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PLATE 1

Farigls (Case LXXIX). Ilustrating an early stage Two cases from Cataract Region of Congo, showing
with general absence of symproms except rise of 1emper- practically no symptoms,  Carried heavy loads for many
ature. days without complaint.

Trypanosomiasis cases in the hospital for blacks ar Leopoldville, Upper
Congo, waiting for their daily ration of * Kwanga® (Casava bread) to be

served out to them.
Ta Felfesy P 43






PLATE I

Kondols (Case Cll). Main symptoms severe and comtinued  Boye Mircde! (Case XCI).  Showing puffy face and lips, and
headache. No sleep. drowsy dull expression. Taken six weeks before death.

Oparanga (Case CI). Showing extreme emaciation. Taken three days before death. T follee page 45
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no doubt that these maggots feed only at night.  Mr. BextLEy told us that as many
as fifty could sometimes be found beneath a single mattress, and that he had known
boys to be so pestered by them that they had preferred to sit all night outside a
house to sleeping within it.

In one village, Nzungu, we visited a hut, measuring eight feet by ten feet, in
which seven btoys were sleeping on a small mat, and in the dust beneath a bed-
platform on which slept a man and a woman. In the corner of the hut was the
usual small fire and a sleeping pye-dog. Although we did not see the maggots
actually feeding, we collected from beneath the mats and from amongst the boys’ legs
some half-dozen which were filled with recently sucked blood. The natives said that
the maggots dropped off at once if the limb on which they were feeding was moved.
There were specimens of all sizes, ranging in length from 2 to 1§ mm. amongst those
brought to us, and so far we have obtained them in every village we have visited.
When ready to pupate, the larva lies dormant upon the surface, changes in colour to
a pinky-brown, and later becomes a dark-reddish or brownish-black, chitinous,
segmented, and oblong puparium,

We have never been able to substantiate the assertion, made to us on several
occasions, that the maggot is able to jump to a height of eighteen inches. We think
it more probable that they reach the raised beds by crawling up either the supports
or the grass wall against which the bed is usually placed. We have, however, satished
ourselves that it feeds mainly or entirely at night, and that it probably feeds nightly
since blood in varying stages of digestion, and ranging in colour from bright red to
black, can often be seen in its alimentary canal.

The distribution of this larva seems to be very extensive. We have collected it
all over the Lutete and surrounding districts, and at Leopoldville. We have heard
of it as being common at San Salvador, in Portuguese territory, on the Congo at
Matadi in the cataract region, and at Tchumbiri one hundred and fifty miles ubove
Stanley Pool.

Some of the native names for the maggot are as follows :—

At Tchumbiri, north of Leopoldville, the Bateke, according to Mrs. E.
BiruineTon of the Royal British Nurses' Association, call it ¢ Mabinzu." At
Leopoldville the Bateke call it ¢Nchichi.' At Wathen (Lutete), in the cataract
region, Mr. BEnTLEY states that all maggots are called * Ntunga,’ and that there was
no other special name for this one. At Matadi the native name is probably ¢ Mwidi.’
In the Bangala district it is called ¢ Kiso.’

This larva maggot is semitranslucent, of a dirty white colour, acephalous, and
amphipneustic. It resembles, when adult, the larvae of the bot-flies, and consists of
eleven very distinct segments, The first or anterior one is divisible, by a slight
constriction, into twe portions, the foremost of which is small, bears the mouth parts,
and s capable of protrusion and retraction to a considerable extent.
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The larva is broadest at the ninth and tenth segments, is roughly ovoid in
transverse section, and has, distinctly, dorsal and ventral surfaces. At the
junction of the two surfaces is a row of irregular protuberances, two or more being
placed on each segment. On each protuberance is a small posteriorly directed spine
and a small pit. The central part of the ventral surface is flattened, and at the
posterior margin of each segment is a set of three foot-pads, transversely arranged,
each covered with small spines directed backwards. These aid the larva in its
movements, which are fairly rapid and peculiar in that the mouth parts are protruded
to the utmost and the tentacula fixed, as a purchase, first on one side then on the
other, while a wave of contraction runs along the body as each segment is contracted
and brought forward.

Dorsal Surface Ventral Surface Lateral Surface

Coxgo Frcor Macoor (x 475)

The last segment is larger than any of the others. 1ts upper surface is flattened,
and laoks backwards and upwards at an angle of about forty-five degrees with the
longitudinal axis of the larva. This surface is roughly hexagonal and bears anteriorly,
one on either side, the posterior spiracles which are seen with a pocket magnifying
glass as three transverse, parallel, brown lines. Avound this flattened surface,
towards its border, are placed groups of rather prominent spines. The ventral
surface of this segment 15 also ﬂ;ltt::m:d, and is thrown into folds Em}r muscular
contractions. The anus is situated in the anterior portion of this segment in the
middle line, and is seen as a longitudinal slit, surrounded by a low ridge. Posterior
to it, and on either side, is a large conspicuous spine. The anterior segment is
roughly conical, and bears the mouth parts in front. Posteriorly, on the dorsal












PLATE III

FLY

4
LARVSE il
E\“

Fig. 1

Fig. 3

CONGO FLOOR MAGGOT AND FLY

Flies, pupa and larvae (nat, size). Fig. 2. Markings in the sand, produced by larvae

Larvae immediately afver, and some hours after, feedi [ % twice],
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One might conjecture that where the cellular elements are increased the
examination would be positive for parasites, but the following table shows that this is
not so evident as might be expected.

Case 32 shows that, although a large number of parasites were found at each
puncture, there was an apparent decrease of cells in the fluid. In Case 17, no parasites
were ever found in the cerebro-spinal fluid, and the cells were invariably scanty ; and
in the ten cases not proved to be sleeping sickness it will be seen that the cell elements
of the fluid are almost invariably scanty. In the majority of the early Cases, 19, 39,
40, 42, 43, 47 §1, whether positive oF negative, the cells are scanty or very scanty.

In Case 28 the cells seem to have disappeared from the fluid in much the same
proportion as the parasites. In Cases 44 and 49 a very large number of parasites
was accompanied only by a comparatively small increase of cells.

For those who are not familiar with the operation of lumbar puncture, I will
describe the method I have found best.

The patient is placed on his night side, on a table if possible, with his knees
drawn up to his face. After thoroughly cleansing his back with soap and water and
again with alcohol or ether, cocaine is injected, with a short strong needle if the
patient is a black man, both subcutancously and deep into the muscles over the
interspace above the last lumbar vertebra. This interspace is on a straight line drawn
between the two iliac crests, and the needle should be passed half an inch to the left
of the middle line, not midway between the two interspinous processes, but slightly
nearer to the upper one. The next lower space between the sacrum and the last
lumbar vertebra can be selected if for any reason it is desirable, but owing to the
flattening of the canal in this situation the operation is not quite so easy to perform
without drawing blood.

After waiting a few minutes the knees are adjusted so as to be exactly opposite
each other, and while the assistant secures the position of extreme flexion, the tips
of the fingers of the left hand are placed firmly upon the left iliac crest, leaving the
thumb to indicate not only the interspace but the exact spot and direction as well.

The puncture needle i1s then passed through the skin, the precise direction again
gauged, and the needle then passed on slightly upwards and towards the middle line,
or downwards and to the right, with reference to the table. If the spot and direction
have been well chosen, no bone is encountered, the passage of the needle point into
the canal can easily be felt, and the clear fluid at once appears drop by drop. The
syringe is then adjusted, and sufficient for examination is slowly drawn off. With a
little practice and a docile patient no operation is easier, and I have performed it on
the floor in native huts, in the open bush, in my tent, and in a cance. Having learnt
the exact spot and direction, the only difficulty is to gauge the depth to which the
needle should be passed, for if the point is allowed to prick the cord or the membranes
opposite, blood immediately appears and the results of the operation are valueless for

statistical purposes.
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With regard to anaesthetics, cocaine is the best. Cases of excitement or mania
necessitate chloroform, but it is inadvisable to give chloroform if it can be avoided,
for, in two cases, the struggle and subsequent exhaustion have [ believe hastened
a fatal issue.

The needle selected should be as fine as possible, consistent with sufficient
strength to withstand the grip of the powerful back muscles, if in the early stages of
the disease the patient is restless or insufficiently cocainised. In length it should be
from two to three inches. It is important that the diagonal surface at the point
should be as short as possible, and the actual point not too sharp. In no case
should the syringe be used as a handle for the needle, but into the base of the
needle should be screwed a metal handle, which, when the needle has been passed
into position, can be substituted for a glass 10 c.c. serum syringe with a short rubber
connexion. The careful sterilization of all instruments is of course necessary.
Although the skin may be cleansed as thoroughly as possible, it cannot be sterilized,
but, in my cases, no introduction of septic matter has resulted from the operation. It
would, however, probably be wisest, after the cocaine has been injected, to cauterize
the site of the puncture with some small cautery made for the purpose.

In the cases of septic meningitis, pus is frequently found in the ethmoidal or
other sinuses, and the infection cannot be traced to the lumbar puncture. In Cases 7
and g, in Table II, and others in Table I, symptoms of meningitis were apparent
before the puncture was made, and in other cases death occurred from the same
cause without lumbar puncture. The discovery of purulent lymph round the cord
in Case 31 might possibly point to infection introduced with the necdle, but in this
case the symptoms did not commence till a fortnight after the puncture.

These notes are the outcome solely of work done in connexion with the Congo
disease.

The duration of the cases in Tables I and II is gauged chiefly by the date of
the commencement of symptoms, that is in many cases the date at which the patient
finds himself unable to work, the actual duration probably being much longer. The
disease can frequently be diagnosed by the intimate friends or fellow workmen of the
patient long before he himself realizes it.

The total number of cases here recorded is too few to permit of any very definite
statements, but | think it is sufficient to allow of the following provisional conclusions.

1. That in many cases the trypanosomes never find their way into the cerebro-
spinal fluid, and in those cases in which they do they are more likely to be found
towards the termination of the disease.

2. That the commencement of the fever or other symptoms is in no way co-
related to the entrance of the parasites to the cerebro-spinal fluid.

3. That a large number of trypanosomes in the cerebro-spinal fluid is rare, but
when it does occur there is usually an access of temperature.
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we believe that a definite increase of virulence, as well as an attenuation, can be
achieved, the former by the passing of the trypanosomes through a large series of
animals of the same species, and the latter by constantly changing the species of
animal employed.

Rars—Young rats, thirty experiments, shortest incubation two days, longest
thirty-five, average from four-and-a-half to seven-and-a-half days. Usual duration
from twenty to forty-one days. Some have survived one hundred and thirty-two days.
Adult rats, thirty-three experiments, incubation from four to forty-seven days, average
eight-and-a-half days. Duration from forty-five to three hundred and eighty-eight
days. Some rats inoculated in Senegambia in November, 1902, still survive, but
their blood is negative microscopically, and non-infective. The parasites are present
in the blood of both young and adult rats in fair quantities, though in many of the
animals they are not constantly present, being at one time numerous in the blood,
and a few days later absent altogether, or only demonstrated after a most careful
search.

Mice.—Twenty-five experiments. Incubation period from one to thirty-seven
days ; average from four to seven days. Usual duration from eleven to fourteen
days. In some cases the parasites have been very numerous, and continually present
in the blood, but very often the animal shows only a few parasites, or there may be
a marked irregularity as to the appearance and disappearance of the organism.

Guinea-pigs—Ten experiments. Three guinea-pigs have become infected after
twelve, fifty-three, and seventy-three days, respectively, and have lived three, four,
and eight months. One, Experiment 114," inoculated May 13 and positive twelve
days later, never showed parasites again in its peripheral blood until September 11.
On November 1 thirty to a field* were observed. The trypanosomes continued to
increase in numbers, and on December 3 reached eighty to one hundred to a field.
On December 20 the numbers decreased and death ensued on January 4. A guinea-
pig, Experiment 131,7 inoculated on July 20 from a rat, was positive on S¢premlmr I,
parasites became very numerous on November 1 (twenty to field), and continued so
to the end on November 20. Rupture of the spleen was the cause of death. Four
guinea-pigs, inoculated one hundred and twenty-four days ago with large quantities
of blood containing numerous trypanosomes, have remained negative up to the
present time, despite re-inoculations. Their controls—i.e., rats and rabbits—became
infected in the usual time, Three guinea-pigs, noculated on March 7 from rat
2794 with large doses of blood containing countless trypanosomes, showed parasites
in their blood in twelve hours in two cases, and in three days in the other. The

i 'L[L Duttan and J, L, Todd, Firie Report of the Trypansomissis Expedivion to Semegambia (1902}, Liverpool Schoal of
Tropical Medicine., Memunir XI,

2. We have, throughout, used threequarter inch square cover.slips, and cxamined with one-sixth inch objective, and
No. I eye picee,

Datton and Todd, for. efr.
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parasites were seen in their blood for a few days (about twenty-four to a cover).
Since March 20 these animals have been negative,

Rabbits.—Incubation period from five to fifteen days ; average from seven to
nine days. Duration from fifty to one hundred and twenty-eight days. In some
cases the organisms have been fairly constant in the peripheral blood, in others they
appear and disappear at irregular interva s, and the numbers vary from a few to twenty
to a field. In these animals loss of weight and diminution of red cells and haemo-
globin are constant features of the disease. In only one rabbit, which lived one
hundred and twenty-eight days, have we noticed a purulent discharge from the nose,
eyes, etc., with loss of hair, and then only 11 the last six weeks of its existence.

Cats—Two experiments, both inoculated intravenously.  Experiment 422,
moculated March 12 from a mouse. Trypanosomes were observed on March 19g.
Parasites were constantly present, the numbers usually being small. The temperature
rose on March 20 to 10447 F. and on the 22nd to 104'6°. Some loss of weight
and anaemia have been observed. Experiment 447, inoculated March 22 from a
rat ; positive on March 26. Parasites were constantly present and in fair numbers—
often one to each field. No rise of temperature was observed.

Puppies (from thiee 3 seven months).—Three experiments.  Incubation periods,
five days after intravenous and ten days after intraperitoneal and subcutancous
inoculation.  Duration from thirty-three to forty-three days. In two cases the
pamﬁitﬂﬁ were to be tound almost constantly and in fair numbers which increased in
the later stages of the disease ; before death the blood became negative again. In
the remaining experiment trypanosomes were only to be found at intervals and in
small numbers. Loss of weight occurred in all three, and in two cases there was a
marked diminution in the number of red corpuscles with a corresponding decrease in
the percentage of haemoglobin, Subnermal temperature was recorded in one case
before death.

Goat.—5Small female, Experiment §18. Inoculated intr:lpl:rit{ml::lﬂ}' on April
14 from a rat showing numerous trypanosomes. Strain ‘ Lammin.’ Parasites
appeared in the blood on ﬂpri] 21, but have not been found since. No rise of
temperature nor other symptoms have yet been observed.

Donkey.
March g. Parasites were found on rare occasions, and then only in very small

Inoculated subcutaneously on February 23 from a rat. Positive on

numbers. There was no definite rise of temperature. Some diminution in the
percentage of haemoglobin and the number of red cells has been observed.
Monkeys.—Macacus rhesus, Experiment 311, This monkey had been infected
by Dr. H. E. Axxerr with blood from the European Case H. K.' Parasites were
found only at intervals and in small numbers, though the animal appeared to be very

L 1. M. E. Annett, Firsr Repors of rhe Tr_p_lmwmn;:mu Expedition o Semegambia, 1902, Liverpool School of Tropical Medicine,
Memoir X1, p. 4.
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il and emaciated ; at the end of nine months it had quite recovered. In january,
104, rats inoculated from it during the preceding four months not having become
infected we decided to attempt to reinfect the animal. On January 29, thirteen
months after its original infection, it was inoculated with blood from a rabbit
(¢Gunjur” strain). On February 6 parasites were found in the blood ; they were
almost always present, though not in great numbers, up to March 24, from which
date until death, on April 3, the blood remained negative. Very marked oedema of
both upper and lower eyelids, intraorbital space, and eyebrows occurred on March 27 ;
this persisted for three days ; no parasites were to be found in the oedema fluid. No
other symptoms other than loss of weight and anaemia were observed.

Macacus rhesus, Experiment 517.  Inoculated intraperitoneally on April 14 from
a rat showing numerous trypanosomes. Strain « Lammin.” Parasites appeared in
the blood on April 16. Death occurred on April 18 from purulent and hacmorrhagic
peritonitis caused by a parasite found in the intestinal walls and not yet identified.

A chimpanzee, Experiment 134, inoculated by Durrox and Topp in July, 1903.
Parasites were rarely seen in the blood, and only in small numbers. After the third
week in September trypanosomes were found only once in the blood, on January 27,
when one was seen. On this date the temperature rose from its usual level of
between gg° and 100° to 103°6° F., falling again next day. Parasites were not seen
again before death, which occurred from broncho-pneumonia on February 1o.

Sub-imoculations. —Two mice and a rat inoculated on November 20 did not
hecome infected. Of the two mice and a rat inoculated on November 27 the mice
did not become infected, while the rat was positive once, January 7, when one
trypanosome was found in its blood. Two mice and a rat inoculated with large doses
of heart blood immedately after death never became infected.

Symptoms.— There were occasional rises of temperature to 102° to 103° F, with
no apparent cause.  One of these occasions (November 27) one trypanosome was
found in the blood. There were temporary loss of weight and appetite and
falling off in condition towards the end of December, 19o03. The animal subse-
quently improved and regained appetite. A blood count in July, 1903, showed
haemoglobin 8¢ per cent. and red cells 8,360,000 per cubic millimetre.  One made
on February 6, 1904, showed haemoglobin 60 per cent. and red cells 4,540,000 per
cubic millimetre.

Horse.—Experiment 87.  The small bay stallion® inoculated in West Africa by
Dutron and Toppin February, 1903, and brought to England in July, 1903, is alive
and in good condition, and seems to have recovered. Trypanosomes have not been
seen in its blood since it was brought to England. Two rats inoculated from it at
the end of July became infected. Rats and mice inoculated on October 2 and

1. Dutton and Todd, fac, e
3. Dutton and Todd, e oin
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November 6 have not become infected ; and one large rat and two small ones inocu-
lated on April 22 have not, so far, become infected. On October g, 1903, the weight
of the horse was 513 pounds. On April 26, 1904, it was 506 pounds. The animal
shows no symptoms, its temperature is regular (from 99” to 1017 F.), and itsappetite
15 gﬂﬂd. There is no oedema, and its coat is in gn{:d condition.

Straiy Derivep rrom Ceresro-spinal Fruip o Ugawnpa Cases oF
SLEEPING SICKNESS

Kati.—1. Young rats : Twelve experiments. Incubation period from four to
thirteen days; average length, nine days. Parasites were fairly constantly present,
but usually rather in small numbers.  Duration from fourteen to forty-one days.
2. Adult rats : Twelve experiments. Incubation period from four to twenty days ;
average [cngl:h, thirteen L|:l.:|.-'5. Parasites were f'a,irl_v cnns:nnﬂy present in small
numbers in the early stazes of infection, later they became rare. Duration from
sixteen to one hundred and forty-nine days.

Mice.—Incubation period from five to six days. Parasites were rarely present
in the blood after the fiest appearance. Duration was from nineteen to forty-seven
days.

Guinea-pigs.—Four experiments. None yet infected. Five weeks have elapsed
since inoculation. Sub-inoculations into mice and rats so far have been unsuccessful.
No symptoms have yet been observed.

Rabbirs.—Incubation period from seven to nine days. Parasites are constantly
present, tending to become more numerous as the disease advances. Marked and
fairly rapid loss of weight is observed. The rabbits are still living, Anaemia is a
noticeable symptom.

Cats.—One experiment. A large grey cat was inoculated intravenously from a
rat. Incubation was six days. The temperature rose on the evening of the sixth
day to 105° F.

Dogs.—One experiment. Inoculated intravenously from a rat showing fairly
numerous parasites. Trypanosomes appeared in the blood on the seventh day. The
temperature has remained normal. The animal has, so far, shown no symptoms.

Puppy.—One experiment. Age four-and-a-half months. Inoculated on March 20
from a rat. Tr}rpu:msomes a,ppr::u'cd in the blood on March 27 and have since
been constantly present, although not more numerous than from two to five to a
field. The temperature has varied between 101° and 103° F.  There was no rise
with the appearance of parasites in the blood. Diminution in haemoglobin and red
cells has been observed. The animal has lost strength considerably.

1. ‘This was sent to us in a rat which had been ineculated from a monkey infected from the cerebro-spinal fAluid of a
cade af :l:ep'r.ng sickness i it was, therefore, only in its second passage.
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Goat.—One experiment, a female, Incubation period, nine days. Parasites were
fairly constant in the blood during the first week of infection, but afterwards were
found only rarely. There was no rise of temperature with the appearance of parasites
in the blood, but five days later, when eight trypanosomes were seen to the cover, the
temperature rose to 104" F.  No other symptoms have as yet been observed.

Donkey.—Inoculated on March 28 subcutaneously from a rat. On April 7 the
temperature rose to 102-7° F., and on the gth to 103'2°. A rat inoculated from the
donkey on April 8 showed parasites on the 26th. The incubation period in the
donkey was therefore ten days. Parasites were seen for the first time in its blood
on April 18, and again on the 22nd.

Monkeys.—1.  Cercopithecus callitrichus.  Inoculated itraperitoneally on April 2
from a rat. Trypanosomes appeared in the blood on the 6th, and were constantly
present for a week, when they became rare, occasionally being absent altogether. On
the 7th the temperature rose to 1055 F., and has since been wrregular (with
oceasional rises to 104° to 105, and over). No other symptoms have so far been
observed, the appetite is preserved, and the animal is in good condition. 2. Cercopi-
thecus cabitrichus.  Inoculated intraperitoneally on March 6 from a rat showing very
few parasites. Trypanosomes did not appear in the blood before death, which took
place from dysentery on the 1oth. A monkey (Macacus rhesus), a rabbit, and one
out of four rats inoculated with large doses of its heart blood became infected. Two
guinea-pigs inoculated at the same time are still negative. Two mice inoculated with
its blood died without becoming infected. 3. Macacus rhesns. Inoculated on
March 1o intraperitoneally and subcutaneously with the heart blood of preceding
monkey. Parasites were found in the blood on March 18, and were constantly
present, although never very numerous, until April 6, when the animal died. On
March 18 the temperature rose to 104°6°, with the appearance of parasites in the
blood. During the last two days of life the temperature was subnormal (from
95" to 96°).  Diminution of red cells and haemoglobin was observed. Post-mortem,
purulent peritonitis was found due to a parasite found in the intestinal walls, and not
yet identified. 4.  Macacus rbesus. Inoculated on March 14 intraperitoneally with
the heart blood of a rat. Trypanosomes appeared in the blood on the 18th, and
were fairly numerous for four days ; on the j1st there were from thirteen to eighteen
to a field. They became rarer again before death, which occurred on April 1. The
temperature rose on the 18th, and on the 1gth reached 105°8° there being six
parasites to a field at the time. The red cells decreased from 4,000,000 o 2,500,000
per cubic millimetre, and haemoglobin from fifty to twenty-seven per cent. §. Macacus
rbesus.  Inoculated subcutaneously on April 22 with blood from a rabbit showing
many trypanosomes. This monkey is not yet infected (April 27).
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SrrarNs DERIVED FrRoM THE Broop of Case 4" * anp rroM Twe Conco NaTives
AT Present unpER OBSERVATION

Rats—Incubation period from four to eleven days, average about seven days ;
duration, some of the animals have survived after eighty-seven days. In these
animals trypanosomes have been scanty in the blood, with periods of some days to
even weeks when none were to be found. This perhaps may be accounted for by the
fact that the majority of the animals have been direct inoculations from the natives,
whereas the sleeping sickness and Trypawosoma gambiense strains have been passed
through a series of animals.

Mice.—Parasites were always very rare and the duration was indefinite in direct
inoculations. In mice inoculated from one of the guinea-pigs sent to us from the
Congo Free State (sce below), the incubation period was three days and parasites were
more frequently present.

Guinea-Pigs.—Two guinea pigs inoculated by us directly from the natives, and
two young guinea-pigs inoculated from monkeys have been negative for a period of
one hundred and forty-six days. Two adult guinea pigs inoculated from Case 4* on
the same day by the members of the Congo expedition, and sent home while still
negative, have shown parasites for the first time in their blood on the seventy-ninth
and one hundred and thirty-fourth days after inoculation. No symptoms have as yet
been observed. They are still living one hundred and fifty-two days after inoculation.

Rabbirs.—Incubation, direct inoculations nine and eleven days ; sub-inoculation
from rat ten days. Duration from twenty-one to eighty-seven days. Parasites have
been fairly constantly present but only in small numbers. Loss of weizht, slight
rise of temperature, and anaemia have been the only symptoms observable.

Monkeys.—Macacus rbesus. Two have been inoculated intraperitoneally directly
from the natives. Experiment 331. Inoculated on February 9. Parasites appeared
in the blood on the fifth day. On the next day the temperature rose to 1049° F,,
the following day it registered 105°8” ; at the same time the parasites were observed
to increase in numbers. Trypanosomes were constantly present at first.  On March g,
there were from twenty-five to thirty to a field. About the middle of March the
trypanosomes became scanty and were not found at all after March 17. Death
occurred on March 25, Rises of temperature were observed in this monkey coinciding
with temporary increase of numbers of parasites in the blood. Experiment 316.
Inoculated on February 6. Parasites appeared on the 13th, and at the same time the
temperature began to rise, and on the 1gth it registered 104% up to the end of
March parasites were constantly present in its blood, since that date they have been
scanty and sometimes absent.  On March 27, marked oedema of the upper and lower
eyelids, especially the left, was observed. This persisted for three days ; the puffiness
was confined entirely to the eyelids ; no parasites were found in the oedema fluid. At

1. Received in a rat inoculated directly, and therefore in its first passage. z. Dutten, Todd, and Christy, foc. ofr.
























4:".3 TRYPANOSOMIASIS EXPEDITION TO THE CONGO

36°
i

= - a
& & B fepwabary) B wemmasdarr (5
1

-
G "
||1|Lllll|.1'|.1"IlIII.‘LTI||'-|I.jII'|I|1||III1II.|:IIII_II'IL 'l1'|l'ul|1rlll..l:rl
v e -

B ]

e W6 SARIL ON | r-'l}-
s AR N N
ms e T R
et i b K
[ Voot oh |
- boes sdfug N
%’-@--ﬁm#fwd-ﬂﬂ' o SENNENNANEN
o — oo s N |
matet) = 1398 "SARd ] ONT T RRNNNNEEERRERNNE] n> RERNAEN
R L Ty | BulAman RARAE av.ch NRANRREE b \RRORNNRSE
=t 4iuaas-'§d£|]jnu*'*:;-, NN : u
| RUERE “.“““Pd“-f-“ﬂ H_; T H 1__1_
b “haﬂ"ﬁdﬂ- E..ﬂﬂ'_..:. T B s Bl R e i

A
gl

R
=
™

EIME|ME|ME
i

k
ol
e

gd® ﬁ

H"l'H

2
Bf==mEsE
E]
;
o

76~ gt

=]
=
Y
Ve

19 |19 |20 |20 (22|23 [ay|ar]| 26|27 (28 |29 30|14

MEMEMEMEME|MEIME M E[M

e

o

;.

1
: m_ft mﬁ,.ﬂfﬁ ?;L ﬂ_'?"- o Ww;fﬁf

Time. |M EME[ME[MEMEMEMEIMEME

ﬂgllﬂl‘!f.f

s . - | i L
i :#*n:\"l Fmatl]d 'ﬂdﬂl" ll i _ - - -‘Hi-J: ! E- : li_l 1";."; Ila i
e yuosdud sdhd ) HHHHH &,_ | an HE|
L :

a

e
=
—

106°
105°f——

3
&
102+
%
E 101
100
999
..meh’}
.ufha)l-gﬂn
m‘,g_i G o N G
X% 8|
Day of is
Fube
Hesp
paggll 1| (0w |0y

e

Noles of Case
fms{"m oA
|

DISEASE.

...If'r..‘vtuﬂn&n w95



TRYPANOSOMIASIS EXPEDITION TO THE CONGO 91

unfailingly, by baths. For the next three months, weekly fever. [First day, tempera-
ture about normal ; second day, slight fever ; third day, marked temperature ; fourth
L‘]a}r, : alwn}rs just one dcgrct: highcr than third da}f '—highest temperature recorded,
104:6° F.—fifth and sixth days, temperature much lower ; seventh day, ‘about normal.’
From January to April, 1902, the temperature ranged between gg” and 100" F., and
was never normal.

In January, and again in February her eyes, particularly the left, were € inflamed,’
and five days were spent with bandaged eyes in a darkened room. At the end of
February, and during March, while on her way from her station to the sea-coast, four
more attacks of fever occurred—temperature rising to 102”-103°F. During the
voyage to England, where she arrived at the end of April, 1902, the patient’s tempera-
ture gradually fell to normal. She remained in Europe until August, 1903, and then
again returned to Africa. While at home she, on two occasions, suffered from fever,
rising to 103°F. ; quinine efficacious. During June, 1902, and again in January, 1903,
her eyes were once more affected, and oculists were consulted. At various periods
during her stay in Europe ‘red patches® as large as a ¢ half-crown piece,’ lasting for
three or four days, appeared on her legs ; they were tender, and the surrounding
skin seemed hard. At one time patient’s jeints seemed stiff, at another she suffered
from an ‘inflamed throat. Three months were spent in Switzerland, the patient
gained rapidly in health, and on leaving for Congo, August, 1903, seemed well, and
weighed 145 Ibs.  Her medical history from her last arrival at the Congo to April,
1904, when we first saw her, is as follows :—

¢ October 10, 1903. Fever on the river steamer ; lasted for two days ; maximum,
102° F.

¢ November g. Still on steamer ; temperature suddenly rose to 105° F., reduced by
bath ; throat bad next day, relieved by gargling ; discharge of matter for two days.
On Tuesday, November 10, Wednesday, and Thursday, slight fever. Friday, 13,
§ am., 1o5°F,, bath; 10 am., 105°F,, bath; 1 p.m., 105°F, bath ; 3.30 p.m,,
107" F., bath ; 8 p.m., 105° F., bath ; the temperature fell to about 1o1° F. after
gach bath ; patient delirious.” :

¢ November 14. Patient too weak to walk, was carried from the steamer ;
highest temperature, 102° F. At 2.30 on the morning of the 15th the tempera-
ture rose to 1o§5° F., a bath was given, and temperature brought down. * On
the 16th the temperature was 100° F., and on the 18th normal. There was no more
fever until March, 1904.'

For two or three weeks she was apparently quite well. About Christmas, 1903,
severe headaches commenced ; about the middle of Jamuary these began to be accom-
panied by vomiting. At first the vomiting and headache * appeared at irregular
intervals, later as follows :—* First day, comparatively well ; second day, malaise
with slight headache ; third day, bad headache, vomiting two to six times (on one
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occasion eight times). There was no tenderness or pain, save headache, and no
nausea or loathing of food. On the bad days an attempt at any exertion, even to
tead a letter, was certain to precipitate an attack of vomiting. About February 14
there was vomiting, once or twice, on alternate days. Took Liquor Arsenicalis, two
to six drops three times a day.’

March 10.  Stopped arsenic ; left her station for a change.

March 16.  Headache and vomiting.

March 17. Severe vomiting, bile-stained vomitus.

Mareh 18-20. Well.

March 22. Vomiting and headache, next day emesis more Severe ; vomitus
bile-stained.

March 24.  Fairly well,

Maich 25.  Severe headache, vomiting, fever (maximum 104°4° F.) The fever
gradually lessened during the two following days, and from March 29 to April 12
patient was ° quite well.”

Quinine was given during this fever, but was, probably, never retained, since
the ingestion of anything, liquid or solid, provoked emesis.

Physical examination.—April 15, 1994. General condition : Well-made woman ;
height, 5 feet 6 inches ; weight, 126 Ibs. 3 rather anaemic appearance ; complains
only of shortness of breath and of becoming easily fatigued.

Skin : No erythemata ; no distinct ocdemas, although the skin of legs has a
distinctly doughy feel ; on scratching skin capillaries contract.

Lympbatic glands - Slightly enlarged, palpable in axillae and neck.

Circulatory system : Shght venous pulsation in neck ; slight epigastric pulsation.

Heart : Apex beat normal in position ; cardiac dulness normal ; no thrill over
heart or in neck ; sounds, a slight blowing systolic murmur limited to apex area, the
aortic and pulmonary second sou nds are rather loud ; no venous hum in neck.

Pulse : Frequent (96), tension medium, regular in time and force, artery
normal.

Respiratory system : Nothing abnormal subjectively or objectively.

Digestive system : Appetite good bowels fairly regular, occasional slight consti-
pation ; tongue clean.

* Liver - Dulness normal, no tenderness on pressure.

Spleen : Not enlarged nor tender.

Nervous system © No headache or pain ; sensation to pain acute 3 sensation to
touch, heat, cold, and distance between pin points perfect ; there were distinct localized
hyperaesthetic areas on different parts of the body, under right nipple, at apex of
heart and on shins, slightest pressure causes acute pain.  Superficial reflexes normal ;
knee jerks just obtainable. Mental condition normal.

Eyes : Pupils react to accommodation and light ; both discs definitely congested
(left more than right).
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It was through the kindness of Mr. M., a missionary stationed at Leopoldville,
and the husband of the case ¢ Mrs. M.," described by Bropex and Maxsox, that this
case was brought to our notice. He felt convineed that he had, in October, 1903,
seen an erythema on Mrs. G.'s forchead in every way similar to those which he had
previously seen in each of the cases from the Congo described by Manson.

We have been unfortunate in never seeing this case when erythemata were
present.

Case 11

T., a steamer captain, aet. twenty-eight, serving his first term in Congo. Patient
left Antwerp, November 26, 1903, and arrived at Leopoldville, December 30. He
reached his station, a wood post for steamers, on the banks of the Congo, just below
its junction with the Kasai, on December 31, and remained there until April 13,
1904, when he was invalided for * fever * to Leopoldville.

Here he came under the care of Dr. Grenade, the State Physician, who found
that quinine was without effect, and, suspecting the nature of the patient’s fever,
very kindly allowed us to study the case.

History—3ix years ago the patient spent eight to nine months in a cargo
steamer plying between Sierra Leone and the Gold Coast ; the steamer often remained
in various ports for some little time. In spite of this he never had *fever,” and in
1898 he returned to Europe. Since then, until leaving for the Congo, November,
1903, he had been employed on vessels plying between European ports. After
frequent questioning, the patient admitted that during this period he had had very
occasional “fevers’ preceded by a “cold feeling,” and followed by sweating. No quinine
was ever taken for these ¢ fevers.'

While on the East Coast of South America, during six months in 1894, he had
yellow fever.

In 1901 he was in hospital for four or five weeks with rheumatism in legs and
arms. With these exceptions, he has always had good health.

Complains of constipation since leaving Furope.

During his stay at the wood post he had five attacks of fever. The first com-
menced January 26, 1904, about four weeks after he reached the post, and lasted to
February 3 ; during nine days he was ill, maximum temperature, 106°7° F.

The second attack occurred on February 17 and 18, two days’ duration, four-
teen days interval between it and first fever.

The third attack lasted two days, February 22 and 23, five days’ interval between
it and preceding fever.

The fourth fever also lasted two days, March g and 10, interval sixteen days.

During these last two fevers temperatures of 102:2°F. to 104°F. were

recorded.
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122 SUPPLEMENTARY NOTES ON THE TSETSE-FLIES

therefore amounts to eight. In the paper already referred to Dr. Brumer considers
that Trpanosoma brucei, the parasite of nagana or Tsetse-fly disease in domestic animals,
is carried by at least five of these species,* and he further states that the investigations
that he is making upon sleeping sleepness lead him to suppose that this malady may
also be transmitted by several species of Tsetse-flies. The mere possibility that this
supposition may ultimately prove to be true is perhaps sufficient warrant for thinking
that no detail concerning the morphological characters, distribution, or bionomics of
any of the species of Glossina is without importance for those interested in the sanita-
tion of tropical Africa. In the present paper, therefore, the eight species will be
considered in order, and any new facts regarded as worthy of notice recorded under
each, the arrangement adopted in the Monograph being adhered to, and Ghssina
tachinoides inserted in its proper place. At the end of the paper a revised * Synopsis
of species” will be given, which it is hoped may prove useful for the determination ot
specimens.

Glossina palpalis (Ron.-Desv.)

The form of this species designated in the Monograph as ¢ Var. rachinoides
(Wesrw.) " must now be regarded as a variety which for the present may remain un-
named. It is characterized by the possession of pale femora, buff-yellow median stripe
on the abdomen, and narrow pale hind margins to the abdominal segments.  Specimens
obtained by Drs. Topp and Durton on the Gambia during the Gambia expedition of
the Liverpool School of Tropical Medicine belong to this form, which may eventually
have to be raised to specific rank. A second variety also has the femora paler than
usual ; the palpi, except the tips, pale ; and the' abdomen somewhat reddish-brown,
with the pale area on the second segment oblong instead of triangular. Owing to the
colour of the abdomen this form presents a certain resemblance to Glassing paflicera
(Bicor). A specimen of variety No. 2 was obtained at Old Calabar on May 14, 1900,
by Dr. Axnerr, of the Liverpool School of Tropical Medicine.

As many of the members of this Section are doubtless aware, our knowledge of
the life-history of Tsetse-flies was originally due to Colonel Bruck, who, during his
investigations upon Tsctse-fly disease, or nagana, among domestic ammals in Zululand
in 1895, discovered that the species studied by him—either Glossina morsitans (WesTw.)
or Glassina pallidipes (Austen)—* does not lay eggs as do the majority of Diptera, but
extrudes a yellow-coloured larva nearly as large as the abdomen of the mother.” Speci-
mens of the pupa of this species, kindly supplied by Colonel Bruck, were described
and figured on pp. 26-28 of the author’s Monograph. Owing to the kindness of
Colonel Bruce, Captain E. D. W. Greig, LM.S,, and Dr. Nagagrro, all of the Sleep-
ing Sickness Commission, who forwarded specimens from Entebbe, Uganda, it is now
possible to describe the larva and pupa of Glossina paipalis.
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Larva oF GLOSSINA PALPALIS

I have been enabled to examine a series of sixty-two larvae of this species, ranging
in length from 2 mm. to 7 mm., but only one of these (the largest) can be regarded
as adult. The colour of these specimens, which have been preserved in § per cent.
formalin, varies from cream to buff yellow. 1n all the larvae the tumid lips on the
last segment, as seen in the pupa, are plainly visible, and ina larva of 24 mm., which
may perhaps be considered to be in the first stage (i.e., before the first moult), the
size of the lips is relatively, if not even actually, considerably greater than in a larva
measuring 34 mm., which is perhaps in the second stage (i.e., between the first and
second moults). In the former stage, too, the lips are much wider apart than in the
second, and the very young larva viewed from above may be said to be conical in shape,
with a protuberance on each side of the truncate posterior extremity. In the second
stage (larvae from 3 mm. to 3% mm. in length) the lips are nearer together, and
separated by a much narrower interval than in larvae in the third stage (about 31 mm.
in length and upwards), in which they have their final position, as seen in the pupa.
In the first stage the lips, or anal protuberances, appear slightly brownish all over ; in
the second stage they are blackish at their extremity and at the margin of the inter-
vening notch ; in the third stage they are uniformly deep black, and the granules with
which they are covered can now be easily discerned under an ordinary platyscopic lens.
In the second and third stages the body of the larvae in front of the bifid anal extremity
(twelfth segment) is seen to be composed of eleven clearly marked segments.  In the
larger larvae the tips of the mouth hooks can be seen slightly protruding from the
cephalic end. The larva already referred to as being the only one that can be
regarded as adult, measures 7 mm. in length, by 3 mm. in greatest width, and was
obtained by Captain Greic, at Entebbe, Uganda, in April of the present year. In
this' larva, in the median ventral line, each of the segments from the fourth to the
tenth shows on its anterior margin a narrow ridge, measuring about § mm. in trans-
verse width, The object of these ridges may be to assist the adult larva on extrusion
to crawl away to some hiding place in which the pupal stage may be assumed.

All of the larvae here referred to were deposited by the parent flies in boxes, and,
since all, with a single exception, are immature, it follows either that Glossins palpalis
differs from the species described by Colonel Bruck, in that the larva feeds and grows
outside the body of the mother after extrusion, or else that the parents of these larvae,
probably owing to their being in captivity, gave birth to their offspring prematurely.
The latter supposition would appear to be the more reasonable.

Pura oF (GLOSSINA PALPALIS

The pupae examined were all obtained at Entebbe, Uganda—those forwarded by
Dr. Naparro in September, 1903, while others were collected in April, 1904, by
Captain Grere.  Additional specimens were sent home last year by Colonel Bruce.






















































