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APPENDIX I.

ANNUAL REPORT ON THE MEDICAL RESEARCH
INSTITUTE FOR THE YEAR 1923,

e =

BLackwAaTER FEVER,

Blackwater fever, or Hemoglobinurie fever has been the subject
of much controversy with regard to its causation. As experience has
g;own and careful observations and records have accumulated, the

lanee of evidence has swung more and more definitely to the malarial
origin of the disease. Nevertheless, from time to time, new theories
arise and other parasites are described as of pathogenic importance.

Blackwater fever has one sign common to all cases, that is the
passing of urine which is eoloured some shade of red or brown according
to the amount of blood-colouring matter it contains and dependent on
the time at which the urine is voided after having reached the bladder.
But the sequence of events, the nature of the onset, the number and the
severity of the general signs and symptoms, the course of the disease, all
these vary within fairly wide limits in different cases, in West Africa, at
any rate. That these are dependent on individual idiosynerasy and arve
influenced by the amount and degree of previous malarial infection,
attacks, moreover, for the most part inefficiently treated, is probably the
correct view, but this very lack of uniformity has led many observers to
seck for other explanations.

One of the most recent papers on the subject, contributed by
Dr. Lefrou and Dr. Blanchard, deseribes the finding of spirochaetes in
the blood of several ecases of blackwater fever, which occurred in
French Congo. These observers, by using the method of triple centri-
fugation of the blood, isolated Leptospira from the third deposit, which
they were successful in transferring to guinea-pigs.

During the year under review, an opportunity was afforded at
Yaba of examining four cases of the disease by this method. Three of
these occurred in Lagos (one was probably a simple haemoglobinuria)
and one in Abeokuta. The technigue consists in withdrawing a certain
quantity of the patient's blood from a vein, into a measured amount of a
solution of Citrate of Sodium of a definite strength, in a tube.

The mixture is then centrifugalised, the rate and the time being
controlled. The first sediment which consists mainly of red and white
cells is discarded.

The superpatant fluid is again centrifugalised during which the
remainder of the red cells and most of the blood-platelets are brought
down. The second deposit is also thrown away, and the fluid is
centrifugalised a third time. The deposit, on this oceasion contains some
blood-platelets and any spirochaetes which may be present.

In all the four cases investigated by this method, structures were
readily found which by the dark-ground illumination of wet films closely
resembled spirochsetes. The deposit in each case was submitted to
other tests, smears were lixed and stained by Giemsa's process and also
by Fontana's preparation, cultures were made and guinea-pigs were
inoculated. The staining methods failed to reveal spirochietes, the
attempts at cultivation in artificial media were negative, and although
spiroch:ete-like structures were seen in the blood of the inoculated
guinea-pigs, the animals themselves, with one exception showed no
ill-effects. In the first case of blackwater fever five series of sub-
inoculations were carried out from guinea-pig to guinea-pig, a similar
number in the second and third cases, and four sevies in the last case.
In the second case, one guinea-pig in the third series of sub-inoculations,
showed a blood-serum stained distinetly pink after centrifugalisation,
This however, was almost certainly due to artificial laking. The failure
to demonstrate spiroch:etes except by dark-ground illumination directed
attention to the examination of the blood, in health and in disease both
in humar beings and in laboratory animals.
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An attack of fever a fortnight before, had left the patient in Case
(11) “ not feeling well.”

In Case (12) the patient had felt ill for weeks.

The course of the illness also varied within fairly wide limits,
apart altogether from the occurrence of remissions or relapses. In
most instances there was a well-marked rigor usually preceding but
sometimes following the appearance of blackwater, Vomiting took
place in most, but not in all; it was mild in some and severe and
protracted in others. Diarrhoea occurred in a few cases, usually early
in the attack. Jaundice was noted in practically all, mostly on the
first day of the actual illness.

Enlargement of the spleen and tenderness over the right
hypochondriac area were observed in more than half of the ecases.
Headache was a frequent symptom and loin pains were less commonly
<complained of.

A temperature chart was supplied in ten cases. As it is not
possible to reproduce these, the bare figures are given, the highest
temperature for each day only being noted.

Case (1) 1st day 101'4° F., 2nd 101° F., then normal.
Case (2) 2nd day 103° F, 3rd 100° F, then normal,

Case (5) 1st day 103-4° F, 2nd 102:4° F, 3rd 100°4* F, 4th 100:2° F,
5th normal, Gth 100° F, 7th 102° F, 8th 1002° I, 9th 105-8° F,
10th 102-4° F, 11th normal, 12th 100-4° F, 13th 102-4° F.

Case (6) 1st day 998" F, then normal.
Case (7) 1st day 103° F, 2nd 101*4" F, 5rd 101'6° F, then normal.

Case (8) 1st day 103-6° I, 2nd 102-8" F, 3rd 102'8° F, 4th 101"2° F,
5th 102+4° I, 6th 101-4® F, 7th 100-6° F, 8th 100° K, 9th 99-4° I,
then normal,

Case (9) 1st day 102° F, then normal.

Case (11) 2nd day 102° F, 3rd 101° F, 4th 108° F, 5th 1002° F,
Gth 100° F, Tth 100°8° I, 8th 100-8° F.

Case (12) 6th day 104° F, Tth 102:6° F, 8th 1014 F, 9th 100:8° F,
10th 100°8° ¥, 11th 101° F, 12th 996" F, 13th 100° ¥, 14th
100° F, then normal,

In Case (10) the patient was first seen on the 5th day of illness and
from then onwards until his death on the Tth day the temperature
varied between 97-2° F and 98-2° ¥\

A study of these data shows that in two cases the temperature
became normal on the second day, on the third day in one case, on the
fourth in two cases and on the tenth and fifteenth day each in one case.
There was a relapse in Cases (5) and (11), in which the febrile state was
];m‘lnnged.

e c———— e s .
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Animal transmission. Three guinea-pigs were inoculated intra-
peritoneally with 1 c.c. citrated blood from Case (3), two guinea-pigs
were similarly treated from Case (1), and, as above noted, monkeys No.
1 and No. 2. The results were negative in all. Monkeys Nos. 3, 4, 5,
and 6 were inoculated intraperitoneally with 25 c.e. of citrated blood
from Oase (5). At the same time, two fresh guinea-pigs received an
injection by the peritoneal route, of 2 c.c. blood from the same case.
Monkey No. 3 was positive one day later, and two days later monkeys
Nos. 4, 5 and 6 were also positive. In all four the injection lasted four
days, monkey No. 3 clearing up one day before the others. No rela pse
was observed in any although the blood was examined daily for twenty-
one days after the primary infection. The guinea-pigs did not at any
time exhibit signs of illness nor were the organisms found in the blood.

The spironemata in the four monkeys were also measured, as in
the human cases, and the figures are given below,

Monkey No. 3 inoculated 26/10/23 from Case 5.

27/10/23. Only one spironema seen in blood smear.

28/10/23. Only two spironemata seen in blood smear, :

20/10/23. Shortest 12:5 mierons, longest 31 microns, average
20 microns,

80/10/23. Shortest 13 microns, longest 26'5 microns, average
19 microns.

Monkey No. 4, as No. 3.

28/10/23. One spironema seen in blood smear.

29/10/23, Shortest 155 microns, longest 32 microns, average
22 mierons.

30/10/28. Shortest 11 mierons, longest 28 microns, average
19 microns,

31/10/23. Shortest 13 microns, longest 31 microns, average
185 microns.

Monkey No. 5 as Nos, 3 and 4.

28/10/28. Shortest 13 microns, longest 265 microns, average
1% microns,

29/10/23. Shortest 14'5 microns, longest 28 microns, average
20 microns.

30/10/23. Bhortest 135 microns, longest 29 microns, average
20 mierons,

31/10/23. Shortest 13 microns, longest 22:5 microns, average
17 microns.

Monkey No. 6, as Nos. 3, 4 and 5.
28/10{28. Two spironemata seen in smear,

29/10/23. Shortest 15 microns, longest 32 microns, average
24'5 mierons.

80/10/23. Shortest 13 microns, longest 34 microns, average
22 microns.

1
gﬁ‘]ﬂfﬂﬂ. Shortest 16 microns, longest 32 microns, average
28 microns.

It will be seen that although the average length of the organism
din the human cases and in the monkeys varies between 13 microns
(in a human case, post-mortem) and 245 microns (in monkey No. 6), vet
considering the small number of spironemata measured, the averages
.agree fairly closely,
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Experiments with lice and bugs. On 15923 eight lice [ Pediculus:
humanus) which were recovered from the room in which the patient in
Case (3) slept, were fed on two guinea-pigs. The animals remained
healthy. On 17/9/23, thirteen lice obtained from the clothing, in Case (4)
were fed, some on a monkey, some on a guinea-pig. No infection
resulted. On 18/9/28 all of these twenty-one lice were ground in a
mortar, with a small amount of normal saline, and the material was well
rubbed into a searified area on the abdomen of a monkey and of a guinea- *
pig. Neither of these animals was infected thereby, although a few
spironemata were seen in the ground-up material under the microscope.
On 25/9/23 four bugs (Cimex retundatus) obtained a week previously from
the room in whieh Cases (3) and (4) occurred, were crushed in a mortar
and the material rubbed into a scarilied area on the abdomen of a
monkey., A few structures resembling the spironema were seen in this
material under the microscope. but it failed to infect the animal. On
30/10 23, fifty-nine lice, obtained loeally by one of the Institute labourers
were offered a feed on monkeys Nos. 3 and 4, both of which were then
showing large numbers of spironemata in the peripheral blood. Twenty-
four lice fed on monkey No. 3 and twenty-one on monkey No. 4,
Fourteen refused to feed. HKach louse was then placed on a small piece
of paper in separate plugged test-tubes and kept in the dark at
laboratory temperature. On the following day 31/10/25 there were three
deaths in Batch C, that is those which had not fed. The remaining
eleven readily fed on monkey No. 5 which on that day showed numerous.
spironemata in the peripheral blood. Batch A consisting of the twenty-
four lice which had fed on monkey No. 3 had a death roll of one, and the
remainder took a blood feed from a clean guinea-pig. Bateh B containing
twenty-one lice which had fed on monkey No. 4 which also had one
casualty, were offered a feed on a clean guinea-pig, and the twentv
survivors quickly distended themselves with blood. During the night
all three batches were kept at laboratory temperature and on the follow-
ing morning, 1/10/23 the living ones again greedily fed from a guinea-pig.
The deaths in Bateh A numbered six, those in Batch B, four, and there
were no losses in Bateh C. However, it was deemed advisable in view
of the comparatively cold nights to keep all the insects in the incubator,
in the hope that a fair percentage would be alive at the entd of seven to
ten days. The results however, of this change, were disastrous. On
the morning of 2/10/28 not a live louse remained and the experiment
ended abruptly. No further opportunity has presented itself of improv-
ing on and completing this experiment as no fresh case of relapsing.
fever occurred.

LEPROSY.

The close proximity to the Medical Research Institute, of a small

. Leper Asylum (containing sixteen to twenty inmates) has stimulated an

interest in the treatment of the disease which has been manifested in

the Annual Reports from 1915 onwards. Previous to that year, the

Medical Officers in charge of the Asylum had relied mainly on the crude

Chaulmoogra oil and they had also given Deycke's Nastin treatment an
extended trial.

During 1915 the late Dr. H, Sinclair Coghill used Salvarsan on two
lepers, with some benefit and during 1916 he administered Heiser's
treatment (Chaulmoogra oil, Camphorated oil and Resorein) with really
encouraging results, The only objection to the use of this mixture is
that as the dosage increases, it becomes a somewhat bulky amount to
inject intramuscularly and the patience of the leper soon gives way.
For this reason, and in the belief that the curative prineciple of the crude
oil is more concentrated in the extract, Sodium Gynocardate, recom-
mended by Rogers was used in 1917 and 1918, both intramuscularly and
intravenously. In the latter half of 1918 Atoxyl was given as well as
Gynocardate to several of the patients but there was no evidence of
better results in these. On the whole, the Gynocardate treatment was.
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There was also one specimen of Glossins tachineides. A search
was made in all for the larvee of Filaria, but the result was uniformly
negative.

As noted elsewhere in this report, many bugs and lice were
dissected in a search for the spironema of relapsing fever, and also a
number of Mansonioides africana after having fed on a patient in whose
blood there were embryos of Acanthocheilonema perstans.

Most of the vear however, has been taken up with the systematic
dissection of mosquitoes brought in by the labourers from the native
houses in the vicinity of Yaba. Every Saturday evening each labourer
was provided with several plugged test tubes and told to collect
mosquitoes from his house, particularly those which had bitten him.
This lessened the likelihood of his filling the test tube with male
specimens. A bribe was offered for the largest collection each Monday
morning.

As it was quite impossible, on account of the presence of blood in
the stomach to dissect the whole collection in one day, the weaker
specimens were worked on first and the others fed on sugar-water.

It was somewhat of a surprise to find that Mansonioides africana
greatly outnumbered all the other mosquitoes brought in. The actual
number was 4,027 of which 3,064 were dissected, the others having died

before their blood feed was digested.

Larvee of Filaria were found in the proboscis of one, and in the
muscles of the head and thorax of another.

Small nematodes were found in the stomach ﬁfl two, and in a third,
two much larger nematodes were noted, one extending from the thorax
into the abdomen and the other coiled at the tip of the abdomen.

Spironemata were observed in the stomach of five individuals but
their numbers were small. On one oceasion the stomach contents, in a
little saline were injected into the peritoneum of a rat, but the inocula-

tion was unproductive.

Ameebae and other protozoa were occasionally found in the
stomach, most probably derived from the water in which the insect
hatched, but none was of known pathogenic importance. Herpetomonas
were noted in the stomach contents on one occasion.

In ten specimens however there were structures resembling
developmental forms of Proteosoma or Plasmodium. There were bodies
resembling oocysts in the stomach wall of seven, and structures similar
to sporozoites in the salivary glands of four, one insect showing both

types of structures.

908 Anopheles costalis were collected of which 198 were dissected ;
of these, forty were found to be infected with malaria, and twelve with
filavia. REleven showed sporozoites in the glands but nothing in the
stomach, 'T'wenty-one showed cocysts in the stomach but nothing in the
glands. Eight had the parasitié both in the glands and in the stomach.

Three of the insects with the stomach only infected contained
also filaria and two mosquitoes with a malarial infection of both stomach
and glands showed also very numerous filariae in the head and thorax.

The other mosquitoes dissected were :—
Culiciomyia nebulosa, fourteen, all negative.

Culex rima, eight, one with Herpetomonas in stomach, seven,
negative.
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