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one instance, seven deaths were registered as being due to smallpox in
1936, whereas 611 deaths from this disease were notified from areas to
which the system of death registration has not yet been applied.

27. It might, perhaps, be well to mention that representations
were made to the local] Administrations during the vear under review
which will result in data being collected in 1937 from several additional
areas which will be hmught within the scope of the ‘* Births, Deaths
and Burials Ordinance " during the vear. In course of time, it is to be
hoped that re%listrutiun will be extended to all the major townships in
Nigeria. In this way valuable information should be available on the
subject of mortality of different age-sex groups, etc., thus misﬁnﬁltu
supply the facts necessary to enable schemes to be drawn up which
aim at preventing sickness and premature death and at ensuring the full
enjoyment of a healthy life. v

(2) Poruratiox.

28. In a country so vast as Nigeria peopled with such a lage
number of persons lacking any sort of education and realisation of the
value of demographic details, it would be vain to expect the census
figures to be anything but a mere approximation of the truth. Hence,
the estimate given in Table 1 below must be accepted with a certain
amount of reserve. The estimate is computed on an arithmetical basis
from the figures for the 1921 and 1931 census.

TasLE 1.
Population.
T
| 1921 Congns. 1931 Census. ||935 (mid year).| [ 936(mid year).
Southern Provinees ... | 7,056,297 7.793.355 7,793,355 7,793,350
Northern Provinees ... ... | 10832805 | 114834924 | 11,008512 |12,013,787
Camerpons  under  Hritish |
Mandate e 2,161 474,872 408,174 417,245
|
Taotals ... | 18,482 823 19,603,151 20,106,041 | 20,224,367

29. Owing to the doubt existing as to whether the population had
actually diminished in the Southern Provinces during the intercensal
period 1921-1931, the census population is given and not one based on
the later census. It is hoped that after the next census in 1941 sufficient
information will be at hand to make it possible to arrive at an accurate
measurement of the age-sex constitution of the population. Until then
it will be only practicable to calculate crude rates of mortality and
morbidity.

30. One point emerges in 3tud3ringbun the spot the distribution
of the population, namely, that whilst urbanisation is taking place in
centres of trade and industry, there is a tendency to muntﬂrlﬁ.amoe this
migration into the towns by an emigration from towns into the country-
side which has become safe and friendly, in & manner of s ing, from
the extension of ** Pax Britannica *' and the development of a regular
net-work of roads. The day of the old walled town is fast passing and
it is only a matter of time before it may be found necessary to preserve
a portion of the walls of cities and their gates as historical reminders of
that unsettled era when man was exposed to attack from animals and
his fellow-men whenever he set foot outside the city.

31. It remains to be added that, if any reliance can be placed
upon the accuracy of the census enumeration, the population of Nigeria
15 increasing very slowly compared with that in other parts of West
Africa. The actual increase amounts to less than 120,000 souls or 6 per
thousand of the population per annum.
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36. The marked discrepancy in the figure for, say Port Harcourt,
with a rate of 11.8 for 1936 and that of 43.4 for Ebute Metta cannot be
accounted for altogether by the differences in the age-sex constitution
of the population. A more likely solution is afforded by the fact that
Ebute Metta with its suburb of Yaba is growing rapidly and that its
estimated population, as based on the 1921-1931 census res, is far
smaller than its actual population. In addition, it is not improbable
that a number of births istered in the Ebute Metta district actually
oceur in villages situated in the surrounding bush whose inhabitm_i%
have learnt to appreciate the value of a hirth certificate—obtainable
after registration—in connexion with educational and vocational
requirements.

37. The ratio of males to females born during 1936 was 100.5

to 100. '
(4) Dearns.

38. The numbers of deaths registered during 1936 showed an
increase of only two on the figure of 3,039 recorded in 1935. The
combined (crude) death-rates for 1935 and 1936 were 15.0 and 14.7 per
thousand living persons respectively. The ratio of male and female
deaths for 1936 was 132 to 100. ¥

39. The wvery much smaller differences in death-rates as
compared with birth-rates in the five registration districts, seems to
support the thesis that the completeness of birth registration depends
to some exteni upon the amount of time the local Health Authorities
can spend in suasion. !

40. Death registration, is of course, a preliminary to burial;
consequently it is likely to be much less dependent u the factors
influencing the registration of births. It will be noted that in Table 4
Port Harcourt enjoyed the lowest death-rate in 1936 with a ratio of l_ﬁ !
as compared with one of 22.2 for Ebute Metta. These rates are, of
course, crude and uncorrected and are likely to approach much more
closely to one another when calculated for the year 1941, when the next
census is due to be taken. .

Although a rate of 20 or so per thousand is hi English
standards, it liis not unduly high in ‘Efast Africa where :ﬁ]; l:?gmrds are
so many, the birth-rate relatively high and the loss of infant life from
ignorance, neglect and preventable disease, e.g., malaria, considerable.

41. If reliance can be placed on the accuracy of the figures
available in the past years, it is reasonable to deduce that the ““;ﬁ:'
duration of life for the inhabitants of Lagos, for example, has been
considerably lengthened during the past thirty-six years, the death-rate
for 1900 being given as 41.4 per thousand living pérsons. 3

TaBLE 4.
1836.
Daatha,
Town. | | Death-rate per HIH-
Mala. Female, | Total.
Calabar ... S | 222 [ 136 308 20rg
Kano Tow I!H!llip wia ﬁl 39 100 11"
Ehute Metta . Eo Lo st ] 203 432 213 <
Lagos ... R 1,093 B30 1932 | 141
Pori Harcourt .. i el 133 84 07 11°7
]
Totals and combined rates... 1,738 1,301 3,039 150

Note.—The crude death-rate for F d i
Union of South Africa in 1935 was 10.6 oy an) oy in 1906 smountod to 12.1, Shat for
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73. The importance, as a preventive measure for both malaria
and yellow fever, of segregation of so-called non-immunes or members
of the white races from the heavily infected indigenous population in
properly constituted European reservations with building-free zones
of a depth of at least 440 vards was again siressed.

- 74. Distribution of quinine at little over cost price through the
Post Offices to members of the general public operated smoothly during
the year and was a popular service.

~ (b) Yellow Fever.

_ 75. The history of yellow fever in the non-native community
during the past three years is worth recording owing to the
lesson it teaches. In November, 1934, the disease ap weared in the Kano
Province of Northern Nigeria; an Administrative d cer who had been
touring in the Gaya District was admitted to Kano Hospital suffering
from vellow fever as confirmed by the mouse-protection test. A week
later, a French merchant who had been resident at Ringim near Kano
died of the disease in Kano Hospital, the diagnosis being confirmed on
post mortem examination.

76. At the beginning of December an Engineer in the Public
Works Department, who had been living in Kano residential area
which then harboured a large number of Africans) fell sick, the

agnosis being established by mouse-protection test. Immediately

rior to this, two European ladies, one the wife of the officer referred
to in the immmdin paragraph, died of a disease which, although not so
diagn at the time, was later believed to have been yellow fever.

77. In 1935, a case of yellow fever (confirmed h{ mouse-protection
test) was reported in a missionary at Onitsha in Southern Nigeria.

78. In September, 1936, a severe case, happily ending in
recovery, occurred in a missionary resident near Aba in Southern
Nigeria. A fellow missionary who had been ill some weeks earlier in

* the same compound gave a positive serological test. About the same

time an Administrative Officer died at Yasikera in the Kaiama Division
of the Ilorin Province, Northern Nigeria, near the frontier of Dahomey.
The diagnosis was made by a French Government Medical Officer.

79. In November, a Medical Officer who had been infected with
the disease in the Bornu Province of Northern Nigeria died after
admission to Jos Hospital. Infection may have occurred in Maiduguri
itself for, at that period, African clerks and their families lived within
a few yards of the European houses.

80. At the end of December an Irish missionary died at Calabar
in Southern Nigeria after fouring in the Uyo Division, the post mortem
confirming the clinical diagnosis of yellow fever. He had stayed in
close contact with the indigenous population. During November, a
gase of vellow fever, later confirmed, in an African adult male was

reported from Calabar.

81. Earlier in the year (February) five deaths in adult Africans
following an illness lasting three days accompanied by fever, jaundice
and prostration were reporied from Boria in the Kaiama Division already
referred to. The deceased were not examined in life, but it was possible
to exclude relapsing fever by the examination of similar but milder cases
that occurred about the same period. It would be unwise to infer any
more from the evidence available than that the disease may have been
Eeiluw fever. It will be recalled that a fatal case in a European in the

jama Division was notified later in the year.

§2. In July, two deaths in Africans (one an adult and the other
a child) amongst four cases of an illness associated with fever and
jaundice were encountered at Jigawa in the Kontagora Division of the
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Niger Province of Northern Nigeria. A tentative diagnosis of spiro-
chaetal jaundice was made in these cases, but no confirmation was
possible and the condition may have been due to yellow fever,

83, In August, a male African adult died of suspected yellow
fever at Kano. Pathological examination suggested acute vellow
atrophy as the cause, In the same month an African woman died at |
Zaria in Northern Nigeria, the Pathologist being unable to exclude |
yellow fever as a possible diagnosis. %

84. In September, a male African adult recovered from an illness
somewhat resem IinF vellow fever at Wusasa near Zaria and his serum
gave a positive result with mice. This case was not actually reported
as one of yellow fever because of the doubt in the mind of the medical
superintendent of the mission hospital to which the man had been |

admitted. |

85. Bearing in mind the high indices for mouse-protection tests |
carried out in Nigeria by the Rockefeller Foundation—attaining to a
figure of nearly 809 and being 8% in children under nine years of age
in Lagos itself—and the scattered nature of the infections deseribed in
the foregoing paragraphs, it will be agreed that yellow fever constitutes
a definite public health problem in spite of the apparent paucity of 4
recognised cases. Apart from the usual anti-mosquito measures
directed against the ﬁrmnipn] vector of the virus, dedes mg-gfﬁ, mention ‘i
might be made of the efforts to control the breeding of Mansenivides
africana in the pistia covered pools and borrow pits in Bauchi, Kano,
Ratsina, Zaria and other large walled cities. Over 909, of the mosquito
infestation of the houses in Kano during certain seasons was found to :
be due to mosquitoes of the mansonioides group. 3

86. Domiciliary visits still constitute one of the foremost lines 4
of defence against yellow fever and, in Lagos alone, the Medical Officer
of Health reported that over half a million domestic collections of water
were inspected for mosquito breeding in the course of 170,141 routine
sanitary inspections of compounds, a larval index of 1.7 being obtained.

87. It is of interest to note that mosquito breeding was found
in several septic tanks, in many so-called suakawa{hpim and in the
reservoirs containing roof-washings in connexion with water tanks at
bungalows. Legislation is pending which will bring septic tanks under
the control of the munici1|m] and local anthorities who will organise

periodical inspections to obviate breeding and other nuisance. -
away pits—everyone of which was found breeding at Ijebu-Ode in
Southern Nigeria, to quote but one station—are recognised to be a real

danger and the system is being discontinued as rapidly as funds and
materials for alternative methods of disposal of waste water permit.

Plans are in course of preparation to alter the design of the apparatus
for rejecting roof-washings in such a way as to obviate potential
mosguito breeding. '

88. A campaign was inaugurated against plants, shrubs and
trees proved to provide breeding sites for the yellow fever carrier.
In Ibadan, the Medical Officer of Health reported that the following
water-holding plants, ete., in residences in that township were
removed : —banana, 11,730; cocoyam, 818; hemp, 1,060; pawpaw, 5,787
and pine-apple, 10,520. Holes in over a thousand trees in the same town
ﬁix-ing rise to mosquito breeding were also filled in, fifty-five trees with

ve or more breeding places in each being felled. Reference has al
been made under ** Malaria ** to the propaganda in favour of segregation
of Europeans from potential sources of yelE}w fever infection.

89. Whenever up}lmrtunity arose, non-natives were advised to
%ﬂdergn protective inoculation against yellow fever whilst on leave in
urope.
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This is particularly the case owing to the fact that the tvpe encountered
is usually the acute, exudative or infantile wvariety with rapid
dissemination and a fatal issue within a vear or so.

115. In order that an effort might be made to stem the tide of
this disease (which was responsible for over nine per centum of deaths
from all causes in Lagos in 1936) it was added to the list of diseases,
which are compulsorily notifiable and against which certain administra-
tive measures can be taken.

116. Preventive measures against the disease included: —(1) the
banning of ** open "’ cases from the general wards of hospitals and their
treatment in 1solation quarters or on ward verandahs where such
quarters did not exist; (2) persuading those who could not be hospitalised
to occupy rooms to themselves and not share in the common bowl or
drinking and eating utensils and to disinfect their sputa; (3) the
examining of contacts where staff permitted; (4) the improving of
housing and town planning: and, (5) propaganda work on dietaries
aimed at protecting persons from invasion by Koch’s bacillus.

117. It is gratifying to note the increased attention paid by
householders in many parts of Nigeria to the need for keeping windows
open and for replacing the plain shuiter with a louvred variety.

(¢) Pneumonia and other respiratory diseases.

118. Diseases of the respiratory system with pulmonary
tuberculosis accounted for a heavy loss of life during the yvear. In five
areas where death registration is in force the ratio of such deaths per
thonsand deaths from all causes was 265. Measures calculated to
counteract these infections are more or less similar to those already
described under the heading of ** Tuberculosis ™.

(iv) Helminthic Diseases.
(@) Ankylostomiasis.

119. It is usual for Medical Officers to voice the opinion that
hookworm infection is not uncommon in Nigeria, but that it is
often not of great moment to the person infected. On the other
hand, it is not unlikely that the presence of even comparatively
small numbers of hookworm in the gut resulis in a certain amount of
ansmia and loss of strength and of efliciency. The importance of a
satisfactory type of latrine was stressed whenever opporfunity arose
and type plans were drawn up and circulaied. On some plantations
where I:ﬁa degree of infestation was high, it was stated that African
employees would not use the latrines provided, even when these were
maintained in good order by the managements. This difficulty is
frequently experienced and can be countered by the statement that it is
not unusual for the first ** generation '’ of labourer to fail to use. the
second to abuse or misuse, whilst the third makes proper use of
facilities provided.

(b) Ascariasis.

120. Ascariasis is such a common infection that it is probable

that over ninety per centum of Africans (in Southern Nigeria at

any mh{laequim the disease at some time during their lives. Patients
~at the

; ospitals and dispensaries with this condition were more
NUMmMerous tﬂan those suffering from all other forms of helminthic
infestation grouped tﬂﬁether. Steps taken to limit infection included
educational propaganda directed towards an improvement in the
disposal of refuse and nightsoil and in the protection of food from flies.
(e) Twniasis.

121. Common in Northern Nigeria, where meat is often eaten
in an undercooked condition and where infection of cattle is not
infrequent owing to the primitive habits of the community, teniasis is
less of a problem in Southern Nigeria,
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122, Preventive measures taken comprised propaganda aiming
at the construction of fly-trapped * salga ® latrines in adequate numbers,
the discouraging of promiscuous fouling and the inspection and
destruction of badly infected carcases. Sufferers from the disease who

resented themselves at hospitals and dispensaries received the usual
elminthic treatment. ;

(d) Dracontiasis.

123. Dracontiasis was the cause of a considerable number
persons attending hospitals and dispensaries in 1936. In point of
numbers males were afflicted about nine times as frequently as
females. On the other hand, there are fewer in-patient facilities
for women than for men and there is still a greater disinclination on
the part of women to attend for medical treatment, more espec
this is likely to result in admission to hospital. Purdah has little
influence on this reluctance and it is more likely to result from maternal
anxiety as to how her family and her home are to be cared for in her
absence. .

124. Preventive measures took the form of educational
propaganda regarding water supplies and in the construction of large
numbers of deep wells with concrete tops and linings to replace the
muddy pools so frequently infected by persons suffering from guinea
worm. g

(e) Schistosominsis. .

125.  As in the case of dracontiasis, the number of males attending
hospitals and dispensaries with schistosomiasis tly exceeded he
number of females. The reason for this is probably the same as that
given in the previous section. Small hoys are possibly more prone to
bathe in contaminated pools than small girls who would be more likely
to wash with water obtained from the main source of aumty for the
town or village which might be a stream or a well or pool liable to

contamination from promiscuous fouling.

126. Infections with Schistosoma hematobium were very mu h
more common than those due to S. mansoni, although there are some
grounds for belief that a proportion of the cases diagnosed as dysentery
are due to schistosome infection, and it will be recalled that bilharzis -,&
?L[;]:emli;%ié;s*is a well established entity in Nigeria (Lovett-Campbell &

se, . R

: 127.  The main line of action against the disease in 1936 resolved
itself into public health propaganda aiming at teaching the value of
simple forms of protected ° salga * latrines and the danger of fouling,
especially near pools and ponds. In Bida in Northern Nigeria where
large section of the ?opulation suffer from this complaint—so much
that it is regarded almost in the same light as a common cold in ¢

countries—a certain amount of planting of Balanites egyptiaca
carried out along the bed of a stream running through the town in
pools beside which the snail vector (Planorbis pfeifferi) is found. After
a careful survey of the ground, however, it appeared that the siting of
31[1§le protected ‘ salga ° latrines at convenient places between the town
and the stream was likely to prove of greater benefit. Drai and

filling of infested sources would, in most instances, prove imp
economically.

(v) Animal Diseases. :
4

128. &lthough the export of hides of cattle and skins of goats
and sheep is one of the major industries of Nigeria, only one case of
human anthrax came under notice in 1936. The Veterinary Authorities

. Lovett-Campbell (A. C.) & Rose (A. W.). Bilharzial Appendicitiz in Schistosoms

Infostations. A Preliminary Heport.—Trans. Koy, Soe, p. Med, & Hyg., 18356, Nov. ,
Yol. 30, No. 3.
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have, however, stated their belief that anthrax is endemic in the marsh
land bordering some of the rivers in the Adamawa Province in Northern

. Nigeria. In order to secure legal support for any measures that may be

deemed necessary by the Veterinary or Health Authorities in the event
of an outbreak of anthrax in animals, it was decided to recommend
that the disease should be added to the list of notifiable infectious
diseases under the Public Health Ordinance. This amendment will be
made in 1937.

129. From the point of view of their importance to humans, the

up of conditions included in the term ° taniasis * is noteworthy.

n this connexion it is somewhat surprising to note from the Repori of

the Medical Officer of Health, Lagos, that no cases of infestation with

Cysticercus bovis or C. cellulose were discovered among 16,232 cattle

and 1,472 pigs slaughtered at the Municipal Slaughter House, Apapa,

duri%dthe yvear under review. The Medical Officer of Health. Kano,

Tepo gimilarly that no cases of cysticercal infection was seen in
30,376 cattle slaughtered in Kano in the same period.

130. Tuberculosis amongst animals is fortunately rare in Nigeria,
although there is reason to believe that a certain number of in ected
cattle reach this territory every year from the Cameroons under French
Mandate.

131. It is estimated that about half a million head of cattle and
ap%mximataly ten times that number of sheep and goats are slaughtered
in Nigeria every year. The bulk of these animals are slaughtered under
conditions which cannot be regarded as satisfactory and efforts were
made during the year to interest Native Authorities of the larger town-
ships like Benin, Bida, Ibadan, Ife, Ilesha. Katsina, Maiduguri, Ondo,
Oshoghbo, Oyo, etc., to raise their standard in this pe:-;ll'nect- with partial
success. Adequate facilities for clean and humane slaughter are a real
desideratum in Nigeria.

132. Preventive measures against diseases in food animals
capable of being transmitted to man consisted largely of securing the
improvements adumbrated above; training inspectors in meat inspection;
and encouraging Native Authorities to provide adequate sanitary
facilities to reduce the amount of helminthic infection.

133. Of other diseases in animals of importance to man rabies
calls for brief comment. Twenty-eight positive cases of canine rabies
were confirmed by pathological examination in 1936, The specimens
were forwarded from all parts of Nigeria, the largest number (7) from
a sin ]?;e station coming from Bamenda in the Cameroons under British

aLe.

134. Prophylactic treatment with anti-rabic vaccine prepared
at the Medical Research Institute at Yaba and at Khartoum was
administered to forty Europeans and 267 Africans. Two deaths were
recorded in Africans. A commencement was made of inoculating dogs
gith vaccine prepared in the Veterinary Department laboratories at

om.

135. Notices were issued to the public when cases of canine
rabies came to light and insiructions were given to keep dogs on leads
for at least three weeks. Campaigns were instituted for destroying
unlicensed strays and suspected animals painlessly with hydrocyanic
acid gas or carbon mon-oxide. In the coming year it is hoped to extend
the area affected by the licensing sections of the Dogs Ordinance and to
introduce legislation to enforce the compulsory vaccination of dogs in
all licensing areas.

136. It is not proposed in this Report to refer to rinderpest and
trypanosomiasis in cattle, for although they are of great economic
importance to man, they are more properly dealt with in the Report of
the Director of Veterinary Services.
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legally over huildings, it rarely happens that officers are available.

ilst in the majority of towns in both Northern and Southern ﬁiiana 4
building is left very largely to chance, it is sometimes possible to keep
builders to a line so many feet back from the middle of the road. o

173. Very useful work continued to be carried out in Lagos by
the Lagos Executive Development Board in clearing away some of the
worst of the old pla.%zue-ridden slums and in laying out new streets plots

and open spaces aba, the suburb of Lagos, continued to deveiop-uﬁ;-
sound lines. id

174. A considerable amount of work was done at Kano in
connexion with the layout of the town, and the Medical Officer of Health
reported that good progress had been made by his staff with the la ing
out of Fagge, an exira-rural suburb of Kano City which was rapidly
becoming over-congested by an ever-growing “floating population.
ETHM work was also reported by the Health Euthnritiaa at Bida and

okoto. '

175. In order to assist in the layout of villages a plan was drawn

up on the lines of one originally designed for the Gold Coast which had
proved very successful in that colony. .

176. Lest perusal of this section may give too pessimistic a view
of the situation, it should be made quite clear that the African is highly
receptive of modern ideas and will usually follow advice on housing
and town planning if he receives the necessary guidance; and there can
be no doubt that considerable progress has been made in the matter of
housing during the last decade or so. g

VI.—SaN1TATION IN MINES AREAS.

177.  This subject has been touched upon briefly in the section TN

Apart from the Government owned and ccml‘:rolled coal mine at Enugu,
there are two main classes of mines in Nigeria, those yielding tin &m{
gold. 1In both cases the workings are very argely above ground so that

the special dangers from silicosis, ** miners phthisis ", ete., which beset
mine err]gﬂuvees in the sister colony of the Gold Coast are less likely to
arise. Hookworm is, however, commonly met with, outbreaks of
cerebro-spinal fever occur from time to time, and respiratory disease is
common. The first condition indicates the need for strict attention to
nightsoil disposal and the second and third to the provision of adequate
housing of an hygienic character. .

178.  Up to the present mine managements have been in the habit
of constructing rough temporary camps of grass, guinea corn stalks and
similar materials with little or no regard for ventilation and other needs.
The reason given is that the workings change owing to the nature of
alluvial mining activities and that, in consequence, permanent camps
would be too costly. Against this argument is the fact that permanent
camps of excellent type have been constructed by managements of
alluvial workings in the Gold Coast (miners are always prepared to walk
two or three miles or even further to work if necessary) and that some
of the existing so-called temporary camps in the Nigerian tinfields—as,
for example, Rayfield—have been in existence for many years. :

179. A further objection to improvement in camp sanitation
raised by certain mine managements during the year had its basis in
the accepted fact that quite a large proportion of mine labourers work
for a short lpsrimi, long enough to earn their fax and to enable them to
buy a few clothes, ornaments, ete., from the local stores, and then return
to their native villages. Difficulties of this kind attendant upon the
turn-over of labour are met with all over the tropical world but have
been successfully minimised in such places as the Roan Antelope Mine
in Northern Rhodesia by the management taking the trouble to render
their labour camps attractive and healthy. There is no reason why this
ghould not be done in Nigeria and the time is over-ripe for such action,
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APPENDIX B.

Report of the Sleeping Sickness Service, 1936.

Work has been continued both in the field and at Gadau on the
same lines as in 1935. Owing to temporary shortage of medical staff
only five instead of the usual six teams could be kept continuously in
the field. The sixth team, however, was reformed towards the end of
the year, and sent to work in the Numan Division of the Adamawa
Province. About the same time the services of an extra Medical Officer
became available for carrying oui preliminary surveys in new areas.

2. Dwin% largely to the fact that some of the teams were workin

in areas on the rin%e of the main sleeping sickness belt the number o
cases treated in the field was less than in 1935. Nevertheless, the vear's
figures bring the total number of cases diagnosed and treated by the
5 lauanpin%I Sickness Service since the survey system was started in 1931
to 240,900 patients. During the same period 24,033 patients have been
treated at general medical stations. The size of the areas infected and
the shortage of funds have made it impossible to repeat surveys. It
can, therefore, be said that approximately a quarter of a million cases
have been found in the areas examined so far.

3. It has become increasingly evident that treatment by iiself
cannot control the disease in Nigeria. Protective measures such as
communal ¢learing and the movement and concentration of population
can be the only radical cure. The scheme of expansion of sleeping
sickness control drawn up at the end of last year was submiited fo the
Colonial Development Fund Advisory Commitiee. Originally a grant
of £30,000 per annum was asked for to finance it. Of this grant,
approximately £11,000 was required for the expansion and improve-
ment of the existing treatment service, and £19,000 was considered
to be necessary for the part of the scheme involving communal
clearing, and the movement and concentration of population. The
Committee of the Colonial Development Fund are satisfied as to the
development aspect of the latter part of the scheme, and they have
recommended a free grant on a five vears' basis to pay for this part of
the service provided that the Nigerian Government finds the balance
required for the improvement of the treatment service.

4. Prospects for the control of the disease in the Northern Pro-
vinces are now very much brighter. In the past it has been felt that in
spite of all efforts sleeping sickness has been spreading, and has been
causing increasing mortality and depopulation in cerfain areas. For a
considerable time we have realised that, as prevention is better than cure,
the protective campaign ought to be the most important part of our
programme, but funds and staff have not heen available. The expansion
which has now been approved should come into operation in 1937. Its
full effects could hardly be felt before 1938 owing to the fact that a
considerable interval must elapse while the new stafl are being appointed
and trained.

RESEARCH WORK.
(1) Toe TesTiNG 0F EXPERIMENTAL DRUGS.

5. As cases at Gadau were not sufficiently numerous some of the
testing has been done b Medical Officers at Kafanchan and Jos
Hospitals. At both of these places the majority of the patients are

gans who fear and resent lumbar puncture. They are thoroughly
amiliar with the beneficial results obtained with the standard antrypol
or Bayer 205—tryparsamide treatment and often object to receiving
anything else.
()
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6. (a) Neoeryl—Some sixty cases have now been treated with the
British compound Neocryl (5107). This drug produces rapid clinical
improvement and seems to be quite as effective as tryparsamide. In
practically all cases both the blood and gland juice are cleared of
trypanosomes by the time of the second routine examination, which is
always carried out after the third injection of the drug, has been given.
The diminution in the cell count of the camhm-s{:.inul uid is not always
very rapid, but most patients show considerable clinical improvement
after two or three injections and declare themselves to be cured by the
end of the course. Neocryl is given in 3 gramme doses at five-da
intervals, this is a higher dosage than can safely be given to Iueﬁ
patients with tr[nmrsumi{la, the usual dose of which is 2 grammes at
five-day intervals.

7. In some instances the injections have been followed by
headache and pyrexia, but this is not usual. One of the Jos cases,
a man showing considerable signs of mental aberration, complained of
diminished vision after having received 16.5 grammes of the drug.
He was then put on to Bayer 205, but a fortnight later was completely
blind and died within a month in the last stages of cerebral trypanoso-
miasis. Another Jos case complained of dimness of vision after a
fortnight, but this cleared up completely when the arsenical compound
was discontinued and he was given Bayer 205.

Fd
8. (b) Fouadin.—Four cases completed a full course of treatment
with Fouadin alone. Three of these cases showed some improvement
clinically and trypanosomes could not be found at the end of the
treatment, but they did not disappear from blood until about the eighth
injection nor from the gland juice until the third to sixth injeetion.
The remaining case showed no improvement whatsoever.

9. Nine cases were also treated in which Bayer 2050 was given -
in 0.5 gr., 0.75 gr. and 1.0 gr. doses along with the first three injections
of Fouadin. This treatment was found to be more effective than when
Fouadin alone was given. At the end of the course of treatment all the
patients felt well and could be discharged as cured. This treatment,
however, is not very popular with the patients, as it has not the same
tonie effect as our arsenical compounds have, and e¢linical improvement
is much slower.

10. There is no evidence as yet that the other antimony
compounds tested are more active than Fouadin.

(2) Toe Erpect oF EXPoSIiNG ** PREMUNISED ' ANIMALS TO
FrEsn INFECTIONS.

11. In the 1935 report mention was made of an experiment in
which twenty-one cattle which had recovered either naturally or after
treatment from T. vivaz infections were given a dose of pure T. vivax.
It was found that these cattle were but little affected (one death in
twelve months) by inoculation of a dose which sufficed to kill eight out
of ten healthy animals.

12. The next point was to decide whether this resistance to
T. vivax was due to the presence of specific anti-bodies acquired by the
animals during their ?reviﬂus infections or whether it was a resistance
inherent in the animals and not acquired artificially. As these animals
had never been exposed to infection with T'. congolense it was consi-
dered that their reaction to this disease would give information on this
point. At the beginning of March, seventeen of these (** premunised ")
animals were therefore injected with a dose of 1,000,000 pure T. congo-
lense obtained from a sheep. At the same time ten healthy animals
were also given similar injections. At the end of ten months it was
found that, whereas six out of the ten animals which formed the control
group had died, only one death had occurred among the seventeen
“* premunised *’ animals, and that the remainder appeared reasonably
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healthy, and had put on weight. It appears, therefore, from these
results that these cattle possessed a natural rather than an acquired
resistance to trypanosomal infection.

(3) REsisTaNCE TO TRYPARSAMIDE.

13. As has been pointed out before there is as yet no definite
experimental proof that ineffective freatment of a case of sleeping
sickness with tryparsamide will enhance the resistance of the strain to
that drug. Strains can readily be made resistant by exposure to
tryparsamide in vitro or in appropriate experimental animals, and yet
working with local strains in guinea-pigs it has been extremely difficult
to give them a really high degree of resistance even though numerous
injections have been given over a period of years. The strains used
have been rather avirulent and the-infections in guinea-pigs even
without treatment have been characterised by frequent long remissions.

14. In 1936, Duke wrote *° It is evident from Liverpool work
that the resistance of these strains could readily be enhunma and that
faulty treatment with arsenicals might bring about this result. In
Nigeria for example where many varieties of strains occur such a danger
is very real.”” Although to guard against this possible danger one
tries fo sterilise patients by giving them short courses of antrypol or
Bayer 205 before the tryparsamide, further investigation is necessary.

15. In 1936, a larger scale experiment was done in the field.
Some thirty monkeys were each injected with 5 c.c. of blood taken from
different untreated sleeping sickness patients diagnosed during the mass
gsurvey of Kajuru district of Zaria Emirate. These patients were then

iven four 2 gramme injections of tryparsamide at five-day intervals.

t the end of this treatment another series of monkeys was injected
with their blood. The experiment has been zuccessful. In two
instances the strain has been isolated before and afier treatment. The
characteristics of these strains are now being investigated, particular
attention being paid to the reaction to tryparsamide. Unfortunately,
it has not yet been possible to establish these strains in mice and the
reaction to tryparsamide will have to be tested in guinea-pigs, rats and
in vitro. Results are not yet available.

(4) Toe RevaTioNsuir BeTWEEN T'. gambicnse AND T. rhodesiense.

16. Lately, fresh evidence has been obtained that in some
localities the disease has become more virulent than it was six or seven

rs ago. Such changes of virulence have occurred in areas where
ere is no G. morsitans and very little game. They tend to confirm
Dr. Lester's view that whereas T. brucei, T. gambiense and T. rhode-
siense are essentially the one and the same trypanosome, in this country,
at any rate, the more virulent variety I'. rhodesiense is much more often
derived from the less virulent variety T'. gambiense than it is from the
e trypanosome T. brucei. In Nigeria &. morsitans is only present
very localised patches. Owing to density of population game is never
really common and in large blocks of country there 1s ractically no

ame at all. In many of the game areas there seems fo be little or no
glwliing gickness. In one area in which strains indistinguishable in

the laboratory from T. rhodesiense have been isolated there is no &.
morsitans and very little game. In some . palpalis areas the local
strains of human trypanosomiasis have increased in virulence of recent

_ In view of these facts it is impossible to helieve that in Nigeria
the more virulent strains are being derived directly from game.

(5) ExtomorocicalL. WORK.

17. The Entomologist, Dr. T. A. M. Nash, was on leave for the
latter part of the year. His report follows : —

18. A three-vear investigation into the ecology of G. morsitans
and G. tachinoides has heen completed and the results published: the
chief results are as follows: —
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19. &. morsitans is primarily an open woodland tseise with great
powers of dispersal which are annually checked by an adverse climate,
which enforces a seasonal dependence upon the riverine forests and so
controls the species’ range.

20. &. tachinoides is ,tlurimu,rii:.r a riverine thicket or residual

forest fly and has only a very limited wet season spread.

21. The dispersal of both species is closely associated with low
evaporation; dispersal yields to concentration as the evaporative power
of l;ihe air increases. The extent of the annual dispersal is indirectly
governed by the duration of the wet season, the longer the season the
more extensive the dispersal.

22. The Entomologist's researches in Tanganvika and Nigeria
have enabled him to postulate the following law:—** The population of
(. morsitans in both ]:‘.ast and West Africa will be greatest shortly after,
or whilst, the mean monthly evaporation lies between 20 and 25 c.c. as
measured by a Livingston white atmometer sphere.  As the evaporation

rises above or falls below this optimum =zone, so the population
decreases.”’

23. In the very dry climate of Northern Nigeria the evaporation
only falls as low as f.'}rm optimum zone during two months of the
(heavy rains), so that for most of the year this species is struggling
against adverse conditions and hence is incapable of multiplying an
colonising great tracts of woodland as in East Africa. In Northern
Nigeria there need be no fear that . morsitans will ever advance into
the woodland between rivers that is now fly-free, it has attempted it
every rains, probably for centuries, but the severity of the dry season
has annually thrown it back with heavy losses to the vicinity of the
rivers; in wetter years it is more successful. but it cannot retain its gains.
The West African race appears to be physiologically the same as the East
African form, and hence its activities are regulated by the same
meteorological law; had its optimum zone been higher it would have
had many more months of favourable conditions, resulting in greater
density and wider dispersal. Like the European in the tropics it has
managed to adapt its habit to the local environment, but not its
constitution.

24. It has been found that the adult longevity of &. morsitans
and . tachinoides decreases as the maximum temperature rises and
increases as it falls; longevity is greatest in the heavy rains and cold
season.  Both species breed freely throughout a tremendous climatic
range, the only cessation being in the heavy rains. 6. tachinoides and
to a lesser extent &. morsitans, shift their breeding grounds to moister
and more sheltered sites as the evaporation rises throughout the dry
season. The duration of the pupal period increases with falling
liampera,ture from eighteen days in the hot season to forty-one days in
the cold.

25. Fly activity is closely associated with the temperature.
Both species are completely inactive at temperatures below 60°F. or
above 105°F; activity is greatest between 81° and 85°F. Thus in the
heavy rains and cold season activity is maximal in the middle of the
day, whereas in the hot season activity is then minimal. Tsetse seek
to avoid excessive high temperature by becoming inactive near the
ground level where it is cooler.

26 Meteorological readings from the field suggest that optimum
conditions for 7. morsitans could be reproduced artificially by kee ing
the saturation deficieney at 6 millibars (4.5 m.m.) with the temperature
constant at 73°F. (22.8°C.) by raising the saturation deficiency breeding
would be increased, but probably at the expense of the community.

27. The value of these results is that by ascertaining the fly's
requirements it should be possible, by modification of the vegetation of
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the riverine sanctuaries, to enlist the help of adverse climatic conditions
to destroy the tsetse. A paper entitled ** Climate, the Vital Factor in the
Ecology of Glossina *" has recently been published.

FIELD WORK.

28. During 1936, 417,495 people have been examined by the
sleeping sickness teams and 47,550 were found to be infected. Of these
40,807 had completed treatment by the end of the vear. A further
10,450 cases were diagnosed and treated at field dispensaries and 4,021
at general medical stations. This brings the total for the year to 62,021
cases.,

THERAPEUTIC MEASURES,

20. The work done by the teams is shown in the table. Tt will
be noticed that although 10,000 more people were examined than last
ear the cases found were nearly 37,000 fewer, the average infection rate
ing about 119;. This decrease in the number of cases found at the
surveys has been due to the fact that several of the teams have been
working on what appears to be the fringe of the main sleeping sickness
belt. Such districts have to be surveved as it is often quite impossible
to foretell what findings will be. In many of them the type of country
and prevalence of tseise seem identical with adjacent heavily infected
areas and vet the incidence of the disease may be small. In the Dan Ja
district of %Latfsilm the team had examined about 40,000 people and had
found only a very sporadic distribution of sleeping sickness. The
majority of towns and villages were dpruclaicﬂl]y free of the disease but
10-259%  infection rates were found in occasional hamlets. Quite
suddenly the team entered a very heavily infected part of the district in
which two thousand or so cases were found in a fortnight.

WoRK OF SLEEPING SICKNESS 'I'EAM.

. & Na. No. of I Infeotio N | Puh:thl_-ﬂ'{:
Unit. Locality. L _ . | hr‘:h;ui_ i | treated. "::'":'aﬁ'z:'lrl':'u
Trav 1. | Katsixa EMIRATE: — | . '
Galadima - | 37038 | 0403 | 173 | G491 o9
b Dan Ja ... . :#2.,“-33 | S0604 | &8 | 3,407 | 056
¥ Maska ... e | 6,048 1.085 | 17 [ — -
Team 2. | Bipak EMIRATE:— | | | [
Badeggi ... | 11,623 1,194 10°27 | 1,162 | 9753
Jimadoko | 1644 | 290 190 2080 | 009
Gilhanghan .| M.B88 | 3,800 110 4840 | 004
Kutigi | 22549 2,134 o | = | -
Tram 3. | Kano EMIRATE:— | ,
Tudun Wada 44,319 4,082 L] 4,048 : H
Kiru we | GOAT a01 150 | 808 | 806
Tram 4. | ZARIA EMIRATE:— |
Kajuru ... .| 11802 2544 a1 2528 | 03D
L1 | e | 12903 1,568 12°086 1,561 096
: Zongon Katab e | 42,010 7.042 1890 7.828 085
TeaMm 5. | KosTaGoRs EMIRATE:— .
Kakara ... T 426 2,000 2550 1,803 MG
N. Mashegu and 5. | '
Kontokoro ]| 1,744 | LEE ] o932 4 100
N. Kontokoro - | 2644 oan | a5 |  9as | poB
Kumbashi 6,715 2177 22 | 2172 | 0OR
Hijau e | 20,162 2,768 13 - [ —-
Team 6. | Numax (BacHama
DISTRICT) 5250 | 874 | 7l a70 —
Wamba { Platean Pro- I
vinee) ... 14,442 726 0 726 -
Preliminary Survey 4,065 65 | — | — ‘ —
'! | - —
Tatal e | 417495 ] 47 550 —_ ‘ 40,807 -
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u pump ot, failing this, a bucket and windlass, the bucket being chained
s0 as to obviate the ufilisation of possibly contaminated house utensils
for drawing water.

If the water supply for the lines is derived from a spring this
shall be boxed in and the water piped to a two chamber lanl!t. assing
over a filter of sand and gravel in the first chamber and drawn by taps
from the second service reservoir. The catchment area of this spring
shall be protected by being surrounded by an unclimbable fence.

Water derived from rivers or from other probably contaminated
sources shall be pumped into batteries of tanks, the first series of tanks
serving for sedimentation, a solution of chlorinated lime being added
to the water in its passage into the second where the purifying action
of the solution takes place, and thence to a third tank which becomes
the service reservoir and is fitted with a number of taps. In the case
of river waler containing a heavy sediment, arrangements for
preliminary clarification with alum in the first tank shall be made.

11. Ablution and Clothes-washing Facilities.—Ablution and
washing arrangements shall be provided. They shall not be sited close
to a drinking water supply. Showers afford the most economical use
of water for bathing. Washing slabs shall be furnished on a basis of
one for every hundred persons. They need only consizi of a cement slab
with a few slightly sloped cement tables raised about a foot. Care shall
be taken to ensure that the soapy water passes through a simple soap
irap made of a perforated kerosine tin filled with dried grass before
being carried along open concrete channels to the outfalls.

12. Market and slaughter slab.—At a distance of not less than a
hundred yards from the ends of lines, an area shall be reserved for
market purposes. As a temporary measure and until funds become
available for more permanent structures, market stalls may be made
with azare wood and roofed with thatch, plantain leaf or the midrif
of palms. They shall be arranged in rows not less than thirty feel apart
ansa with a distance of twenty feet between ends. Each stall shall have
a depth of fourteen feet and a frontage of eight feet, being divided into
two equal halves by a dwarf partition down the long axis of the shed.
A shed with concrete floor and tables shall be provided for butchers’
meat and a separate shed removed from the fresh meat stall shall be

reserved for offal.

At a distance of a quarter of a mile from the lines and market
an area shall be reserved for the slaughtering of animals. A small
cement concrete slab covered with pan or temporary roofing shall be
constructed at this place graded to a sump containing a bucket or
dustbin into which fmces, blood and washings can fow.

A fiy-trapped salga shall be made in close vicinity to the slaughter
slab into 'ghjchp%lhe GDE%BIHE- of the bucket or dusthin can be thrown.

18. Dispensary.—A dispensary shall be provided consisting of
two rooms 12 feet by 16 feet in size, a store of 12 feet by 8 feet and t:wu
small observation wards of two beds 12 feet by 16 feet in size. The
aquipment ghall include a mmple first aid set l!'ur emergency use,
especially in cases where the lines happen to be situated al a distance
from the nearest Government hospital or dispensary.

14. School.—Where there are numbers of children (say in excess
of ten), a school in the lines with playing field attached is usually a
pupuia-,r feature and shall be provided. This may serve for church

services on Sundays.
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