentiation of T. rhodesiense

from T, gambiense:

1. "In human blood T. rhodesiense is
morphologically indistinguishable from
T. gambiense; but if it is passed through
the rat a =mmall but variable proportion of
the parasites, especially the stumpy forms,
will be seen to have their nuclei located
posteriorly to the blepharoplzast, thzt is
to say, at the non-flagellar  end of the
organism." (Mancon).

3. : "Whilst both parasites have been
cultivated on & cpecial medium, T.rhodecsiense
is much more difficult to cultivate than
T. gambiense.," (Manson). '

3. T. rhodeszsiense is more virulent for
laboratory animals than T. gambiense.

4, Animals immunized against T. gambiense
succumb to the Rhodesian trypenoccome.

5. The clinical course of T. rhodesiense in
man is more severe, and thigs type is much mors
resistant to treatment. .

6. The glands are not enlarged to any degree
in the Rhodecsian infection, whilst they are
- usually markedly enlarged in cases infected
with T, gambiencse.

S AR Two different opecies of flies tranamit
the trypanosomes, Glossina morsitans tranemit-
ting T. rhodesiense and Gleseina palpalis trane-
mitting T. gambiance.




As regards the cases amonget the whites under
review, Captain Hughes, I.M.S, conducted ceveral experi-
ments in animals, chisfly monkeys and rats.

He injected blood from the patients unto
monkeys. Trypanosome:s were detected in the animeles
in six to seven days. One died on the seventh day and
two on’the twelth day aflter incecvlation. Trice. in the
case of the men, a few forms were seen, approaching the
so—-called posterior nuclesar forms, although'the nucleus
was never locsted behind the micro-nueleus. In the case
of one officer (No,l1), death of the monkey occurred on
thé seventh day, and posterior nuclear forms were
obtained, with the nucleus behind the miéro—nucleus.

In experiments on rats, infeetion ly inoculat-
ing with a patient's blood., was readily induced; the
peribd of incubation averaged 6 days and death took
place usually in 12 days. Sub-incculations from rat to
rat. followed much the same course, but posterior
nuclear forms were not obtained in the blood of any of
the rats..

Captain Hughes considered the parasite as
identical with T. rhodesience. although the straiﬁs
varied in virulence in different cases, being very
virulent in the cacse of 0fficer (No.1), and in Middleton
(Case 2 of the men). He based his opinion on the rapid
way in which animals could be direetly infected from msan,
its marked virulence in them, and the obtaining of
posterior nuclear formz,

The clinical maﬁifestations of the disease were
certainly those of T. rhodesiense rather than T. gambiense,

Qonsidering the non-amenability to treatment with atoxyl,
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no marked glandular enlargements., the severity of the .
symptoms and {the death of three of the white men within
six months of contracting the disease. o

~ Another important factor, which practically
clinches the above opinion, was that G, morsitans was
prevalent in the areas from which the cases came, and

no G. palpalis was ever found.

The Tse~-tse Flies.

Manson deseribes the Glossinae as "sombre-—
coloured, narrow bodied flies from about 8 to 12 m.m.
long, with a thick proboseis (i.e. proboscis enclosed by
the palpi) projecting horizontally in front of the head.
The palpi are long, slightly grooved on their'inner
sides, and closely annlied to the probosecis, which they
almo st entirely conceal, the only uncovered portioﬁ being
a peculiar large bulb-like expancsion at the base. Their
wings are large, of a brownish hue, and present a charac-
teristic venation, the fourth longitudinal vein bending
abruptly upwards to meet the short mid-croszss vein. When
the tse-tse is at rest its wings overlap on the back,
covering sach other like the blades of a pair of scissors:
‘this 1s a distinctive feature. In the maleg, beneath the
end of the abdomen, the external genitalia form a con-
spicuous knob-like protubersnce, which renders the sexes.
easily distinguishable.

The genus at présent comprises fourteen species
and of these G.palpalis and G. morsitans are known to
infect man with trypanosomes, although many observers
consider that other species of glossinae may be found to
convey the disease., Both have a wide distfibution.

G. palpalis is present from Senegal to Angola on the west,

11.



and throughout the Lualaba-Congo system to the Vietorla
Nyanzs, Tanganyika, and Upper Nile reaching as far
north as Moolo in the Soudan. G. morsitans extends
sduth in Bechuanaland, North Eastern Tranévaal, and.
Zululand. This fly is prevelent in Portuguece Fast
Africa.

Captain McGregor, attached R.A.M.C., investi-
gated the glossinae prevalent along the princinal lines
of communication in Portuguasse East Africa and the
southern part of German East Africa, and reported as
follows:

1. Around Mahiba he found that 6. pallidipes
and G, morsitans were met with but no G. palpalist
G. pallidipes was the more common variety.

2. Between Lumbo and Nampula he found no tgze- t"e
£lies., but of the specimens examined which were
sent from the district between ¥ampula and Lake
Nyassa, he found G, morsitancz, G. Pallidipes
and G. fusca. in order of prevalencs.

3. Captain McGragor alzo reported on the Lindi
line in German Eazt Africa. which ran from
Lindi to Nigomago on the Rovuma, and includes a
branch road to Tunduru. In the immediate
vicinity of Lindi he found no tse—-tse; on the
roads from Lindi to Negomano and Tunduru he
found four species, viz.- G, morsitans,
¢. pallidipes, G. fusca and G, brevipalpis.
¢. morsitans was the moszt common, The per-

centage of glossinae infected with a species of
trypanoqoma, averaged about 11 per cent.

Habitat of Tse-tse Fly.

The tse—-tse fly requires conciderable moisture
for its existence and is found principally in the trees or
bush along the banks of the rivers and shoreé.or;éhe
1akes. Removal of the bush would keep down the number
of flies, but where there is & supply of water, this is
impossible for any length of time., as the bush grows

very quickly.

According to Manson, Hodges and his colleagues in

12.



Uganda find that the fly ground proper is 2lway:c a very
narroﬁ strip, not more than 10 to 15 yards, and always
along the water's edge; and thet the insects very rarely
extend their feeding beat beyond 60 yards of this. They
may, howsver, folliow with great perzistency a man who
 has just passed through this narrow belt, for several
hundred yards, rarely a2z far 2s half a mile, The areas
where glossinae are found are known as "Ily belts" and
the natives know the limits of these belts precisely.

They are seldom seen 3000 ft. above sea level.

0 ion.

The glossinae do not lay eggs., but the eggs
hateh and the larvae feed, develop and moult within the
body of the pzrent.

Stitt states: "the female gives birth to s
single, yellowish brown, motile larva, which is almost
as large as the mother and which, upon reaching the
ground, bores its way intc a coarse, sandy soil for a
depth of about 2 inches and then becomes a pupa; The
larval stage in the mother lasts about 2 weeks and the
pupal stage about a menth," "Moi sture and sun-light
are not favourable for pupal development, the sun being
particularly injurious, so that pupae, buried only an
inch deep and away from shale, are killed." "Male and
female flies bite and transnit the diseasé. They bite in
the day time, usuélly from 2 a.m., to 4 p.m., and will
bite in the sun-iight.” |

On making enguiries from ths men who were in
the fly areas, this was the common experience, but occasion-
ally they were bitten at night. An entomologist, ¥r Pomeroy,

who had spent some time in Nigeria, told me he had

13.



c-\.

1ls

el

frequently been bitten during the night time, wh

‘on trek there.

The Role of thé Tse—tse fly in trypanosomiasis.

| Dealing with the life-history of T. gambienss,
Miss Robertson. in Uganda, found as followsn: "In the
fly the trypanoszomes are first ectabliched in the
posterior parts of the mid-gut. Multiplicati~n occurs
and trypsnosomes of varving sizes ars producsd. TFrom
the 10th to the 20th7day long. slender forms develop
and pass forward into the proventriculus. These proventri-
cular types reach the salivary glands by way of the
hypopharynx. Here further development takes place,
multiplication occurs and shorter forms develop, closely
resembling the blocd type. The development in the sali-
vary glands takes from 2 to 5 days before the foyms are
infective. The fly is never infective until the glands
are invaded."

"Conjugation has not been observed, nevertﬁeless
the fly cycle as a whole haz the biologieal significance
of conjugation.,"

Stitt states: "High temperatures, 75 to 85 F.
are favoursble to development, while low tsmperatures,

60 to 70 F., are inimical to development, but do not kill
the ingested trypanosoﬂes. This explains the long pseriod
which at times elapses before a fly becomes infective.
Under  favourable conditions a fly becomes infective in 20
to 34 days and remains infective the rest of its life, up
to 185 days." |

"When tse—tse flies feed on animals infected with
trypano somes, only from 2hto 67 become infective."

Kinghorn and Yorke advanced the view that the

14.



large game of the country is a reservoir of the
trypanosomes. This conclusion was supported by the fact
that with a view to eradication of the disease certain
‘areas havé been depopulated, but upon examining the
flies caught in the diztrict a ysar or more later, infected
flies have been obtained - in Uganda, the Government
-removed the esntire population of the Sesse Islands and
neighbouring shore of Lake Victoria Nyanza to fly free
areas in the interior. Three years afterwards, Bruce
ascertained that the‘iocal flies could still convey the
disease to laboratory animals. This =upports the view
that the lzarge gamsvact as a reservoir for T. gembisnse
which is prevalzsnt in Uganda,

Yorke as an experimental sanitary measure has
advocated the extermination of the large game.

o R.B.¥oosnam in an article "The question of ﬂié
relation of Game~animals’to Di cease in Africa' (Journal
of the Zast Africa and Nat, Hist. Soc., December, 1913), '
considers that domestic animals ( sheep, goats, pigs, dogs,
fowls), wild birds, lizards, snakes, frogs and toads'may
harbour the trypanosomes of sleeping sickness and act as-
carriers of the disease. In which cas2 it would be a
hopeless undertaking to aifempt to destroy practically
all animal 1ife in such extensive areas.

Koéh advocated the slaughter of ecrocodiles.
Bruce and his co-workers have shown that
T. brucei, when 1njected‘into rats behaves similarly and
cannot be distinguished from T. rﬁodesiense{' From this
‘arid other facts these observers suggest that the two
‘trypano somes are the same, that 37% of the wild game in
‘t.he fly-area harbour pathogenic trypanosomes, and that the

15.



water buck, hartebeest, reed buck and duikerbuck 3re a
source of danger to man.

Taute, however, who has carried out rsesarch work

in PortuguéSe‘Nyas:aland does not agree with these views.

He says thet T. brucei can be distingvished from the

trypanoszcmez of sleéping sicknezs only and solely by the

fact of its non-pathogenicity to man. Taute supports
"this view by certain experiments.

G. morsitans fed on animals infected with
T, brucei were subsequently ailowed to bite two men;
thé’fééult-wasvnegative, though a number of control

- animals-bitten simultaneously died,

Taute injected himself with 2 c.e. of blood
from a trypanosbme infacted dog, the trypanosomes beiﬁg
of the Rhodesian type; there was no bad effect. 14‘days
1atéF He injected 90 c.c. of his own blood into suscept-
ibie animals: thece animals did not become.infected -
showing that the human organism has the power to kill
this particular trypanosome.

As Stitt points out, these experiments are not
cdndlusive. ac it is well known that men in good condition
are not easily infected by the trypanosomes. |

Many think that we may have trypanosome
carriers and that such persons in the enjoyment of
health may act as réservoirs of the virus.

Koch, from observations in Uganda stated that
trxpanosomes mnay bekCOmmunicated by the male during coitus.
He noted the 1nfection“of 15 women in a fly-free district
after-the‘refurn home of their husbands from fly distriets
where they had contracted trypanosomissis. Berﬁard has
_noted the same methcd of infeetion of prostitutes.

\
Dourine, a trypanosome disease of horses, caused

16.



by T. equiperdum. is transmitted by the cexual act.
According to Griggio, trypano:zoma infection
is not as a rule transuitted to the foetus: the abortion
rate, howéver;'in the infected is incfeased from the
normal 7% in Congo netives to 31.7% and ths infant

mortality from 29% to 50%.

Incubation Period.

Castellani states — "probably in most cases it
does not exceed two or three weeks, and, according to
Martin and Lebesuf': observations in'Europeans, it may
be even lescs than 10 days. On the other hand some
vinfected individuals may not show zny sign of disease
for months, =nd, it is said, even 5 or 6 years.

Sanderson (Case 1) was the only one to give a
definite history re a particular bite and in him sympfoms
of trypanosomiacis developed as early as 4 or 5 days aftam
wards. If this was the infecting bite, the incubation

period was 4 or 5 days,.

Symptoms.
1.  Sir P.Manson suggests that "the bitg of an
“ infected glossina is followed, in a proportion of
‘cases, by & degree of local irritation of greater
" or less severity." This was present in Case 1

- (Sanderson).

2, After the invesion period irregular pyrexia

:.gr period of trypancsome fever ensues. Sir P.Manson

~states that "irregularity of degree and duration
is a feature of the fever,™

In the Buropeans the irregularity of the
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pyrexigﬁwas a marked fsature, fever Dbeing present for
varying periodz. In Case 1 (Sanderson), after treatment
vas,suépended, there was 2 rise and fall of temperature,
mére or lésc, every day. The chart of Case 3 (Monk),
from the date of the first rescord, for 33 consecutive
days shows s temperaturs above normal. the temperature
varying from 99oﬁo 1050, only on 2 days registering 990
or under. Following this, there were 6 day:z practically
of apyrexia, the temperature never reaching above 990.
Later, there was & period of 12 days, when the tempera—
ture reached 100° on two oceasions only.In Gasés L.amd 2
both of whom stood the treatment badly, there was never
8 period of apyrexia iasting longer than 2 days. The
Biood examinations made on the Europsans, revealed the
presence of itrypanosomes usually withbpyrexia and abéence
during the apyrexial period. -

- 0f the 15 native carriers, three only were
ptactically apyrexial; attached éharts of 9 caées show
Cases G and E to be apyrexial, ‘In the éthers the
éyrexia was not s0 pronounced as in the Europeans, and.'
'iﬁ was more quickiy influenced by freatment. Oniy
occasibnaliy after the temperature was once nOrmai, was
there 2 rise dus 4o trypanosomes being in the blood. This
was noticed in Cases B, E and P; in B. the rise did not
occur until 3 months after the temperature had been
normal., Intercurrent disease, however, caused a rise of
téﬁperature in many of the cazes; ths cause was gener-
ally malaria. but in one case (Case A.) it was due to
félépsing"fever. |

" Stitt states - "althouwgh féVer' may be absent
iﬁ“natives until the onset of the period of cleeping

~ sickness, yet in Europeans there are usually noted febrile
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pardxyans, lasting for a few days, and followed by
febrile periods varying from a few days to 2 or 3
weeks., The temperature curve is of a markedly remittent
type;“appfoaching normal in the morning and going up to
103 F.-or higher.in the evening - & wide daily range."
In the Europesns, the temperature, as a rule,
tended to be higher in the evenings, but daily remis-
sions were ndt a Teature in my caces. In the natives

with pyrexia the daily remission wac a marked feature.

Sir P.Mans=on states — "The he=rt's action is
generally rapid and easily excited."
Stitt states: "Very characteristic i3 a low-

tension rapid pulse." In my cases frequency and low

tension of the pulse were a marked feature; the heart's

action was easily gquickened, being noticed after the
least exeitement,or exertion. 1In Casevl; the pulgze rate
was slow at first and the tenzion low, iatér it was
guick and the tension still lower. In Case 2, the
tension was medium at first, gradually becoming less and
when the patient left hoepital, it was decidedly low. In
Case 3, the tension was low oh admission to hospital,
but tﬁere was a decided improvement in'this and also the
heart became less excitable,‘as the treatment began to

take effect. Unfortunately., it was impossible to obtain

accurate records of blood prsssure, as no recording
*®

instruments were available.

| In the native cases, the low tension and
frequency of the pulse were noticéd,,and:afso grseat
increase of the pulse rate on the slightest exertion. The

pulse rate at first was between 100 and 140. As in

- Case 3, marked improvement was effected in all the cases
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by treatment, the tencion veing incregced and the pul=e
rate reduced to between 80 and 100.

A slight degree of anaemia was present in all

the cases, both Eurcpean and native.

4;‘ o A common symptom complained of by the Europeans,
was of being eacily tired. The worst cases amongst the
natives, befors treatment was instituted, were barely
able to crawl.about, the others were only able to walk
short distances. With treatment a marked improvement

was produced.:

5. Symptoms referable to the nervous system:

(a) Head-ache was pronounced in Cacses 1 and 2,
usvally when the patient was feverish. Head-
ache was not complained of by the natives
and only slightly by Middleton (Caze 2.)

. ) . (b)) . Lack of mental concentration was noticed
v o ' in the three white men.
(e) Insomnia, described in text-booke, as

being present in the early stage, was only

present in Case 1, and in him the sleepless—
ness was due to pains in the limbs, result-
ing from injection of atoxyl. 1In the native
cases insomnia was onl¥y present in cne case.

(a) Deep hyperaesthesia or Kerandsl's
symptom - if the patient strikes a l1imb
Co against any hard object, .2 degree of dis-
A A comfort amounting to actual pain ic exper—
-+ .+ ienced, the sensation being =lightly
delayed. Kerandel, who suffered from
trypanosomiasis, noted that the fear of
striking against objects. became with him
. an absolute obsession. None of the
natives experienced this, and only in
Case 3 of the Ruroveans was it eliecited.
although he felt no obsession.

(e) " - Other nervous manifestations were precent in
©  Qase'3 - loss of memory for recent svents and
“.loss of epicritic sense below the t#bisl
. tuberosities. Treatment improved all the

“ above symptoms; four weeks after commencing,
Kerendel's. symptom was not elicited and the
epicritic sense was practically regzained,

. Patient's memcry improved, hi:s general
‘appearance became brighter and he was able to
concentrate his mind better.
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6. . In all the natives and in two whites,
tremor of the tongue and lips was present to a minor

degree at first, but later it was not so marked.

7. - Giandular enlargemsnts, particularly of the
glands in the posterior triangles.

, Sir P.Manczon states: "that only ons gland may
bé vigibly involved or there may be a recogniseble
generai polfadenitis. including ths abdominal glands.
Thg‘im?;icated glands may be very prbminent or they may
nég be“eaéily}felt."

- "o enlargement‘of the lymphatic glands is said
to oééur in the viétims of infection with T. rhodesienée.“
In the native cases no enlarged glands were
fouhd; In all tﬁe three white men glands were palpable
in the posterior triangleshofvthe neck; in Cases 2 and 3
they were palpa2ble in other rsgions. The glands were
usually slightly tender, of medium consistence and
varied in size between a coffee bean and an almond, but
were never enlarged to the came extent as is‘seen-in
cases infected with T, gambiense. As trypanosomes wera
found easzily in the blood, microscopic examination of

the gland juice was not done.

8. The Skin.
(a) Erythematous sreas may be present. Lieut.Col.
Newham, R.A.M.C., (Lecturer at the London School of
‘Tropical Diseases) states: "The rash is characteristic
‘and'aay appear at 2ny time. . This rach appears chiefly
on the trunk, particularly on the chest'ané back.
‘Sometimes it appears on the forehead but is not usually

seen on the limbs, It appears as a definite erythema of



the skin in large rings, perhaps 2 to 3 inches in
diameter.>.The centregof these rihgs are frequently
discoloured, somewhat like a bruise, and the rings are
generally.incompiete.".

In Case 3 (Monk)y irregular patches of erythema
were seenvon the chert sbovt 2 fortnight after the
éommeﬁcement of cymptoms. In one of the Officers (No.l)
abolt the sixth wsek after the onset of symptoms., I saw the
typical résh. This appeared in the front 2nd back of
chéét in the form of fings; the rings were incomnlete,
pink in colour and measured from 2 to 3% inches in diameter
fhenjndividual rings disappearsd in thrse or four days,

fresh ones appearing. The rash was only noticed during

. a period of ten dasys.

In the natives no wacsh was seen.

(b) Loealizad cedema.

This symptom was a marked feature in the
Natives, but was not present in the Furopsans.  The
swelling occurred under the eyelids and in some of the

cases the cheeks were puffy.

The Spleen.

"The spleen may be enlarged." (Stitt). The
spleen was palpable in the three white men: in Cases 1
and 3, half an inch, and in Case 2, three inches below

the costal cartilage. 1In all three cases malaris may have

‘produced the enlargement, and in Case 2, malaria

‘undoubtedly was the chief cauce.

© ' 'The spleen was palpable in the natives, but in

‘no case was it larger than is generally felt.
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Li?er.

‘Sir P.Mancon states: "The liver also may be
enlarged." Only. Case 2 showed any enlargement and

this may have been due to malaria.

Other manifestationgs: Keratitis, irido-
eyelitis and choroiditis are stated as sometimes occur-
ring, Sir P.Manson alco mentions - "Neuralgie pains,
crampss formication, paraestheciae, orchitis and painful
loecal inflammstory swellings, which subside without
suppuratidn.“ Apart from neurafgic pains in the legs,
as.a result of the administration of atoxyl, none of the

above symptoms were noticed in my caces,

Sleepingﬂsickness Stage.

This i3 the stage in which the action of the

trypanosomes and toxins is manifested chiefly in the

- - nervous system.

The following is a resume of the symptoms as

- described in text books:

The tired feeling becomes intensified, the -
gait is a slow and shuffling one and the patient prefers
lying still.. He is lethargic and morose and his 8xXpres—
sion vacant. Later the tongue shows a decided tremor,
which may alsc be present in the lips and hands and more
rarely in the legs. The patient gradually sinks into a |
semi~eomatose condition, falling acsleep anywhere. even
with a‘morsel'of.foqd in his mouth. At this stage he
ecan be aronsed and will answer fairly intelligently, but
with apathy and retardation. Tinally weakness and

emaciation increases. Convulsions, local in the limbs,

or more general, may oceur. ' Bedsores tend to form. The
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coma deepens and the patient diexz. - Frequently pnsu-
monia or dysentery bring about the end.

The majority of observers consider that the
sieeping sickness stage rarely lasts longer than a
yvear without treatment, and with treetment not longer
than two ysars. |

Symptoms of clesping sieknsss did not develOp
in any of the Casés under observation. One case
amongst the natives, simulated the symptoms on admission,
This: patient was lethargic and resented being disturbed,
his cerebration was very slow, the face was puffy and
anaemia was present to a greater degree than in the other
cases. No trypanosomes were detected in the cerebro~spind
fluid, but on examinetion of the faseces, ankylostomés
were found in great numbersf After treatment with thymdl

',the above sympfoms cleared up.

Diagnosis.
.~ Any patient who hast resided in tropicel Africa
recently, and especielly if he has been in a tme-tse fly
area, musf be considered as a possible case of trypano-
somiasis. | | ‘
Apart from irregular nyrexia, all other signs
apd sypptoms,may berabsent and a definite diagnosis can
onmx;_be obtained by finding the specific parasite in the
‘blgod or glands. Important signs when present are the
enlarged glands in the posterior triangles of the neck,
gnd the characteristic rash. The following diseases
m;ghtﬂbe‘confused with trypsnosomiasis: malaria, kala-
ézar, pellagra and syphilis; of these; no cases of
kéla—azar or pellagra have been met with in East Africa.

" The chief disease to exclude is malaria.
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In the thres white men, malaria was first
thought of as the cause of the Dyrex1a. Casze 1 was
admltted to the Base Hospital as a malarial transfer;
Case 2 was subject to attacks and benign tertian para-
sites were found in hirs blood after the diagnosis of
trypanosomiecsis had been establiched; in Caze 3, benign
tertian paraszitez were found in the Dblood before the
trypanosoms -,

No cace showéd the tertian periodicity in the
temﬁéfature chart. On defervecscence sweating is seen
1n both diseases, but.it i° grsater in the benign
tertian variety of ma]prla As regards symptoms, with
a high temperature, in nearly all maiérial cases, the
patient complains mors of pain in the head body and |
limbé;vin trypanosom1aszs the patient iz generally sleepy
énd dops nof wish to be disturbed, or occzsionally he i=
irritablevand has a head-ache, which may be severe. IT
pyrexia is not influenced by the administration of
quinine, malaria can be excluded,

To diagnocze trypanocomiasis from kals—ezar,
Manson mentions the prasence of snlarged glands, local
oedéma, and erythema multiforme in'trypanosomiesis, and.
their abseﬁce in kala—azar; also, bacteriological
examination fer trypanosomes:or Lei chmen-Nonovan bodiss —
i1f the blood or gland juice prove negative, puncture of
the liver, if .enlarged, or spleen, should be done.

In pellagra, there is usually a period of exacer-
bafiéﬁ df the symptoms in spring; the rash affects
symmetrical and sharply delimited patches of skin on’
exﬁbsed parts of the body, and is not ringed or fugitive

as that of trypanosomiasis.
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As'régardé cyphilis, @ positive Wacserman is not
of much value, aé it is often'obtained in»tfypanosomiasis.
The#diagndsis finally rects on finding

ff&ﬁanasomésviﬁ-the blood or lymph from an enlearzed
1ymphatic Qland. In all the ca-«es uﬁder review, blood
éxaminations ravaslad theip pPrezence. In the natives,
‘the parasites were found in the ordinary routine exsmina-
tioh‘of the vlood, which waz done in every case when
admitted to hospital. In the caze of the Buropeans the
paraéiteé.vas & Tule, were easily found, one or two
trypanosome s being seen in nearly svery field. The
best time for taking a specimen of blood, was when the
patient had a rise of temperature, but not irmediately
aftor fhévamninistraticn of tarter emetié. The followihg
summary indicates the result of 41 blood tests:
©(a)  In 24 examinations of the blood with a
temperature above 99, trypanosomes were
prasent 19 timecs.

(b) | In 17 examinations with a feﬁperature below 99
trypano somes were only present twice.

. In any suspected case, the blooq_should be
‘examined frequently ac the trypanosomes seem to,maké
their appearance in thé blood in cyelss.

Owing to the difficulty experienced in finding
‘pargsites in the‘perinheral blood, some observsrs prafsr
to take 10 to 20 c.c. of blood in about 25 c.c. of
Q;trated salt solution, centrifuging two or three times
‘and examining the sediment of the third centrifugalization.
(Nabarro's method). Others prefer, particularly in the
earliqq_stages of the disease, the gland puncture method,
using a sterile but dry hypodermic needle..(Grieg-Grey's

method).
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In the sleening r‘1cknew stage trypanocomes caﬁ
usually be found in the cerebro-spinal fluid.
Failing discovery of the parasite by the
above methbds,.it is necessary to inocculate susceptible
animal s, particularly the guinea pig. ret or monksy,
with 10 or 20 c.c. of blood or with gland juice from the
~suspécted case, and later exanine the blood of these
animals for trypancscomars, Arnart from diagnosis, c=uéh
inoculations arz of value for testing the virulence of
the’particular organiam and as a test of recoverv.
Stitt deseribes cther tests:
1. Trypanolysis - unheated tucpécted serum and -
trypanOSOmeo are incubated tovether for one hour -
normal serum may OCCdnlonally cau se lelnte@ratlon and
treated caces give it in only about 45pv of cases.
Unfavourable untreated casés zive if in aboﬁt 80% of
cases. |
‘j2. The attachment fest is made by making a mixtur?
of:iﬁactivated serum, leuéocytes and trypanoscmes and
all owing them to be in contact for 20 mlnuteo. A positive
test shows attachment of the trypanocome° to the
leucocyteg. _
| Manoon fnentlonu a macroscopic test: "A wet blood
preparatlon exh1b1to, even to the naked eye, a femarkable
clumping of the red corpuscles. Held up to the 1light,
,suéﬁ'é}preparation haz a néculiér granular anpsarance,
produced,'as‘can be seen on microscopical examinatioﬁ,
by.agglqmeration of the corpuscles into heaps and
clusteré,'thé usuél roulsax arrangement being absent.
Such a diépoéition of corpﬁgcleé ;s éignificgnt of,

though not peculiar to trypano soma infection,"
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- 'Castellani state° that it is, found in cacses

of fllar1351s, malarla, syphilis and yaws.

This anpearance wao notlceﬂ:ultherlldes takbn

from the qases

Worbid Anatomy.

| Manson states: "o groass lecions of the
nerve centres, or of any other organ., hsve baen des-
cribeﬁ'as being nresent."

| 0f the naﬁive cazes seen'postmortem. anart
from the local lesion of the dissacse causing death,
macro scopic appearance of the organs was normal, except
in one case, which showed signs of irritant poisoning.
This patient had bsein under trsatment for 5 months, and
apparently he was deing very well, putting on weight and
having been free Irom any rice of temperaturs for
-several days. He.was given 3 gr. atoxyl and, to begin
with, 1 gr. tartar emetic, both twice weekly. As the
TSymptoms‘were not being controlled, the antimony was

increased gradually and for the last 8 injections he had

ot

‘been receiving 3z gr. After the last injection, his
temperature began to rice, breathing becazme rapid, pulse
very frequent and weak, and he passed into a comatose
condition, dying within 30 houvrs of the injection.

“The following is the postmortem report on the cases-

j&uijxth is well nouriched. %ubcutanoouq fat
ig greatly increaqed ‘ _

reh e Brains Normal.
Heart: Externally the heart is covered with a

conziderable amount of fat: the
cavities are dilated; there is no
valvular lesion; the muscle wslls are
very pale znd flabby.
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Lungs: Patchez of early broncho-pneumonia are
8 e present in both lungs.
“fiver: = Enlarged and externally fatty.
1 Darenchyma belng pele ya’}ow in
R ‘colour.

“‘Kidneys! Both are fatty. The perenchyma is
‘ very palz and it is difficult o
differentiste the cortex from ths
medullia.

Intestinzs: Omentum =2n? 2npendicers epinloicas
‘ are very fatty. '

' ‘Spleen: . §lightly enlarged, coft =nd dark red

_ Opinion as to the cause of death.

(a) Primary csuvce: Fatty infiltration and
' degeneration of the internal organs.
The cause of the fatty change is
probably due to the cumulative effect
of the antimony, but it is possible
“the atoxyl may heve asgicted or it
may have been the chief cause.

(b)) Secondary and immediate cause: Broncho-—
‘pneumonia with cardiac failurs.

Prognosis.

CoE L e “progncsts depends on the virulence of the
infecting organismm, the -tage of the diseass, and the
patisnt's ability o tolerate the treatment. If the
case cannot be removed from the endemic arsa, the prog—
nosis is bad. |

Tirulence of the infection veries in different
parts of Africa. 1In the cace of T. gambisnse. the least
virulent is the type found iﬁ the Congo; the Nigerian
type is rather more virulent, but there is usually good
‘hOpevof reco&ery;tthe Uganda type represents the third
degree of virulence. The outlook in all the above types
ismuch moré favoursble than in cases of infection with
T. rhodesieﬁée.‘which is précticélly'always‘fatal.

‘Lieut.Col. Newham, R.A,M.C., records one case of
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rhodssiense infection. which is apparently cured. This

patient was treated in London for two years. whsn all tests

for trypanosomes proved negative and the patient was able
to do his work’again.‘ |

The caseg under review were infected with T.

T. rhodecsisnse and the outlook was very bad. Of the fivs
white men (including two of’icers) one only (Case 3 -
Monk ) age 20, was able to tolerste the traatment. In
him, the trypanc zomes were under control and at the time
of writing his chances of recovery were 200d. The other
twoimeny ages 40 and 52 resgpectively, were unable to
stand the tfeatment and. died from asthenisa Wifh oedema
within 6 months of the onset.of the disease. Neither of
- the two officsrs were able to take more than grs. 1% of
antimony,_an@ this often caused a very zevere reaction.
One officer (No,l) age about 40, died in about 6 months
time from asthenia with oedema and towards the end he
developed epileptiform ccenvulesions; in the other, age 35,
_who had:only been under treatment for a short time, the
trypanosomes were not being controlled and also. owing to
his anéémic state thev§eins were 001lapséd. necessitating
dissecting cut tke vein at esch injection, as in Case 2
'0f the men.

Judging from these cases, it appears that men
of middle'age,'héd very little chance of recovery, owing
‘to their inability to take the treatment.

The natives were 21l eble to take the entimony
‘well, without any apparent bad effeet. In one ca-e,
‘however, postmortem examination revsaled an extencive
‘fatty infiltration throushout the body, with fatty
degeneration of the internal orgens, and this could only

'be aseribed to the treatment. (Vide Morbid Anatomy ).
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O0f the other 12 cases, intercurrent disease

caused 7 deaths, the causes being:
Chronic Diarrhoea.
Relapsing Fever.
Gensral Debility.
Pilsurisy.
Pneumonia,
Pneumonia.
Pneumonia.

DOV DY

In these cases, there was no'other sign of
diséaéé in the body. Pneumonia is s likely and dangerous
cém@lication in trypanosomiasis; the 3 nétives who
died from it, were all doinz wall, when an epidemic of
iﬁflﬁénza, complicated frequently with pnesumonia, broke
out in Daressalam. Two of the cases:died on the second
day after contracting pneumonia. The'remaining natives
appeared to be dbing well. the trypanosomés being kept

under control.

Treatment. | |
o At present the chief_drugs employed are arsenie
and“gntimony.‘ Ehlrich and Shiga tried‘cblpuring compound s
béldnéing to" the benze-purpurin groupi qf whigh trypan-red

1s the best known.

Arsenic.

The early observers gave arsenic in the form of
liq. arsenicalis 5y the mouth. This has been superseded by
jntramuscular ‘injections of a variety of preparations,
ineluding atoxyl, soamin, arseno-phenyl glyein, arsacetin,
ete., ete. Atoxyl was recommended by Thomas in 1905 and
it'has been used largely since. Castellani states atoxyl
is sodium-p-amino-phenyl arseniate and contains about 23%
of arsenic. This preparation was administered in my cases.

The atoxyl was dissclved in 10% normal saline; the solution
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wés made fresh énd if at all muddy in appearance,
was not used. It was injected into the gluteal
mﬁscles. 5t a point 3 inchs:z immediately behind the
aﬁterior superior spine and ths dose pgiven was 3 grs.
twice a week. With regard to administration of
atoxyl, Sir P.Manson states: "Unfortunately it has
one serious drawback - in large doses it is apt to
give rise to optic neuritis, and congequent atrophy and
blindness. The drug.vtherefore, must at once be
stopped on the slightest threatening — dimness of
vision or-congestion of the dise - of such a'calamity.
Gastro—intestinal irritation and peripheral neuritis
are also indications that it ha; to be suspended, at
least temporarily, and the subsequent dose reduced,"

In Cases 1 and 2 (of the men), the atoxyl
had to be reduced to 1% grs., as both had symptoms
of peripheral neuritis. No case of optiec neuritis
occurred. Case 1 complained of dimness of vision;
but this was due to an error in refraction, the
retinae being normal.

No reduction of the dose had to be made in any
of the natives. |

Az regards the value of atoxyl, it did not
appear to affect the trypanosomes in ény of the cases
under observation. 1In Case 1, atoxyl was given 2lone
at first, but withdno.appreciable effect. Case A. of
the native carriers was tried on it alone, for a few days:
the trypanosomes were not controlled and the irregular

- pyrexia continued until tartar emetic was given,
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On the other hand, when atox&l was not given
and tartar emetic was solely used; as in cazse C. =nd D,
- the trypanbEOmes wers controiled Just as well, aé inv
%hdsé cases whé}e bhe comﬁinéd tfeat@eht was gi#én.

Apart from the carriers; I saw a3 casze of
trypanosomiasis in an askari (native soldief).at the
3rd African Hospital,lﬂaressalam, where atoxyl completely
controlled the trypanosomszs. The patient was admitted |
to hospital for a minor silment, feeling otherwise
allvrigﬁt. He prezented no syﬁptoms of’the diséase;
aparf ffom the finding of trypénosomes in his bléod;
tﬁééé wére proved b? inoculation tests to bévof a much
lowéf virulence than the trypanosomes met &ith‘in the
case 6f the Euroneans. Capﬁain Hughes; I.H.S.,‘who did
the teéts, expressed the épinion‘tht the nati?e. who came
ffoﬁiﬁéét Africa, had probably been infectéd thefe. No
tartar emetic was given snd after the first injection of

atoxyl, trypanosomes were not found subsequently in the

blood.

It appears that atoxyl doss not affect the
more virulent strains of trypanosomes, but is efficacious
with the milder strains. | |

Tn 1907 Ehirich and his pupils. Franke and
roehl, discovered that trypanosomés may; after a time,
become atoxyl‘— resistant. Sir P.Manson states: "Unless
cdntraéindicafed} atoxyl and antiﬁbnybtfeatmeﬁf should be
combined or alternated. One or both should be instituted
immedistely the diagnosi's of trypanosomiasis is established.”
"As pointed out by Fhirieh, cértaih'Stréins of trypano somes
are arsenic fast," that is tﬁéy’rQSiEt the action of the

drug - & property which bscomes heraditary and is continued
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in sub-inoculations into the lower animals. This
undoubtedly accounts for the failure of arsenical
treatment in a large proportion of cases. Presumably
‘there are étraihs having a similar reszisting power to
antimony. As the atoxyl-fast trypanosomes may respond
to,antimony, and vice versa, both drugs should be
‘employed in every case."

0f the other arsenical prsparations Stitt states:
"Intravenous injection gf arsenophenylglyecin, in doses
of about 1 gramm (15 grs.) intravenously has been highly
recommended; Recent reports from German East Africa
state that of 35 treated with this drug, 6 died of the
effects of the drug. Salvarsan and neosalvarsan havs
been used but apvarently without particular success,®

“Very favourable rsnorts have racently been

madé‘ffom'the use of galyl and ludyl, arsenical compounds."

Antimony.

Plimmer and Thomas introduced tartar emetic.
.¢,uRegarding the giving of antimony Sir P.Manson

states:-"Iﬁ two cases of trypanosomiasisin man in which
I used this drug intramuscularly the conéequent local
pain and irritation (culminating in tissuevnecrqsis)'
were so excessive that in this form the treatment had to
be abandoned. One of the patients, however, continued
thedrug by the mouth to theextent of 13 to 2 gr. daily,
‘very highly diluted. a little being givsn in-all his
‘food and drink, and along with atoxyl in}zctions, for
‘over two years. He appears to be quite-wéll."

"7t can be given, freeiybd;}uted in mormal
‘saline, per rectum; but the%efridacf;bf thi s method has

not been proved. Though troublesome and not frse from
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risk, the intravenous method is the best and the one
now generally adopted. The dose is % ar., gradually
increased to 1% gr., in 6 oz. or thereabouts bf sterile
nomal s,alilne.“ |

"As with atoxyl, there are differences in the

‘methods of employing antimony injsetions. Some give '
them daily in courszes of 15 days at intervals of 15 days;
others, oncs a week; others again, according to the
indications supplied by temperature and the microscopical
examination of tha blood."

Stitt states: "Probably the best treatmant is
one in which three doses of atoxyl are followed by from
10 to 15 daily injectionsof 0.1 gram. (1% gr.) of tarter
emetic. The course is reneated after an interval of 3
weeks, It i3 advisable to give a hypodsrmic of caffein
a few minutes before the tarter emetic to lessen
depression.®

In the cases under Observation, tartar emetic
was never tried by the mouth or intramuscularly.  In Case 2
a8 no prominent vein could be obtained, the drug wacs
admini stered for é weeks per rectum. It is doubtful if
any of the solution was absorbed, as the trypanosomes
were certainly not controlled and there was no constitu-—
tional reaction afterwards, as one had with the same dose
given intravenously.

In the Europeans, the tartar emetie, dissolved
in normal saline, was given intravenously, using a funnel.
tube and needle, in the same way as salvarsan is adminis-
tered; in all, about 8 o0z. of saline were given at each
injeetion. dn two éccasions, following the injection,

pain and stiffness at the site of the injeetion, was
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cbmplained of. - This was probably due to a slight
leakage of the drug into the cellular tissues.
- In the natives, a 10 c¢.c¢. syringe was used and the
solution of tartar emetic was injected direct into the
vein. This method wéé quite efficacious and no loecal
- trouble followed any ‘injection. |
The important points to bear in mind, in
administering the drug, are:-

- Xg¢ . That there shouvld be no leakave into the
surrounding tlssue

>2.1 “That the solutlon Qhould be wel1 dlluted

3. That the solution should enter the vein
o .. at blood heat.

4. That the drug should be administered
slowly.

!he general effects produced by injection of tartar emetic.

The effects on the temperature (sea Charts) in
the Euroueans, wers not1ced in relation to the presence
or absence of trypanosomes in the blood - blood slides
were taken just previous to the injection - with no
trypanosomes in the‘blogd,\thefe was menerally little or
no reaction; with trypanosomes present, there was always
a rise of temperatufe, which was qreaterwmep the parasites
were plentiful, than when scanty. The rise was often
preceded by a rigor. During the first injectiono or
after any increase in tha dose of the drug, the rise of
temperature was marked, chooting up to 104° or 105 ; later,
as seen in Caze 3, ths rises were not so pronounced and
definitéAfigors were absent. Inuthe majorityvof the
native casas, the injections at firstbcaused a sharp rise

of temperature, which was down on the following day.

Preced1ng the rise, the patient exnerlenced usually a
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slight chilly sensation. but no rigor. This occurred
in different casés. for varying periods, from a few
days to 8 weeks following the first injsction; after-

wards, there was rarely any =affect on the tempersture.

Other effects in the white men.

In Case 1, at first, constriction of the c¢hest
with a short coygh occurred immédiately after the |
1nJection, followed in 1 to 1+ hours by a rivor, later,
for a period, there was only a qlloht reactlon, until

’the patlent had = very severe one, with gastro-intesti-
nal irritation snd profound collapse. No further injec-
tions wers given.

In Case 2, the first injection caused severe
gastro-intestinal irritation with collapse., After
subsequent injsctions, a rigor generally occurred w1th
pain in tﬁe bottom of the bdek, Later,the dose was
inereased to 1%+ gr. but the reaction was too great and
i{ntravenous injections wers discontinued.

, In Case 3, injections of 1 gr. caused only
slight constitutional symptoms, u"ually a slight rigor,
occurring about 1 hour afterwards, with a rise of tem-
perature, which was usually dowvn by the next day. With
doses of 2 and 2% gr. immediately following the injec-
tion patient had a slight spasmodic cough, lasting for
2 or S_minuﬁes, and later, usually a severe rigor With a
sharp rise of tempefature, which dropped to normal by
the néxt day.

The native cases were very little effected apart
from the-rise of temperature,'which was frequently pre-

ceded by a chilly feeling. Vith doses of 3, 2 and 3 gr.
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a short cough occurrsd as in casge 3.
with reference to the cause of thens effects,
the most probable explantion, is tha trypanolytic action

of the drug, with liberation of endotoxin.

0f tartar emetic used and the natient's progress:-—

In all casesy, 1 gr. twice a week, was given at

the commencement. In Cases 1 and 2, the raaction was so

severe, that no increase in the dose could be made, and
the tryﬁanosomes soon became tolsrant to it. Case 1 was
a bad patient to treat, finally refuning ¢t~ have any further
injections. The tartar emetic ameliorated his symptoms
at first, and tr&panosomes were not found in the blood
80 fr?quently as after the injections had besn stopped,
when the parasites were generally present and in greater
numbers, and the patient became progrecssively weaker
and died.

| Case 2 was unfortunate in having no prominent
veins and the dissection of individual veins with slow
healing of the zkin, addad to the difficulties of his
treatment. The small dose, whilst affecting the trypan-
0 some s, did not control them and there wags no improvement
in the patient's general condition. Before transferring
him to a hozpital ship, treatiaent with a solution of anti-
monium oxide, given intramuscular, was substituted for the
tartar emetic, and this was persevered with, but the
patient became weaker and died 3 months later in South
Afrieca.

In Case 3 the reaction was never cevere and

after 1 gr. twice a week, for 30 days, the dose was increas-

ed to 2 gr; this was continued for 17 days, when 23 gr.

‘was given., An increase in dose was made, when it apneared
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the trypanosomes were not being controlled; thic being
judged both by their continued presence in the blood

and by the temperature chzrt. The outlook in this case
was decidedly good, asz both the patient'srgeneral condit-
ion improved and the clinicel signs of the disease
abated.

(8ince the paper was written, Case 3 has died
from pneumonia following influsnza. five months after
contracting trypancsomiacis. Up to this time he was
doing apparently very wsll, taking the treatment well
ahd the trypanosomes were under control)

The contrast between the natives and Europeans
was marked as regards the amount of tartar emetic whiech
could be tolerated; in the natives, the dose was quiekly
increased by % gr. a time, until 3 and 3% gr. were given,
twice weekly. The natives responded qiuiekly to the treat—
ment, as evidenced by the gensral improvement in their
condition and by the early disanvearance of trypanosomes
ffom the blocd, zlides being examined every day, but it
is questionable, judging from the case reported under
morbid anatomy, whether they will be able to stand taking
such high doses_as 5% gr. over a prolonged yeriod, without

serious effects on the internal organs.

Length oi Treatment necessary.

The absence of trypanosomes in the patient's
blood, may give one a false sense of sacurity. This was
exemplified in some of the native casss, trypanosomes
reappearing in the blood after being absent for some time:

In case B for 4 months

" IIE "5"
and " " P v 1 "
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According to Castellani, treatment chould b2 continued
for at least 2 years and then inoculation tests must be
negative before stopping treatment. Lieut.Col. Newhsm
recommends inoculating a monkey, 3 or 4 times, with
blood from tﬁe patient; if the monkey shows no signs of

the presence of the trypanosomiasis parasite, the patient

may be considered free. Apart from bacteriological
findings. a good test is the patient's capacity for

physical endurance. ’

Prophylaxis.

Segregation of the infected cases and diminish-

ing the number of tse-tse flies in any area are the chief
measures.

Vhere you have a restricted area, sanjtary
measures can exterminate the dizsase, as wasacoomplished
in the island of Principe, in Portuguese West Africa.
Here, according to an article nublished in a White Paper

(published Ap.22. 1914) on the question of native labour,

the workers carried cloths covered with glue or other
stieky substance on their backs when workiﬁg in'fly areas,
and a great number of flies were caught in this way.
Other-measures‘in addition were taken - jungle clearing{
drainage, blood examination, segregation of infected
cases and killing any possible animal reservoir.

‘ To exterminate the disease by sanitary measurss

alone, in such widely infected areas as met with in

Africa, is impossible at present., but it would be a great

advance if by vaccine or'serum therapy immunity could be

produced .in any exposed people.
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Prophylaxis as carried out in Fast African Campaign.

The ideal plan would have baen to keep ali

"troops out of infected arsas. This was impossible, but
instructions were issued that any troops passing through
the fly belt zones, chould proceed as quickly as possible,
and 1if it was neceszsary to p}tch a camp. the bush had

to be ¢1eared for- a number of yards around. No troops
were allowed to wear "shorts" (trousers leaving the

knees bare), and a protection for the face and neck was
given to each man, made from green netting with a fine
mesh, similar to mosquito netting. Also. if possible,
glbve3=had to be wbrn or otherwise bamber 0il was issued for
smearing any exposed parts. All cases of sickness, coming
from the area, had to have repeated microscopic sxaminations
of the blood done, to exclude trypanosomiasis. and were

Kept under observation for one month.

Coneclusions,

1. Trypanosomiasis 15 not easily communicated

t0o man. Large numbers of troops and carriers were

in the infected distriets for considerable periods.

In one instance, a body of 2,000 troops marched
through a fly stricken area and only one ease occurred.
The blood of the 1,999 others was examined with

negative resiilts.

3. The Buropeans were debilitated and their

N resisting power was probably lowered.

3. ’ It seems clear that the incubation period

may be as short as sdays. (Vide Case T).
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4, The only symptom constantly present. in

‘all the cases under my obssrvation was irregular
pyrexia, and the diagnosis depended entirely on

the finding of the parasite.

5. Treatment was on the whole unsatisfactory.
Atoxyl had no apparent effect on the trypanosomes.
Antimony seems to kill the parasites. but in the
severer infections with T. rhodesziense, the
trypanocomes seem to become resistant.,

In view of the fact, that inhabitants of an
area infected with trypanosomiasis, seem to acquire a
natural immuﬁity to‘fhis dicease, and that the mmall
African humped oxen are known t0 be immune to Nagana,
it seems possible that in vaccine or serum therapy

lies our chief hope for both pravention and cure,

..
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DRIVER SANDERSON G.W.
SOUTH AFRICAN SERVICE CORPS, M.T.

TRYPANOSOMIASIS

£§§i4 The patient 13'40 years of age and a Driver in the Motor
P Trensport Service.

He served in the Boer War, having Enterﬂc Fever and later
settled in South Africa, where he enjoyed £004& health.

Patient commenced serviee in East Africa in Juiy, l9ls.

From September 1916 to July 1917 he was on duty in the Rufigi
area, where he was often bitten by the Tsetse fly but the bites
never troubled him. ‘

‘Previous to the present illness he has had severa:r attacks of
Malaria, being seven times in hospital; alaso he has had two |
attacks of Dysentery and after hhé last attack at the end of
December 1917 he was sent South for recuperation.

On his return to East Africa at the begimming of February 1918,
he was sent to Port Amelia and from Februéry 7the to the 20th.
was dn convoy duty between Maheba and‘&pkuabe, about 35 miles
inland. Dufing this time he was frequently bitten by the Tsetse
fly, causing a sharp sting, but tﬁe effects passed off in a few
minutes. During the middle of the day on Feb. 2lst. or 22nd.,
P whilet drawing water at the river near Maheba, patient was bitten
behind the left shoulder; this was more'pafnful then any previous
bite and lath, irritablo, 80 in the evening he had the part
painted with Iodine. Next day he folt no irritation or pain.

On February 26th. patient felt seedy, suffering from severe pain
all over the head; down back of neck and in the loinj; he was
feverish: through the night he perspired and felt much better on
the following morning, but he had no desire for food.

ratient,himseelf, thought it was an atitack of Malaria, but Col,
Newham, R.,A.M.C. date d tho_oommenoement of Trypanosomiasis from thig
time, and if so, end the severe bite was the infecting bite, the
1ncubation poriod was 4 or 5 dayse.

On February 27th. he was admitted to the Gamp Hospital at M.hoba.
dust before mid-night, he woke up with dreadful peains. through the
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head, chiefly at the back and radiating‘down the back of the
neck to the 7th. Cervical Spine; a;ao he had severe pains in the
body, which were most severe in the loin; he experienced no

rigor but felt feverish.

Or February 28th. at 6=0 a.m., Temperaturs rose to 101°; he

felt seedy all day and did not perspire; he had a good night and

felt better the following morning, March lst, when he was

transferred to the hospital at Port Amelia. For the next few
days patient felt quite well, except when Rm in the sun's rays
when lhe had headaches, slight fainting attacks, and was easily

tired. On March 8th. he was transferred as a Melarial case per

" hospital ship to Dar-es-Salaam, beigg admitted to No.2.South

African General Hospisal on March 1l0th, 1918. On examination

nothing abnormal was detected and p&tibnt said he felt alright,
apart from feeling weak and being easily tired. | '
Temperature normal.  Pulse 90. Blood slide was negative to
Malarial perasites. | |
Treatment. Quinine SulphaQQ gre.lQ. ter in die and ordinary diet.
Patient was allowed ﬁpvbetween 4 and epm;
Until March 14th. he was comfortable, when he complained of
feeling tired, head-achs and pains 511 over body. Temperature at
7pm. was 101,

Patient was depressod and drowsy. Temperaturo 161.2 in morning
and at 10 pm, 99. - - '

Temperature remained high, the evening temp, reached 105,
Through the night he per spired freely. | | |

Major Semple, R.n.M.C., OsU., Bacteriological Laboratory,
reported that Trypanosomes had besn found in the blood slide
epecimen, whioch had been taken on March 16th. ’
Other clinical signs were then noticed:-
Genersal condition: Patient ie emaciated, physique poor. Slight
enlargement, about the siza of an almond, and tenderness of one
gland in the posterior triangle on the'right eide,‘Just‘behind the
Storno-naatoid, no other glands were enlargod. There was no rash
and no looalieed oedema; no ocular changes (Retinao normal); no

deep hyperaesthesia; Knee Jerks were normal; there was no Babinski
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and no Ankle clonus; epicritic sense snd sense to heat and cold
were normal; patient appreciated two points of needlses at a

distance of 1 inch in the traneverse direction and from 14 to

2 inches in the long axis of the 1limb.

HEART: NoO enlargement; ho adventitious sounds.

PULSE: 80 per minute, was of low tension.

LURGS: Normal.,

SPLEEN: Palpable 2": no tenderness.

LIVER: Not palpable.

Since admission patimmt's mental attitude has been variable,
sometimes being bright and chserful, and at other times, usually

when his temperature was above normal, he was irritable or.

apathetic and listless. Hie appetite was good except when he

had a temperature. Bowels constipated.

Absolute rest in bed was ordered and as méich nutriment to be
taken as possible; the Quinine was stopped. Liquid Cascara was
given for the constipation and this had to be supplemented
sometimes with Calomel and Salts.

Atoxyl grs.3. dissolved in ﬁormal Saline, was injected into the
Gluteal muscle at & point 3ins. directly behind the anterior
superior spine. Ko after effects notliced.
Injection was repeated on the 20th., 22nd. and 25th.
Bacteriological Report:= Trypanosomes not found..

do. do. Trypanosomes found in blood.
Tartar Emetic, grs.l. dissolved in 2 ozs. Formal Saline was
injected intravenously at the elbow: A solution of Normal Saline
alone was first run through fumnel, tube and needle into vein,
to make sure there was no escape of any fluid into the cellular
tissue; the solutions were kept at blood heat, the bottlesvbging

immersed in warm water. At the end of the injection, which

lasted about 4 minutes, patient experienced a sharp and +

constricting pain.over the lower part and front of chest; this
lasted about 1 minute and was accompanigd with a short cough.

Pulse in the evening was 108. Temperature 100.

‘Patient bomplained of acute pain over right side of chest.

Comfortable.
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'Tomporature at 2pm. wag normal. Taftar Emetic grs. l. was 1njoctod

-he slept well. | ‘ ' §

-,4..

In morning pule? and temperature were notmal. At 2pm,
Tartar Emetic, grs.l. was given; immediately afterwards patiant
complained of constricting pain at the lower part and front of
chest and he had a short irritable cough. At 3=30pm. he had a
rigor, temperature rising to 104 by 6épme.
Patient comfortable.

do. do. Atoxyl gre.2% injected.

do. do. '
Bact. Report:e= Trypanosomes were present in blood,
He compleined of pains in limbs, coming and going. .He was given
a mixture containing Sod. sﬁlicyl grs.l0. and Potasé. Iodide
grs.5. and as he had been sleeping badly he was given at Bed-time
a mixture containing Potass. Bromide and Chloral Hydrate aa grs.l0,
Temperature at 2pm. was 98, At 2-15pm.'Tartar Emetic, grs.l. was
injected; constricting pain in chest and irritable cough followed
immediantely after injection, ‘One hour afterwards patient had a
rigor and Temp. at 6pm; was 104, Pulse 116, Through the night
hey perspired freely. i
At 6am. Temperature was normal. Pulse 92,

Patient comfortable. Atoxyl grs. 2% injected.

constricting pain was only slightly felt and there was no cough or
rigor afterwards. At 6pm. Temp. was 101,  Pulse 99,

Patient comfortable. Atoxyl grs.2¢ injected.

He complained of aching pains and tenderness in lege and thighs,

chiefly felt at night. At 2pm. temp. was 99. At 2«30pm, Tartar
Emetic, grs.l.was injected, slight pain and cough followdad and at |
3-15pm., rigor: at épm. Temp. Was 102 and Pulse 130 = pulse weak |
and very low tension: at 9pm. temp. was 100s through the night |

Patient still.complained of pains in limbst Knee jerks were absent.

Atoxyl was injected, but reduced to gre.l¥.

Patient comfortable,
Towards evening‘he complained of pains in thé'limba.
Baot, Report:< No trypanosomes found. I S |

Bact. Reports~ Trypanosomes were present in blood.
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Patient felt rather seedy: Temp. 100 at 10am. Pulse 90,

Tartar Emetic injected at Z2pm. No rigor followed: At 6pm.
Temperature as 101, Through the night he perspired.

Atoxyl grsz 1% injected.

Patient f#lt better. ‘

Tartar Emetic, gré.l.wae injected at 3pm., the Temp. being 99.2;
there waes no pain, cough or rigor afterwards: Temp. at 8pm.
was 10l.4: Pulse 108.

Atoxyl grs.l¥ injected. Bact. Report:= No trypanosomes found
in blood. N |

Differential count of blood was as follwste

Polymorph 83%

Large mononuclear 9%
- Lymphosytes

Eosinophils 1%

Several pigmented mononuclear seen.

Patient having complained of dimness of vision, Oculist reported
on condition of eyes as followss= "The fundus of each eye
"appears to be guite normal. The discs are a gbod"cblouf and the
dimness of visioh is dup to an error of refraction®.

Patient comforable and eating well. |

Felt sleepy and tired. ,

He did not feel well,lbut complained of nothing definite, only’
wanting to be left alone. Tartar Emetic, grs.l. was'injoctéd
at épm: Temp. was 100: at 6pm. Temp. wae 103 Pulse 96,

Patient had a restless night.

Patient was easier in the morning. Atoxyl grs. ié injected.
Patient was much better. | | o |

Physical enaminationt-

HEART: No adventitious sounds. Right border }' to right of

Mid-Sternum, Left border in line with left nipple.

PULSE: 94, of low tension,

LUNGSS Nbrmal.

LIVER: Normal.

SPLEEN: Palpable 4 inch.
GLANDSs One gland palpable and alightly tender behind each '
sterno-nastoid' no enlarged gland in axille or groin,
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.vomiting ~ the vomit was acld, slightly bilioues but there was no
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GENERAL CONDITION: poor: decided loss of weight as evidenced by

wasting of muscles and subocutaneous tirsue in arme, legs
and backe. ’
No rash present: No localised oedema:

ABDOMEN: showed slight gaseous distension: no fluld present.

NERVOUS SYSTEM: Tactlle sense = good: Hot and cold sense good.
No\deep hyerassthesia present: No paines complained of
in calves of legs or thighss Knee Jerks absent:
No Ankle clonus: NoO Babinski: Eye reflexes normal:
Urine = no albumen, nd sugsar. _
At 10am. patient had a rigor, Temp. reaching 10l: Tar tar Emetig
gre.l., was given at 2pm.
Bact. Reports- Trypanosomes were present in blood.
Paiieht comfortable, Atoxyl grs.l} injected.
Patient compiained of pain in left ear. No swelling was present
in front or behind the ear and there was no discharge.
He felt seedy and still complained of pain 1n'tho left ear- on
exanination npthing abnormal was detected.
Temp . at IOam.‘wae 99: At llam. Tartar Eemtic grs.l. was 1nJoctedt
Patient had & severe rigor % hpur afterwards and at 3pm. temp. was

i

104,8: Pulse 130 and weak: In the afternoon he was retching and

blood: At llpm. patient was #ery collapsed, pulse thready gnd

uncountable; Strychhia and Digitalis were given hypodermically, é
and alcohol in the form of Ohampagne and Brandy by the mouth. j
Stimulants had to be continued and intravenoue saline was given 1
in the morning and in the afternoon rectal saline with Brandy.
Throughbut the day vomiting continued, the vomit oonsiating ohiofly
of bile. | %
Hiccough commenced in the early morning and continued throughout ;
the day; during the morning patient vomited once: tongue was :
thickly coatod with fur; motions were loose and there was
incontimenoe of the bowels: otherwise his general eppearance wae
better: At 6pm. Temp. was 98 and Pulse 100' Pain was sti1l

campiained of in the left ear: | uixture of Biemuth and Salol was

given. - . ;
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ﬁiccough stopped: patient felt 8ickly but otherwise better:
Tongue wae very furred: Boweks were loose and incontinent.
Atoxyl grs.lg injected., Bact. Report:= Trypanosomes were
present in blood in large numbers.

Bowels still 10099 and incontinent: Stomach felt uncomfortable,
patient feeling sickly but he did not eomit. |
Bact. Report:- Trypanosomes found in blood. Patient was
rather drowsy: No sickly feeling: In each groin three glands‘
were palpable and slightly tender.

Atoxyl gra.2.injécted. Patient was drowsy and not eating well.

Still drowpy and no desire for food. i

It was proposed to patient to admininster Tartar Emetic again;
this had been previously hinted at, but oh both occasions patimat
refused to have it,
Atoxyl grs.2.injected.
Tartar Emetic grs.2% given per Rectumj this was only retained
half aé hour.
Patient had been apathetic and listless ever since the big
reaction to Tarter Emetic, but on being informed that he was to
be shortly trensferred to South Africa where his home was, he
immedistely seemed to take on a new lease of life, being brighter
and more cheerful and wae quite confident he would be alright
once he arrived therse. |
Oedemafoua swelling about the ankles was noticed and fluid was
present in the abdominal cavity: A kixture conteining Digitalis
and Diuretic was given.
Bact. Report:= Trypanosomes were found in the blood.

Patient is bright and more interested in things going on in

the Ward.

14 ¢ 16, Atoxyl grs.2.injected.
.

Oedema about ankles is & little better: no appreciable alteration

4in amount of fluid in abdomen.

Patient was transferred to Hospital Ship for transfer to S.A.
Patient died two months later in South Africe, the chief cause

being cardiac failure, as ovidenped by increase of oedems.,

: lo/}QIg’, PM %:u-unooo--nn----—--o.
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Case 2.

" PRIVATE MIDDLETON, A.

S.A., Road Corps.
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No,68, Private A, Middleton, 1lst. S.A.R0ed uorps.,

Ty

LRYPANOSOMIASIS.

Previous to 1896 patient was & Sailor, when he had occasional :
attacke of lelarle, and once a venersel sore, which soon healed |

and no internal treatment was necessary.

From 18967unti1'1914 he lived in South Africa, either in Cape }?
Colony or the Transvaal but he was never in Rhodesia, During .
thie time he kept quite well. Patient served in the German

Weat Campaign. T

He arrived at Dar-es=-salesm at the beginhing of February, 1918,1'5
and proceeded to Port Amelia in the middle of March, going
inlend to Maheba. = Early in April he had a slight attack of
Malaria and he was treated with Quinine.

Whilst here patientlrggagbers:a Thatsevfly settling on his face;~,
but d1d not feel eny bite end does not know the date,..  His E
present illness dates from May 6. when he began to feel seedy,
developing severe paine in all hie joints and being feverish; o
he thought it was an atteck of Malaria, but oh the whole the 'y

pains.were more severe this time than he had experienced previoﬁil

'y

On May. 10th. he wes admitted to hoapital at Port Amdlis. -
Malsve 11

-Blood examined mioroscopically for, . parasites, provedfuegative. : 
Irypanosomes: found in blood in large ﬂumbara.,c. ;
Ho wae -given Lig. Arsenicalis, m,iii, three times a day:after

'vf»'o'od.“ ERRRNE L cel T ELL Lo s A 1 Sl o

Patient was transferred to Base Hospital, Dar-es-Salsam.per . . =
Hospitel Ship and was admitted to 84 British General Hoepital on

FET R

SRS T Exa.mination on Ad!!ﬂ.ﬂﬂiono LA L . YoEnt e

BN

Patient statee he feels alright, -expcept that he has no. enargy:

‘and- could not do any work, boing eaeily tired.

‘General conditiggs Rather -stout, debllitated and apgemio.‘

E e a & -and protu & fine .tremor .is L
,ieaﬁggt“ Furred at back -and 0p.pr9€§diqg e .fin mg«%%m»,;,
~'present.'

-Skin: . No rash is preagnt ‘on bodys no. local. oedem Graite

Glandss. about the size of an -almond are felt in the poaterior

triangle of the neck on the left side; no tendornssa 1a complained
of. : o




Atoxyl gr.3. was given intramyscularly in gluteal region.

" didoontinied as the Trypanosomes were not being controlled..

Atoxyl grs.3. was: 1njected; g O SRR BE

~smaller glends are palpable in the right posterior -
triangle. 1he left epitrochlear and left inguifial "’ -
‘glands are enlarged.  ‘The glande were of medium

" consistence. '

Nervous_System: Memory is poor for recent events: Pupll reflexes

©3°  Rorhalt Knee jerks Normal: o enklse clonus: %6 Babinekis |
Xo deep hyperaesthesia: epicritic sense and ‘Botind to“hot
“‘and cold are normsl. - oTh vl e

Heart: Fatty, sounds being soft ard muffled: Arteries sclerosed. -

Pulge 100, medium temgion, v ¥l L Teatod -
Spleen: Palpable 3", no tendernesaé, < 077 ol TiIghbopain in ]
piver: Palpable 1%, tender. ~ = = tiiai. - '“fl
.

Urines  No Albumen, 'Fo sugars ' %

' Treatmént and ‘Effeéts. -

An attempt was made to give Tartar Emetic ‘gh.t. dissdived i
normal Salirie by direst intravehous infestion; tut rd pr-o&?m”t’““ :
vein could -be -obtatned ‘and ‘there was no ‘certainty the needle wsﬂ

I jiseiad

fn the vein, B0 the solution was given pér: ‘restuni, ¥

This was oontinued twice Wéekly until 'June 1l., and was then

A vetn was idissected out &t the wrist and Tartar” Emeﬁféi .f

afterwards patient had & rigor ‘and ‘complained of devere pain in
the uum‘ba‘r region; & Hour later He ‘Yomited and 4 hdu'r“&}" aBTEE
injection he was very cdllapeed. fornte it fvelae Tertien
fatien't Had rallied somewhat Bt was Bt11 arekly: evidbnoe GF

storatitis' was present, the tongue being swollen and thickly

taneoualy

coated with fur, and ewellirng of ‘the lip was presenﬁ“ t

P " g
O T T SO US N I €IS ST T Frad

sacterdologlcal’ Report: Ko trypariosomes found in blood.

Hé was Btill Biokly but- he" Pelt' bette¥ iﬁh&.%mﬁel?!*sfﬁbﬁt “ﬁ%i%i%m
rather worse. , ,
Still eickly and no desire for food; Tartar Emetic gr.l. was gi

intravenously - no‘pain or collapse afterwards.



{17,

{18,
I 19,

{20,

{16,

Paiiént for 2 dayevhad complained of pains in limbsj the Knee
jérks were found to be absent so Atoxyl was reduced to gre.li.
Still sickly and stomatitis troublesome. ° A el e
deteriological“ﬂepOrt:d*Trypdﬂdséhes-present.“f SERPE N e
Patient notso well; sickly; Pulse 1103 tension low, . - ¢
tiouth rathér'bettér*althOugh?lip was swollen and sore.

Tartar Emétic, gre.l, given intravenously - there was a slight
figer ons hour afterwards, also pain in bottém of back was
complained of, but thiansoon passed off.

Patlent comfortable; eating better; Atoxyl gre.l? injected -

# hbuf afterwards slight rigor with retching and slight pain in

.ﬁabka  2 hours afterwards he wae comfortable. - "¢ rish
Baot. Reporti~= Tpypanosomes’ presemt. = ' i loen ot oa

:F§I§1y comfortable. -Complairied of pains in legss Lip mormal size

Tartar Emetic, gr.l, injected; followsd by a slight.rigor 20

minmites afterwards, retching and slight pein in backj: im® hours

after injection patient was comfortable, = ~ : . and far .
Patient comfortable and eating well. Atoxyl gre.lf injected.
Bact. Report'- o Trypenesomes present.

Keeping quite well.

Tartar Emetic, gr.l injected - rigor % hour after intravenous

injection, but only slight pain in back complained of and thare;”*

was no Gastro-intestinal irritation.
Patient is comfortable and eating well. Atoxyl grs.ld 1nJeoted?
Bact: Report:=« No Trypanosomea‘preeent,‘but Benign Tertian L”
parasites found. Quinine Hydrochlor. grs.5 given every 3 hOursij
Comfortable.

2 ccs of solution of Antimon Oxide wae injeSted éubeutaneouely
2 hoyrs afterwards felt nausea, but otherwise no 111 effeest.
Comfortable. Atoxyl grs.l} injected. |

Bact: Report:e- Trypanosomes and Benign Tertian parasites presan’

in blood.
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Case 3.

549802. SAPPER R.MONK.

R.E. Telegraphs.




1 Wo.549802. Sapper R. ¥ O N K., R.E.Telegraphs.

Age. 20, Pervice 9 months.

Disease. TRYPANOSOUIASIS,

en Hosp, Patient landed in East Africa on Octoher 1st., 1917 and was
‘_aaa.laﬂh
§ 13/18. stationed at Daressalam until larch 21st. when he proceeded to

Port Amelia. On April lst. he went to Ankuabe, about 40 miles

inlande

Paﬁient did not experilence ary sickness until the end of
April. Whilst in:Camp at lieza, during the first night he was
uneble to use his mosqulto net properly, being obliged to 1lie
in th-e open on the ground. The following day he had no
appetite and felt feverish; the next day hé was better: on the
thitd day he suffered from severe frontal headache and
giddiness, he felt feverish and on reporting sick he was
adnmitted to Hospital. He was treated as Malaris and
discharged in the second week of lay.

Patient was sent on duty to a station 10 miles beyond Meza =
e small stream and a pond were about 25650 yards from the Gamp.
Plenty of flies were present during the day, but he never saw
a Tsetse fly and was never bitten, it was cold at night and
there were few mosquitoes. For 100 yarde around, the Camp
had been cleared of bush. ‘

After his discharge from hospital patient kept well fb;
five weeks, exceft for one night when he was a little feverish

and had pains in head; he took Aspirin, grs.b. and on the

following morning felt alright. (
| Whilst here patient ran alternate days on & motor bieycle
to Mpkuabe, 25 miles distent; he never saw any flies. '
On one journey in the middle of June, he had to stop and réﬁair
the mavhine and in doing so made a skin deep cut on the first
finger of the keft hand. At the time he paid no attentionvﬁo
this but in the evening felt stiff in the elbow and armplt.

On the following day he reported sick at the Camp Hoepital

end the arm was treated with fomentations. He was detained

four days at the Camp Hospital; at night he was feverilsh

and unable to sleep, patient felt a burning sensation all

over body, had pains in the left arm and severe pain in the



éfesf
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Boeof Toa. | July 4-7.| Qe Hydrochl. grs.30. '
Jelly. § * 8. Q.Hegrse.30. Tabs. Soamin gr.l.
Eggs. i BiB. di6e PeCe '
. Chicken Essence. ; * 9, QeHegr's+304 Ro. Soamin,
| é " 10. do. Repe. Soanine

head.

He wa<« transferred to Mnkuabe where fomentations were
continued., ¥Whilst ai.ﬁ%kuabe patient ate so0lid food well and
does not remember being feverishe.

Patient was transferred to 19th, Stationary Hospital, Port

Arielia - chart shows subsequent course of Pyrexis.
Blood examination - nogative.
" * Benign Tertian.,
Patient was treated with Quinine « nc effect on Temperature and
tenperature chart did not ghow tertian periodicity.
Blood examination - Trypanosones present.
“Has smell palpable glands in triangles of neck, in both axillae
"and in groins'
"Smell irregular patches of superficial erythema were visihle on

®* chest wall®.

DIET. : TREATMENT .

Patientvvomited occasionally « generally after a doge of Quinine

or Mag. Sulphate.

Apart from being feverish he felt alright whilst at Port Amellam,:

He was transferred to H.M.H.S."Dongola® and disembarked at: .
Daressalam on July 13th., being admitted to 84th. Britieh General
Hospital.

On admissior patient complains of no paln and 1s corfortable.
Aﬂ}tite variable, scmetimes good and at other times poor.

He says he has lost woight lately.
Géneral Gondition, Poor physiquee. Anasemia slightly: No localizmed -

oodemat No rash detected: body fairly well ' -
nourisheds MUscles flabby. In both posterier
triangles of neck enlarged glands are
detected; the glends are about the size of a
ccffeeﬂﬁean, of medium consictence and are

not tender, although the patient says they
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Memory
Heart.
Pulee

Lungs.

Spleen

-G

have been tender. No glond is present in the right
exilla, but & gland the size of an almond i1s present
In the left axilla « this glend is tender.

Glands are enlarged in both groins in the‘TPansv;rss
group - those in the left are not tender, dbut
tenderness is present in glands of ripght groin. SR
Epitrochlear glands are not palpable,.

rather poor lately.

Yo adventitious sounds: noy enlargement.

96: low tension.

Rormal.

Palpable hlaf inch: tender.

Normal.

Nerbous system., Patient has noticed his memory hag been poor " -

lately. Deep hyperaesthesia is a marked symntom =
tapping him over the shin bones cauéing him to wineej
thie is present also in th e upper limbs, dbut to & |
lesser degree.

Knee reoflexes « active.

Plantar Reflex =~ slightly more active than normals

no Babinski present. e

Ankle clonus - not present.

Testing tactile sense as judged by stroking the skin

with a piece of cotton wool - this was absent: below
the Tibial Tuberosities, but over the rest éf‘tho
body it was present and in eomeAplacss the
sensation produced?gioessive, causing local
twitching of the ruscles. |

Hot and cold test - normal,

Testing with pricking with 2 needles hel&‘apart'f"“"

Sensation was less in the lower limbs = takiﬁg’the
axis transversely to the limbs he appreciated two
points at s distance of 13" and in the length of
the 1imb it varied from 2 to 2}*. ’

Eye reflexes - normal. No nystagmus presente.




&y 13,

14.

-l
Patient was comfortable and haa no complaint.
Bacteriological Reportt- Trypanosomes present in blood: Ko
¥alarial parasites.
Comfortable.
Tartar Emetic grs.l. injected intravenously at 92-30p.m, = no
immediate effects apart from complaining of pain in arm and
headache. Temperature rose from 101 to 104: towards evening he
was qulte comfortable, | o
Atoxyl gre.3. injected intramuscular,

Bactericlogical Report: NO Trypanosones.
Conmfortable during the day but rather drowsy.
Patient complains of feeling a little dizzy and is druwsy.iﬁ;l
Tartar emetic gr.l. given intrasvenous - rigor % hour after'injgggibn
Temperature rose from 99 to 103: no COmplaiﬁt of pain afterwsrds.
Atoxyl grs.3.injected intramuscular: Still drowéy.
Batt. report:- Trypanosomes present.

Patient did not sleep very well on sccount of a burning
sensation through body.
Febrile: thirsty: pulse 112 per minute, weak and low tensiohz
¥omory bad: drowsy:
Tartar Fmeftic gre.l.given - slight rigor 20 minutes afterwardé,
otherwise comfortable. o
Atoxyl gre.3.injected. Comfortable but slight numbnese in lege
complained of. Bact. report:- Trypanosomes present. o
Knee jerks are slightly increased: Plantar reflexes are very
actives Deep hyperaesthesia is not so merked: No rash deteciéd:
Patient is very emaciated: otherwise is comfortable and hasrﬁ;*pain.
Tartar Emeﬁic gra.leglven - rigor 3 hours after injection and
patient complained of pain in shoulder and arme.
Atoxyl gre.3.injected - left arm is stiff at the elbow but there
is no local swelling. Bact. Report:- Trypanosomes present. -
Patient comfortable. . ”
Tartar Emetic grs.l.administered quigor 1 hour afterwards.
Hé complained éf no pain and felt comfortable apart firom feverishe
Atoxyl grs.3.injected. ne?s.

Bact, Reportic Trypanosomes not present.

Patient comfortable.
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Tartar Fmetic grs.l. given- no rigor or discomfort afterwards.
Atoxyl gre.3.,injected. Patient feele well and is sating wells
Kerendels symptom less marked: Tactile sense improved: Knee
jerks very active: Plantar reflex - fiexor and active: No rash.
Bact. Report: Trypanosomes not found. o
Patient comfortable and taking food well,
Tartar Emetic grse.le.given « while giving the injection he
complained}bf pain in the same shoulder: 20 minutes afterwards
had rigor, tempserature reaching 103.
Aﬁbxyl gre.3.given. Patient comfortable, pulse 90, tension low,
Bact. Report: Trypanosomes present, but scantye.
Tongue clean: Genseral appearance good: Pulse 84: Heart Normals
Lﬁngs Normal. He complains of a feeling of deadness in both feet-
f%et are normal in appearancef Plantar reflex active: deep -~
h&peraesthesia is not elicited. Knee jerkse active: No rash.
Tartar Emetic grs.l.glven = no rigor afterwards and no paih.

Seen by Col, Nowham, R.A.ll.C. who recommended increasing Tartar

'Fmetic to grs.2.

Atoxyl gre.3.injected. Patient comfortable.

Bact‘ report: Trypanosomes not fmummdx preqant.

510 &11.Patﬁent confortable.

Tartar Emetic Fre.2eglven ~ immediately afterwards patient haé
a slight irritating cought 15 minutes later rigorj Temperature
rising to 104.8: Vomited soon after rigor; later complained of
frontal headache.

Atoxyl grs.3.injected. Bact. Report:- Trypanosomes present.
Pulse 99: tension improving, not quite so low as when admitted:
Ko pain: sating well.

Tartar Emetic grs.2. given = severe rigor 2 hours afterwards:
Temperature rose to 1053 patient complained of pain in front
of head.

Atoxyl grs.3.injected. Bact. Report:- Trypenosomes present.
Knee reflexes active: Plantar reflex - flexors Eplcritic sense
normal in legs: No deep hyperasthesla.

Patient comfortable: Pulse 96, moderate temnsion.

Tartar Emetic gre.2. given - immediately after injection a short

irritable cough commenced and lasted 2 pinutess KO rigor. ' J



B

;éo. Atoxyl grs.3.injected. Paticnt comforteble.

Bact. Report:=- No Trypanosones found.

a1, Patient comfortable.

P2, Tartar Emetic grs.2. givon = Cough cormenced immediately following
: injection and contirmed 5 minutess NO rigor,

§25. Diarrhoes = probably due to eating fruit.

‘ Atoxyl grs.3. injected. Bact. Report:e No trypanosomes found.
h & 25.Patient comfortable,

86, Tartar Emetic grs.2.injected - No- rigor after injection.

;27. Atoxyl grsede.given. Bact. Reports- Trypanosories present.

é28. Patient complained of pain in head. Temperature rose in the

‘ evening to 103.2. Glands palpable in right and left posterior
?ﬁ triangles and in right and left groin; they vary in size from a

pea t0 an slmond and are slightly tender: gland in left axilla is

barely palpable and is not tender: no epitrochlear glands felts

Spleen is not palpable. Bact. Reporti- Trypanosomes present. f
?

- g9, Patient more comfortable, no headache, Temperature at 10a.m..10b.
Tartar Emetic gre.2% given = A slight cough after injectiont
. rigor 1 hour afterwards: he did not complain of any pain.

| Atoxyl grs.3.injected.

Nervous system - physical examination,

No desp hyperasesthesisa: Epicritic sense not quite as good as on
Aug 17/18, but nmuch better than when admitted. Hot and cold test
good. Tests of appreciation of two sharp points similar result
as when admitted: Knee jerks active: No ankle clonus:

Plantar reflex = fleior.

Patient comfortable. Feeling well. In the afternoon he had pain
in front and top of head. Temperature rose to 101,

Patiant comfortable. Bact. Report:= N Trypanosomes found.
Tartar Emetic grs.2% given - Severe fit of coughing immediately
followed injection: No other effect.

Atoxyl grs.3. injected.

Patient comfortable. Bact. Report:=- NO Trypanosomes found.
Tartar Emetic gre.23 given - No rigor, but temperature rose to

log2, Otheor-manifestatiens-in conneciion with-the-nerveus

aoathesis and epieritic-sense-&c.,
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were practieally normal.

Atoxyl grs.3.injected. Bact. Report:- Many Trypanosomes present
Patient comfortable and eating well. |
Tartar Fmetic gre.2f injected: Mo rigor but temperature rosge

t0 102,.,5. and patient complained of frontal headache.

Blood film taken before injection showed Trypanosomes present.
Patient was evacuated per FBospitel Ship for transferrence to
Englande. Fis condition was greatly improved as compared with
his condition on admission, July 13/18. This improvement was
most marked as regards his mental outlook;.the patient being
brighter and more interested in 