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but isolated cases are not infrequently reported from other areas, chiefly
east of the Niger. Full (Ietaila of the work of the sleeping sickness
teams will be found elsewhere in this report.

Yellow Fever.—An outbreak of yellow fever occurred in the Kano
Province in November and December. On November 2Ist an
administrative officer, who had been touring in the Gaya dist.r'!l}t.
about forty miles to the east of Kano, was admitted to hospital suffering
from an undefined fever, which was subsequently confirmed as yellow
fever by a protection test. On November 27th a Frenchman, who had
been in residence since the end of October at Ringim, a town forty-four
miles from Kano on the railway line to Nguru, died in Kano hospital
after an illness of nine days. As a result of a post-mortem examination
a diagnosis of vellow fever was eveniually established afier specimens
had been submitted to the Wellcome Burean of Scientific Research.
On December 1st a third European, living in the residential area at
Kano, was admitted to hospital suffering from an illness which was
subsequently proved by protection test to have been yellow fever.

In consequence of these European cases a careful serutiny of
African fever cases was made and six were reported as suspected.
Subsequently two of these gave a posilive protection fest, in one no
definite result was obtained, and three were negative. Ti is impmaibl'u
to state with certainty that any of these were cases of yellow fever.

The proved cases were therefore three Europeans of which one
was fatal.

As soon as vellow fever in Kano was definitely diagnosed, the
Township and Government station of Nasarawa were declared an
infected area on 25th December. A mosquito survey showed that
while the mdes index in the township was practically nil, extensive
breeding was going on in certain large collections of Eu’ts which had
been allowed to remain in the neutral zone when the residential area
was established. These buildings were accordingly evacuated and
demolished. the oceupants were compensated and such of them as
desired it were rehoused in a new village built by the Native
Administration outside the area. Severe harmattan continued
throughout the period and this had a marked effect in reducing the

number of mosquitoes in the district and so no doubt eut short the
outbreak.

The usual action was taken as regards medical inspection and
surveillance of persons leaving the infected area.

During the months of November and December there was
an exceplionally large influx of people from over the northern border
into the Katsina and Kano Provinces. As vellow fever was known to
be prevalent at Zinder and elsewhere to the northward between August
and October, it is possible that the infection came from that direction.
The three European cases reported from Kano, Ringim, and the G
district were no doubt an indication of widespread infection of
African population in the northern part of the province, perh#ips for
the most part subelinieal in character, .

Apart from the notification of single suspected cases at Mamfe
and Ife, in neither of which was the diagnosis confirmed, no W
fever was reported in the Southern Provinces. The mosquito indices
in some of the towns of the Oyo Province, notably Ibadan and
Oshogho, are regretably high throughout the year. A proper water
supply for Ibadan is one of the most pressing public health needs of
Nigeria, and the postponement of 311{'-[] a work for financial reasons
connected with the native adminisiration is much to be deplored

 Relapsing Fever.—No outbreak was reported anywhere in Nigeria.
Provision for disinfestation exists in most of the hospitals and prisons.
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:'. (ii) Epidemic Diseases.

~_Plague —No case of plague, either human or rodent, was I'E];ﬂl‘t[‘,d
~anywhere in Nigeria during the vear. Anti-plague measures as before
have been continued in Lagos and in the Ijebu and Abeokuta
Provinces. Systematic examination of rodents is carried out in Lagos,
Port Harcourt, and the Ijebu and Abeokuta Provinces.
Smallpox and Vaccination.
. (].c?nﬁﬂﬂhem Provinces.—Smallpox occurred in epidemic form
the Katsina and Sokoto Provinces. in the Katagunm division of the
Bauchi Province, on the Benue, and in numerous smaller outbreaks
throughout the country. Altogether 8327 cases were reported with
2,153 deaths.
F A very successful vaccination campaign was carried out in the
- Katagum division of Kano Province by a Medical Officer and a
 Sani Superintendent with a team of sixteen Vaccinators. Here
it was found that roughly fifty-five per cent of the adult population
and twenty-six per cent of the child population up to the age of ten
vears had previously suffered from smallpox. Attention was therefore
confined mainly to the vaccination of those under sixteen. Fortunately
the adult Hausas while strongly objecting to being wvaceinated them-
selves are quite willing to have their children done. Tt is hoped that
~ in this area of the Northern Provinces, where smallpox has heen most
- persistent, the child population will soon be almost completely immune.
~ Administrative and Medical Officers continue to stress the
umportance of child vaccination, use being made whenever possible of
the Native Administration dispensaries, and in all the larger towns
- vaccination based on the birth returns is now in operation.
Fortunately the local manufacture of calf lymph at the
- Veterinary headquarters at Vom, to which reference was made in the
- last Annual Report, has proved an unqualified success. With a cheap
supply of lymph locally manufactured it is now for the first time
sible to meet all requirements. The Health Service is greatly
indebted to the Chief Veterinary Officer for the provision of laboratory
accommodation, a supply of calves, and other facilities so freely given.
232,453 vaccinations were performed in the Northern Provinces
as compared with 195,951 in 1933, but a much greater rate of increase
will be required before any marked effect on the incidence of smallpox
can be looked for.
- (b) Southern Provinces.—The epidemic in the Ijebu Province
which began in 1933 lasted until about the middle of 1934, and 496 cases
with 130 deaths were reporfed during the vear. The main difficulties
encountered by those engaged in preventive operations in this area
arose from the continued popularity of Shopona (smallpox) worship,
which persisted despite severe penalties inflicted on those whose
ctice of the cult could be proved. Eventually the epidemic was
! ght to an end by an intensive and systematic vaccination campaign
throughout the province in the course of which over a quarter of a
million vaceinations were performed. It is satisfactory to record that
many of the more educateg people in the larger towns gave invaluable
help to the health staff in their efforts to stamp out the disease. When
education becomes more general little more will be heard of Shopona
worship and other such dark culis.

In the Oyo Province the disease appeared early in the year at
Ibadan and rapidly reached epidemic proportions, spreading widely
throughout the province. In addition to the regular vaccination staff
Government and Pupil Sanitary Inspectors were employed and
considerable assistance was rendered by the Administrative stafl
By the end of May the epidemic was over and since that time there
have only been a few sporadic cases.
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Little is known of the strains responsible for the disease in
Lagos or of the source from which each infection is contracted. Tt is
hoped al an early date to institute some investigations into the matter
with the study of selected contacts,

Rabies.—There were no cases of human rabies reported during
1934. ;

Canine rabies appears to be on the increase and many outbreaks

“were reported and 111 non-European received prophylactic courses of

vaccine, the biting animals which were proved positive being forty-

eight dogs and two cats.

Enteric Fever.—Fevers of the enteric group are seldom or never
reported in epidemic form in Nigeria, but everv vear sporadic cases are
reported from various stations in sufficient number to justify the
recommendation that Europeans coming to the country should be
immunised. The introduction of a water-carriage system of nightsoil
disposal in the townships as funds permit would remove one obvious
source of infection.

Pneumonia.—The pneumonias, especially broncho-pnenmonia,
continue to take a heavy toll of life, especially of infants. In Lagos
they were responsible for 15.69;, of deaths at all ages and 19.79, of
infant deaths. Helminthic infestations no doubt play a contributory

art. In some cases the organism shows extraordinary virulence and
he disease may prove rapidly fatal. Ocecasionally the presence of
jaundice lias caused a suspicion of yvellow fever.

Minor Epidemic Diseases.—Measles and mumps appear to have
been more prevalent than usual in the Southern Provinces, especially
in the Aba and Opobo areas.

(iif) Helminthic Diseases.
Helminthic disease of one sort or another is prevalent on a vast
scale throughout Nigeria, and until both public and personal hygiene
have advanced far beyond their present stage it is idle to expect any

serions abatement of these infestations. This can only be achieved
by a gradual process of education.

The Medical Officer of Health, Kano, confirmed the observation
of Archibald that an emulsion of the desert date (loeally called Adnwa)
is lethal for the local snails. He found, however, that it was quile
ineffective for Cyclops, which was able to live for four or five days in a
concentrated solution.

In Bauchi 600 seedlings were planted round the 150 borrow pits,
and in Bida 8,000 were planted along the banks of the river.

In a special investigation for schistosomiasis at Mbolle in the
Okrika area of the Owerri Province it was found that out of 300 persons
examined, including 150 school children, ova of 8. hamatobinvm were
Emuant in thirty per cent and_ clinical signs of schistosomiasis in

fty-two per cent.

Measures recommended were :—
(1) Establishment of a Native Administration dispensary.
(2) Appointment and training of a Sanitary Inspector.
(8) Provision of adequate public latrines and properly protected

wells.
(4) Reclamation or drainage of pools and marshy ground.

In Lagos the ova of S. hematobium were demonstrated in 173
out of 3,285 specimens of urine examined in the pathological laboratories,
and ova of Spmm were found in fourteen specimens of stools.
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I1.—GENERAL MEASURES OF SANITATIOQN.

(a) Sewage Disposal.—Except in Lagos not much advance has
been made during the year, bul existing standards have at any rate
been maintained. At the barracks of the R.W.A.F.F. at Enugu three
large trough water closets with adjacent septic tanks were constructed
to serve a camp population of about 1,000 persons. A water carri
system has also been installed at the European and African hospi
at Kaduna and in a few private houses at Kano.

In Lagos great progress has been made with the scheme for a
water-carriage system introduced by the Director of Public Works in
1932,  Sixteen public lavatories of the tank type are now in operation.
The total discharge from them is 150,000 gallons a day, or one-sixth of
the total amount of sewage which the Consulting Engineers estimated
would be derived from Lagos Island, including Ikoyi. This is disposed
of without recourse to sewers and pumping stations. A comparison
of cost as between the old pail system and the present one shows that
in addition to their decided sanitary advantages a considerable saving
has been effected by the water carriage tank lavatories. Seven non-
tank lavatories are in course of consiruction and it is expected that
they will be ready for use in April, 1935. Good progress has been made
with sewers and pumping staiions and it is anticipated that they will
be ready in time to deal with the new non-tank qa,vataries. and with
installations for the Prisons, King's College and Posts and Telegraphs
buildings, which are to be connected to the system. A number of
house connections have also been made. The tipping dump and
disintegrator heneath the new Carter Bridge continue to work
satisfactorily. The Director of Public Works estimates that the
ultimate total of sewage to be disposed of by the methods proposed will
be about 550,000 gallons a day. He states that the flow of water through
the Carter Bridge (under which the main outfall discharges) has been
estimated at 14,000 to 16,000 million gallons on each ebb tide and the
fresh water discharge at 1,200 million gallons; and that nothing has
so far been observed to controvert the view that dilution and dispersion
of the sewage flow will be effective.  Consideration is being given to
the possibility of extending the scheme to Ebute Metta West.

The Medical Officer of Health, Lagos, has used a hand-operated
auger for making ‘ bored hole’ latrines with holes of fourteen-inch
diameter. He finds that given a soil which is reasonably firm but not
too hard, and where the sub-soil water level is fifteen to twenty feet
below the surface, this fourteen-inch auger is very useful in the
construction of cheap, sanitary village latrines, private or publie.
A cylinder of basket work easily made by local labour from local
materials is used as a revetment and a concrete slab with suitable
aperture and cover and a simple superstructure complete the latrine.

(b) Seavenging and Refuse Disposal.—A number of incinerators
have been erected in rural districts with the aid of a grant from the
Colonial Development Fund, but in most places mud incinerators of
simple beehive design are employed and work quite satisfactorily.

Reclamation by the controlled tipping of refuse has been carried
out to some extent on the outskirts of Lagos and at Onitsha and other
places.  Where supervision is adequate it causes little nuisanece.

(e} Drainage —Progress has been slow. The township of Aba
has adopted a scheme for surface drainage, which will be carried out
sectionally as funds permit, Drainage improvements are also in
progress at Port Harcourt. The construction of new surface drainage
i Lagos and Ebute Metta is going on gradually buf steadily.

(d) Water Supplies—The Director of Publ  Jorks has kindly
furnished the following information about water supplies.
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Jos.—This scheme, estimated to cost £28 000, is for a supply of
150,000 gallons per day to the town of Jos with its estimated population
of 10,000. The supply will be taken from the Kogin Giri stream.

Port Harcourt.—A scheme involving the sinking of bored deep
tube wells is under consideration.

Reports for supplies to Zaria, Kumba, Ipern, Oyo and
R Oghomosho, have been prepared or are in course of preparation.

Lagos.—The average consumption during the past eight vears
was as follows :—

1927 .. 1,764,000 gallons.
1928 P g og85 000
1929 S e T
1930 078,600,
1931 e 2,205,000,
1932 | e D P T )
1933 e 131 -
1934 2,563,260

which gives a total increase during the eight years of 799.260 gallons
or practically 100,000 per vear.
The water delivered during the year maintained the high
standard of purity of previous years. Hydrated lime has taken the
lace of soda ash in the chemical treatment of the water with satis-
results, including a reduction in the cost of chemical treatment

(¢) Sanitary Inspections.—In the Southern Provinces the
Assistant Director of Health Service carried oul inspections in the Ovo,
Ijebu and Abeokuta Provinces, and the Senior Health Officer stationed
at Enugu visited all the other provinces with the exception of the
Cameroons Province. Routine sanitary inspections have been made
regularly in all townships.

In the Northern Provinces the Senior Health Officer at Kaduna
inspected all the more important places and as many of the smaller
ones as possible at least once in the vear. In the Mohammedan areas
of the North the women inspectors are doing work of inereasing
usefulness.

I1I.—ScrooL HYGIENE.

School medical inspection in Lagos was interrupted to some
extent by the absence on leave of the Lady Medical Officer-in-charge.
The school clinic was open daily for the treatment of minor ailments
and injuries, 2,680 new cases were registered with a total attendance
of 19,652. A special clinic was held for eye cases. Routine inspection
was carried on during the year and 931 children were examined.

Systematic medical inspection of school children in the Oyo and
Abeokuta Provinees was curtailed owing to the fact that the Medical
Officers of Health of these provinces were busily engaged for a
considerable part of the year in dealing with extensive epidemics of
smallpox.

A Medical Officer of Health has been conducting a survev of the
school children in the Calabar Province with special reference to diet
and deficiency disease. He examined 1,000 L*hilf.lh‘ﬂl‘l. mostly day pupils
living with parents or guardians. Of these he found that thirty-eight
(8.890) were suffering from definite symploms including impairment
of vision, while a further 119 (11.99%,) gave a receni history of sore
tongue and pruritus. The general clinical impression of these 1,000
children was that malnutrition to any marked extent was not common.

At Port Harcourt 320 children were medically inspecied during
the year. There was found to be a definite improvement in develop-
ment and bodily cleanliness as compared with a corresponding
examination in 1% .0
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. The Chairman of the Lagos Executive Development Board has
kindly furnished the following information about town planning and
. slum clearance.

L During the year a considerable advance has been made in the
E work of slum clearance in Lagos. Tnsanitary areas have heen divided
Into five sections, the total area of which amounts to 33.4 acres.
Precedence in dealing with these areas, some of which are even more
_insanitary than others, is necessarily determined by engineering
factors—notably with regard to levels for drainage. ' :

~ The slum clearance of the section known as scheme 7 has now
been completed. The whole area of seven and half acres has heen filled
1o efficient drainage levels; drains and roads have been constructed and
| the area has been replanned to provide plots for new buildings. The
new layout of this area provides 111 plots of which seventy-four have
already been either sold, leased, reserved for lease or exchanged. The
. development of this section is proceeding with remarkable rapidity.
: The slum clearance of section No. 6 at Isalegangan was approved
. by the Governor on the 6th December, 1933 —and immediate steps were
en to prepare a comprehensive scheme for dealing with the area.
his section consists of 9.3 acres of low lying land which is extensively
flooded in the rains, but the slum conditions are not quite so bad as
they were in the areas covered by schemes 2 and 7 because there is
- more open space.
: The average density of the population in this section according
to the 1931 Census was 211 to the acre or about 1,380 for the area
covered by the scheme, and at eight persons to the house in the area
as replanned there would be a reduction in population of about forty-
four per cent.
During the wyear, in =ection 7, 7,900 square vards of roads,
1,570 linear yards of concrete drains and two concrete culverts have
been constructed. In addition, there has been a considerable amount
of filling in places where the recently reclaimed land had setiled.

Despite the depression in trade the development of the Yaba
garden suburb has proceeded steadily; ninety-three houses have been
completed during the year and forty are in course of construction, while
122 buildi plans have been approved. Of the houses buill or

building during the yvear fourteen have been financed under the African
Staff Housing Scheme, and of the total of 384 houses built on the Yaba
Estate, approximately twenty-five per cent have been erected under
this scheme. A sign of the hard times is the tendeney to build in mud
and kE]zlstaer instead of conerete or brick even on the more valuable plots
on the main avenues, bul it must be admitted that some attractive
houses have been built in these materiale which at first sight are
indistinguishable from the more permanent houses. They will,
however, deteriorate more rapidly and may consequently detract in
time from the value of adjacent properties. More lodging houses also
are beginning to appear, some built as a speculation by absentee
landlords, and much vigilance has to be exercised by Building and
anitary Inspectors lest the very slum conditions which the Yabha
| Estate was designed to alleviate in Lagos should arise here also. The
opularity, however, of this suburb is assured and very cheap bus
[ ervices have solved the transport difficulty.  Altogether 698 plots have
|
|
|

been taken up and it is estimated that the population has increased
from about 2,200 {o 2,800 during the vear.

; The engineering works at Yaba comprise the construction of
3,050 linear vards of concrete drains and 700 linear yards of water
mains and the clearing and stumping of twenty-iwo acres of unleased
plots. The Board also shared with the Town Council the ecost of
reconstructing the old Yaba Road, since, thouch the road actually lies
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outside the estate, it serves a large number of houses on the estate.
The canal has been dredged when necessary and the usual scavenging
and conservancy services have been maintained.

VI.—Foop ix Reration To HEALTH axD DISEASE.

Food has been plentiful and cheap throughout the countrv. It
is to be regretted that in too many cases the markets in which it is sold
are primitive and insanitary. lgﬂ’nrls are being made to remedy this
and with the aid of grants from the Colonial Development Fund model
market stalls have been erected in a number of native administration
areas. In the Northern Provinces there are excellent township markets

at Jos and Kaduna and Zaria has embarked on a market improvement
scheme.

In the Southern Provinees there have heen improvements at Aba
and Okigwi.

In Lagos progress is slow and the sale of foodsinffs still goes on
in the streets under extremely unhygienic conditions. A number of
open spaces have been declared as markeis and as these become
established improvement schemes will be possible. The local market
women have a strong objection to anything in the nature of elaborate
market stalls. One of the difficulties in regulating street trading is the
enormous number of petty traders in proportion to the population.

Bakehouses generally throughout the country receive adequate
supervision and the worst types are gradually being eliminated.
Difficulty has, however, been experienced in attempting to secure the
medical examination of persons employed in bread-making, and this
is likely to continue until the licensing of individual bakers is instituted.

A modern abattoir, with cattle train siding and combined
lairages and cattle market in the vicinity, is nﬂﬂring completion at

Apapa and will replace the antiquated and most unsatisfactory
structures now in use.

Tuberculosis in cattle is by no means rare, especially in the
townships east of the Niger, and it would appear to be increasing. At
Calabar, out of 345 caitle slaughtered tuberculosis was reported to be
present in twenty-nine cases, of which five were generalised, and also
in some of the local pigs. In Lagos six cases in cattle were notified
during the year.

A meeting of the Southern Provinces Dietetics Committee was
held at Enugu early in the year, and as a result of this the Edueation
Department has collected data on the height, weight, age and physical
condition of pupils in a large number of schools in the é)ﬂuthem
Provinces, which will be analysed by the Medical Officer of Health in
charge of Dietetics Research. A copy of an approved dietary was
issued to the managers of all schools, and it was recommended that
pupils who supply their own food, as commonly happens, should be
grouped into messes and follow the scale laid down as closely as

possible. The question of school gardens and orchards was also
stressed. .

An examination of the school population of Katsina for
nuirition and Iphysique was carried out jointly by the Medical Officer
of Health in charge of Dietetics Research and the Medical Officer. It
was noted that the Pelidisi and A.C.H. indices corresponded closely
with personal judgments. The results indicated that approximately
fifty per cent of the pupils attending the schools at Katsina were below
normal in nutrition and physique. It was noted that there was some

improvement in the middle school in those who had been resident for
more than one vear.
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An examination of children of certain of the pagan tribes of the
Bauchi Plateau not attending school indicated that seventy to eighty
per cent were of normal nutrition and physique.

.. The difference between the results here and at Katsina was
attributed to diet and it was }minwxl out that the pagans are less
scrupulous as to their source of protein and take large quantities of

- green food and a good deal of beniseed, which contains a useful protein

and is a valuable source of mineral salis.

_ It was found during the year that the health of the inmates of
the Bovs' Industrial Home, Yaba, which is run by the Salvation Army
as a Government reformatory, was far from good. A considerable
number of the boys showed signs (in lips, tongue, eyes, and serotum)
indicative of some error or deficiency in diet. A properly balanced
diet was worked out by the Assistant Medical Officer of Health, Lagos,
who has made a special study of local foodstuffs, and since the adoption
of this all the signs suggesiive of food deficiency have disappeared.

B.—-MEASURES TAKEN TO SPREAD THE KNOWLEDGE OF
HYGIENE AND SANITATION.

The preparation of local cinema films on health subjects has
been actively continued and excellent films are now available to
illustirate anti-malarial work, plague and rat prevention and
destruetion, bug disinfestation, infant welfare, Lagos health week,
town development and re-planning, as well as the humane slaughtering
of animals for meat.

Every effort is made to impress on the health staff that their
work is mainly educational and should aim at development a sanitary
conscience amongst the general public.

Arrangements are being made to give short vacation courses in
sanitation of two or three weeks' duration to teachers from Mission
Schools in the Asaba area, and it is hoped that these will be extended
to teachers from other outlying districts. These courses are to be
conducted at the Umuahia training centre for Native Administration
Sanitary Inspectors.

A suecessful health week was held at Port Harcourt in March,
E:&d in December a very popular baby competition took place at Tjebu

e.

C.—TRAINING OF SANITARY PERSONNEL.

In the Southern Provinces, in addition to the school for Govern-
ment Sanitary Inspectors in Lagos, training centres for Native
Administration Sanitary Inspectors are now established at Thadan and
at Umuahia in the Owerri Province. Systematic instruction at Ihadan
was considerably interrupted by a serious epidemic of smallpox during
which the pupils were employved on vaccination duty, the experience
of which must have been of value to them. The erection of a workshop
was completed during the vear and is proving a very useful addition
both for instructional purposes and as a source of models for the
IMUSEUn.

Twenty-five students in all have been under instruction since
the centre started early in 1933, and it is anticipated that eight of
these will pass out in April, 1935. The Umuahia centre is established
at the Government College. The organisaiion and equipment are not
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In May the Lravellin% Lady Medical Officer, who has been
seconded to Government by the Church Missionary Society for work in
Owerri vamm,_ commenced work, using Ebu near Owerri as her
centre and travelling by car and lorry. At first all women and children
were treated; later it was necessary to confine the work to pregnant
women and to children only. The experiment proved an immense
success, and within six months 9,210 patients had been seen, much
useful ante-natal work had been carrvied out and nearly 3,000 injections
for yaws and syphilis had been given, g

In the Northern Provinces the maternity hospital built at Ilorin

a Colonial Development Fund Grant was opened in April.
Forty-seven labours were conducted and there were 728 infant welfare
attendances, which is a promising start in a Mohammedan and Pagan
area. Much attention has been paid by the Nursing Sister to mother-
eraft lectures and demonsirations which have proved very popular.

: The female section of the native administration hospital in Kano
city was extended by building a new ward for thirty-four beds,
bringing the accommodation to l?it"m.r-#n.w.fc- heds and twelve cots. Ante-
natal and maternity work is steadily increasing and is aided by house
visits paid by the Nursing Sister upon reports made by the female
sani labourers. At Katsina the female section of the hospital is
now fully used by the people but the Hausa women will not go there
for ante-natal advice or for delivery. Thev are however showing more
desire to bring their children to hospital, and it is hoped that by means
of house visiting by the Nursing Sister ante-natal and maternity work
will gradually ax}mnd. A new female ward for use for maternity
work has been built at the native administration hospital at Maiduguri
and an European Nursing Sister was posted to this hospital but
unfortunately she was invalided and no relief was available.

There can be no doubt that maternal mortality in child birth is
exceedingly high in Nigeria and is due to ignorance, widespread use of
native drugs and unskilful manipulation. From a station in the
Southern Provinces a Medical Officer (Dr. T. Simpson) writes as
follows :—

*“ Native Medicine.—In all branches of hospital work frequent
cases of native medicine poisoning are encountered and un-
fortunately is this especially so in the maternity branch. With
the exception of a few of the more civilised the taking of native
medicine by pregnant women is almost universal. Whatever may
be said for native medicine as commonly used in this province, it
most decidedly has no place in normal pregnancy and less so
during labour. Towards the end of pregnancy native medicine is
given in increasingly large doses and is responsible for the high
abortion, miscarriage and still-birth rate. The large quantities of
this medicine given during delayed labour, is a serious menace to
delivery and is only too frequently the cause of death of both
mother and child. The diagnosis of the unfortunate cases, when
brought to hospital, is only too apparent, the helpless picture of
these women arouses the greaiest sympathy. The syndrome of
avents is preciselv as follows, when a woman is about to begin
labour, the native medicine man is called upon, he administers
drugs the mild nx}lf:;oxic properties of which do help to bring on
labour pains. If things were left at this stage all might be well
but by giving more and more medicine the uterus becomes over
stimulated, fhe pains decrease in severity and finally pass off.
The uterus becomes tense and abdomen very tender. The pulse
becomes rapid, thready and weak. There is a slight rise in
temperature, This stage of events is reached about two days
after labour first set ir.  The condition already serious is rendered
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D.—DENTAL SERVICES REPORT.

Of the two Dental Surgeons one, Mr. C. N. Pearson, was on leave
from #1st March until 29th November, 1934. During the first three
months of the vear he was stationed in Lagos but was incapacitated
by ill health for part of the time and required an extension of leave to
render him fit to return. C. D. Cunningham was stationed at
Kaduna for the first three nmnths of the vear and visited Kano and
Jos during the period. He came to Lagos at the end of March and
remained there until Mr. Pearson relieved him at the end of November
when he returned to Kaduna.

2. The following figures indicate the amount and nature of the
dental work done during the year for European officials and for
African officiale and their wives and children :

Fillings, 801; dressings, 234; extractions, 523; scalings, 227,
root treatments, 56; repairs to dentures, 30; purtml dent.urﬂs 17; full
dentures, 10; attendance for treatment, 14[!4

E.—SURGICAL OPERATIONS. 1934.

Nature of Operation. Total, | Cored, Raolievad. Unreliaved, Died.
A. GENRRAL.
Amputations 220 196 10 i 14
Appendectomy ... M 47 1 o 6
Bubonocele (radical cure) ... 48 47 1 S i
Fractures, plating, ete. 165 155 b i 5
Herniotomy 1,908 | 1,854 16 2 36
Hﬂ}hﬂfﬂﬂ} ahacess [d ralnngc. ] 6 1 a
ete
Laparotomy a1 40 12 11 ag
PFerforated gastric ulcer H H] o ¥
{suture)
Perforated duodenal nleer 1 1 . S s
(suture)
Hemorrhoids ( radical core) .. &7 8O 2 s
Colotomy [i] 2 1 :
Exeision, benign !.umnuru and 451 447 2 1 1
cysts
Excision (malignant tumours) 109 Bi §!] 4 g
Excision glands ... aie 165 153 8 4 ]
Excision hreast ... 19 17 - i -
Enterectomy s hai 49 a7 7 ik 5
Bequestrotomy ... | 267 200 59 5
Osteotomy 61 49 12 L
Trephining 1 1 e i
Splenectomy 5 5 I
Cholecystomy ... 2 1 | 1
Curettage general 267 240 24 ' 2 1
Skin Grafting ... .| %68 | 219 T B 8
Thoracotomy 2 2 ¥ | I
Tonsillectomy 12 10 2 | R e
Thyroidectomy ... 25 20 1 | 1 B
Omentopexy fi 1 L] | el
Isehio rectal ﬂ-IJ'!-GE:EB 11 11 i
Other operations .. .| 980 | 847 85 12 46,
B. HrEes. |
Cataract 43 25 6 1
Eoucleation ) B 28 22 3 3 i
Iridectomy 12 T 4 1 ey
Other operations ... o 06 &7 ] ] 1
|
C. Ear. |
Magtoid Schwartze uparntion 11 10 1 :
Other operations ... 22 17 L ol _ 1 e
Carried forward : 5,543 4 067 352 | 64 160
|
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TasLe V.—RETurs oF Disgases anp Dearns (HDN-EURqu.H] FOR
b : THE YEAR 1934 —econtinued.
] i' IN-PATIENTS. | OUT-PATIENTS,
i P = 'i'u-r.u.. qFll.a:.:TE_ | i
EE'E% A i g s, T;::.I “E E_Ef Male, | Female, | Deatha.
mE= —————|Thaths,| treated. IEN.J-
IE.E = Male. | Fomale, !ﬁ ==
= ‘ gL - |
086 IE,‘?ﬂ?i 3,600 1,078 | 17420 006 Elﬂﬂ,ﬁﬁi‘ll 5871 i
Tections of the Circulatory ' i
l |
. gl 1281 48] .. | a1s2| 12| 630 198
am awa 1 iﬂ Oy | " "I I.T . ! 1' "
s 5% 13 2 | 1 | 15 | 7
tha erphnl.le ' -
IR | T | g | g | T e AT
Lymphadenitis, Bubo (nou- l il
~_ specific) . o e,d 31 | 603 &0 Bi 714 30| 2788 Ti3
Hasmo M un mmin
canse ... = Rig 1 7 11 16 15
7 all'auunnnortha Uirculamry
Bystem .. Sl . 3 o [ 15 | G
Affections of the Respiratory
System,
. Diseases of the Nusal Passages— 5 e i 1 28 17
1 k ?M aaa wa en e i 1 " | 5 1 1'3 T
Poliypu 1 1 Bl = | 11 15 13
~ Rhinitis ... e e 11 fi A 17 - 170 06
Coryza ... Y P : e 26 L | I 28 2085 1,376
~ Affections of the Larynz— {
g : 5
j ”]-'.nﬂngltiu g 36 81 3] R 107 185
rh"ll (Al Ilitin"-' '! !
(a) Acute e | S 41 | 800 | 184 | 46| 1025 27 | 4,028 6,380 2
L {b ﬂhmnjn L] R o 3 lﬁ'}l ?51 22 238- 12 91159 4IT1T CLL]
Broneho-Pneumonia 7| 386 | 122| 175 315 13| 174, 88 7
fnwmnnn— !
et | 44| voo| 186) 22| 1010 .z 284] 6O 2
: ; UWM e CC waw 4 51 E‘ lﬂ ﬁ"l 3 3! d‘ s
-Plaw_'l-;, KEmpyema 3 184 24 19 211 4 445 108
Congestion of the Lungs ... | T T o PR Ll 16 2
Gangrene of the Lungs ... ... | .. 2 . 2 | 1 o
Asthma i 2 (1] 17 3 b 6 131 Tl
Pulmonary nmphnama i B R T[S 1 o 8| 2
. Other al!antimm of the Lungp— l
Pulmonary Spirochatosis ... 9 9| 28 3
V1--Digenses of the Digestive
Sysatem.
. A.—Digeases of Teeth or Gums—
Caries, Pyorrhoea, &e. ... 3 43 14 31 60 1| 5017 2,123
- B.—Other aflections of the !
- Mouth— |
Stomatitis an 2 GR a5 11 105 20 1,13 1,240 1
- Glossitis, &e. ... 1 13 1 1 15 603 | 238 i
,l!acti-iuns of the Flmr:n: or
- Tonsillitis 2 82 27 2 111 2| 1.2% ﬂE'!!
Fharyngitis 20 T 1 27 708 | 287 :
. Carried forward se =ee | 1,187 |16,420| 4537 (1,676 | 22,004 | 1,042 197,54%{112.011 08
!
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THE YEAR 1934—continued.

TABLE V.—RETURN OF DisEAsEs AND DeaTHs (NoN-EUROPEAN)

IN-PATIENTS. OUT-PATIENTS.
Di B v ToTAL. |I .‘IE:E'E |
U EE‘Eg  Adwissions. | m E E‘Eﬁ Male. |  Femnle. |Deaths.
¥ Emao— —-—iﬂmthu._ treated. | EZ Z—
- g g™ | Maln, | Femala. ===
| | | -4
 Brought forward ... e | 2108 530,19'? 10,111 (2,378 | 42411 | 1911 357,047 177,667 | 120
i i I
XIL.—Malformations. | _ |
= 1 | | |
: Hmm_ g| 3 3 ' 8| 8|
i ' Hy us .. i ; e e 5
'Hr [T L] EER] mew 9 e 1 | n e ﬁl "
: “ [ll. m- waa o et 21 5 I ﬂ Eﬁ 2 | 31 ﬂ
Other Malformations ... ... 17 i | 13 23 4 m| 35
[
 XIL—Diseases of Infancy 1 |
-"'Ef Congenital Debility 4| 45| 41,85 a0 15| case| e L
. Premature Birth B B el s 2] |2l oas]
ir Oj,horaﬂeatinnn of l.l]hncjl' A 2 71 LR | G i] 159 8 663 | D36 4
63. Infant nveglect (infants of l:hraa |
months or over) ... o ] ] 6, 6 26 4 24 2
I 1
XIIL.—Affections of Old Age. | ‘ E
B Benility ... .. 1| "1z 7| s 20 1 l 40 0| 3
| Senile Dementia’ i g b 6 14 12| 1k
e |
|
XIV.— Affections produced by . ! |
External Causes, | . | |
5. Suicide by Poisoning ... ... e | o | S g, o]
166. Corrosive Poisoning (Iutentional) 2 e i 3 Ty
167. Suicide by Gas Poisoning ... ... o o o [ emme i B - O
68, Suicide by Hanging or Btmngulm ; - |
. ﬂn wad wm Py amw - ama . s | L
B0, Suicide by Drowning ... ) ‘ | e |
70. Suicide by Firearms v : <
1. Suicide hj cutting or atabhlng In- | |
. stromenta’... ... 2 | 2 2 | (Il
2, Suicide by jumping from a haight | B ’ P |
73. Suicide by erushing i : |
. Other Suicides e ! 3
Food Poisoning sl . 1 3 TR 1 1 LR - TR
4 umtullﬂ? IH lf;] maw L 1] waw iEE LR aas e LB L] " E
176, tacks o nnuasn mals ... : e [ S .
k. &Bitap?. 1| o3| 18 8 o 127 83 ..
t Bite ... fad i . " 10 1 A 12 342 86 -
Ti. Other accidental Poisonings 1 19 5 6 B i1 | T
78. Burns (by Fire) ... B 151 T4 28 233 16 | 1,433 677 1
En-t.har than by F‘lre} fi 41 24 [i] 7l a 481 207 o
Euﬂmﬂﬂn (aceidental) ... 2 L o 2 :
81. Poisoning by Gus (accidental) . i 1 1
L ?mening [:;,}ccidellir'iml} 0 2 8| 4
B3, Wounds ( rearms, War
~ excepted) 1 3| 129 6| 321 138 5 57 1
. Wounds (b mlt-t.mg or Btabhmg =
r I.'nnt.rum-a:.n s} s 67 | 805 131 a8 1,003 42 | 7700 1487 | ..
85. Wounds (by Fall) ... 6| 208 52| 16 356 7| 4768 800 | ..
. Wounds (in Mmasmﬂuarrlea} 1 46 1 47 wee | 2500 171 =
87. Wounds (by Machinery) . 2 as 3 1t 43 204 a5
Carried forward - e | 2212 132027 10612 12,632 | 44851 | 2018 [3?&,303”321332 128
i |













APPENDIX A.

Report of the Laboratory Service.
PATHOLOGICAL UNIT.

~__ The following subjects received attention during the year:—
Sickle-cell an@mia—malignant tumours among natives of Nigeria—
Schick tests in Africans—Hodgkin's disease in Africans.

4 Sporadic cases of sickle-cell anwmia continued to occur, the

condition frequently remaining unsuspected until brought to light at
autopsy when death has oecurred from a terminal complication, usually
some form of pneumonia.

A sickle-cell survey among Nigerian natives would be interesting
in order to gain some idea of the percentage of natives with the * sickle-
cell trait * even though they may noi necessarily display any symptoms
of the condition. The investigation of malignant disease among
natives was continued, 500 tumours being examined in all. It would
:ﬁ:{war that carcinoma and sarcoma are of relatively equal frequency,

t malignant tumours of the skin are common and that the distribu-
tion and ineidence of tumours show some striking variations from
that found among Europeans. With the asszistance of the Medical
Officer of Health, Lagos, a series of 1,750 Schick fests have been carried
out in natives. The reactions were surprisingly easy to read and it was
found that approximately thirty per cent of those examined during the
first year l:dP }l)ife were Schick positive. For ages up to ten vears
approximately twenty per cent are susceptible and from that onward

most complete immunity seems fo prevail. Since clinical diphtheria
is almost unknown in Nigeria it seems reasonable to assume that
natural immunisation by subclinical infection is responsible for the high
rate of immunes. Material from cases of Hodgkin’s disease has been
investigated as opportunity arose and the Gordon biological test has
been found to be of value in the diagnosis of donbtful cases.

2. The following is a summary of the work performed in the
Laboratory at Lagos :—

Rabies.—During the year ninety-four brains were received,
aighty-tour dogs, nine cats and one human.

Of these forty-one were positive (thirty-nine dogs and two cats).

It is interesting to note that one dog’s brain was negative on
histological examination but proved positive on animal inoculation.

The positive brains came from the following districts :—

Aba, 1: Abakaliki, 2; Abeokuta, 4; Bamenda, 4 (1 cat); Calabar,
1; Ikot-Ekpene, 1; Lagos, 26 (1 cat); Mamfe, 1; Obubra, 1.

Tumours.—0One hundred and eighteen specimens of tumour
tissue were examined during the year. Forty of these were benign and
seventy-eight malignant.

Of the malignant tumours fifty-two were carcinomata and
twenty-six sarcomata.
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APPENDIX B.

Report of the Tsetse Investigation.

By H. M. O. LESTER, B.sc., M.R.C.8.,
Deputy Director, Tsetse Investigation.

i The pressing need for expansion of the sleeping sickness service
has necessitated a reorganisation of the Tsetse investigation. The
‘chief changes have been the move of the headquarters office from
Gadau to Kaduna, the abolition of the posts of Senior Sleeping Sickness
Officer and of Assistant Veterinary Pathologist, the curtailment of
_cattle research and the closing down of the power plant at Gadau.
The diminution of the research side of the investigation’s activities will
make more funds available for sleeping sickness work in the field and
for the equipment of sleeping sickness dispensaries.

The sleeping sickness service is now concerned with nearly
every province in the North and lately has had to work in the Eastern
Provinces and in the Camercons. The closest co-operation between
the Tsetse Investigation staff and the Administrative service is
essential in that all preventative measures entail the administrative
control of the population. Although, owing to the nature of the
surrounding country, Gadau is an excellent site for a research siation,
its inaccessibility has made co-ordination of the various field activities
and co-operation with the administration inecreasingly difficult.  For
thiz reason the headquarters office was moved to Kaduna in Oectober.
The change is making the direction of the sleeping sickness side of the
work very much easier,

The Senior Sleeping Sickness Officer, Dr. J. C. Paisley. was
invalided in May and has since retired from the West African Medical
Staff. Althﬂug‘l his services will be greatly missed his post is not to
be filled. TInstead a Sleeping Sickness Officer is to be appointed. He
will be stationed at Gadau to run the sleeping sickness clinic and to
inspect the {iis]iensaries which have been established in the neighbour-
hood and will have few administrative duties except during the leave
of the Deputy Director. The Assistant Veterinary Pathologist,
Mr. R. S. Mgmga!l reverted to the Veterinary Department in November.
The need for saving money by closing down the power plant and
cutting down the amount of animal research done at Gadau meant that
his activities there would have been verv restricted. The Assistant
Veterinary Pathologist has done most useful work and it is hoped that
as soon as the need for economy iz less urgent this appointment will
be filled again.

The European staff of the Investigation is to consist of the
Deputy Director at Kaduna, the Sleeping Sickness Officer, the Entomo-
logist and the Technical Assistant at Gadau and six Sleeping Sickness

- Medical Officers in the field, The six Medical Officers are attached
temporarily for this work and usually do not remain with the
Investigation longer than one tour of service. Although the Technieal
Assistant is the only European Officer whose duties are concerned solely
with research a large part of the programme is still being carried out.
This is being done by the African staff under the immediate supervision
of the Technical Assistant as directed from Kaduna. The Entomolo-
gical research is being carried on as before. Tt is noteworthy that
the expenditure on research only amounts now to about six per cent

of the total, the remainder being spent on sleeping sickness work.
' (69)
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During the yvear two scientific papers have been published.

(1) ** The Effect of High Maximum Telﬁp&ratura u the
Longevity of Glossina Submorsitans Newst., and Glossina
Tachinoides, Westw.”” by Dr. T. A. M. Nash.

(2) ** Some Experience with Potassium Antimonyl Tartrate in
the Treatment of Bovine Trypanosomiasis in Nigeria " by
R. 8. Marshall, H. M. O. Lester and A. G. F. Jones.

RESEARCH WORK.

(1) Tae Testineg oF New CeHEMicAL COMPOUNDS.

We are indebted to Messrs. Bayer Meister Lucius for trial
quantities of a further series of new chemical compounds. The
irypanocidal properties of these are under test. The experiments
started in 1933 with Surfen C and with Sdt. 386B have been continued
and have yielded interesting results. In addition work has been done
with preparations 6210 and 6558 which are of a character similar to
Surfen C and like that compound contain no metal, and with
preparations 5547, 6690 and 7217 which are arsenic and antimon
compounds.  Some work too has been done with a new compoun
5. 107 sent to us by Professor Warrington Yorke. 5. 107 is a complex
aromatic arsenical compound prepared by Professor Morgan under the
auspices of the Chemotherapy Committee of the Medieal Research
Council. The drug has been tried on neuro-syphilities in England and
was sent out to Nigeria for trial as a remedy against sleeping sickness.

Surfen C.—Although this drug is unlikely to be of much value
in the treatment of man owing to its destructive action on the sleeping
sickness kidney the testing of its trypanocidal action in small lahorato
animals. sheep and cattle has been continued. In mice Surfen C is
effective against T. brucei and against strains isolated from man.
For example with one strain of T'. brucei a dose of .1 gramme
kilogram was suflicient to cure eight out of twelve infected mice the
remainder relapsing in two to three weeks. A similar dose cured
nearly 1009, of mice infected with local T. congolense strains. With
sheep infected with strains of T. vivar and T. congolense a dose of
10 mg. per kilogram which is that recommended by the makers proved
to be more effective than a standard dose of tartar emetic. However
even three doses of Surfen C given at weekly intervals did not prevent
relapse.

('attle Eaperiment.—Twelve clean cattle were infected with a
virnlent double infection of T'. #ivar and T'. congolense by feeding ahout
150 wild 7. submorsitans on them. Five animals were kept as controls
the remainder were ireated with a single dose of Surfen C, 10 mg.
Kilogram bodyweight. Six were given the drug by the intramuscular
route; the remaining animal was given its dose by intravenous injeetion
and died almost immediately. Ount of the six animals treated the
single intramusenlar injection one relapsed a week afterwards and
died two davs later. The other five animals were alive and in
reasonably good condition four months later when an outbreak of
rinderpest complicated the experiment. All of them relapsed about
five weeks after treatment. ceasional seanty irvpanosomes showed
up in the blood, but this chronic infection did not seem io interfere
with the general health of the animals. The five untreated controls all
all died in short time, four of them within two fo five weeks of the
time the infected tsetse were allowed to feed on them.
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, - The results of single intramuscular injections of Surfen C seemed
- to be s0 good that it was decided fo supplement these observations by
~experiments to compare the action of one dose of Surfen C with that
‘of a course of three injections given at weekly intervals and with a
~course of three weekly injections of tartar emetic on groups of caitle
infected with pure T'. vivax, T. congolense and a mixed infection of
vivax and T. congolense.  Some thirty animals were allocated to
-e:uc:?anmant. f these six were given three weekly doses of
rfen C, 10 mg. per kilogram bodyweight, twelve were given single
es of the drug, six were given the routine course of tartar emetic,
¥ three doses of .06-.08 of a 49, solution per kilogram hodvweight,
~ and six were left untreated as controls. : =iy
I __ The outbreak of rinderpest complicated the experiments as
- within a period of twenty days thirty-one out of the ninety animals
~used contracted this disease and died. The remaining animals either
‘had rinderpest before or had been rendered immune by double
~ inoculation and so were unaffected. The loss of a third of the catile
made some of the groups rather small. When the three experiments
- are combined into one table the following results are obtained. It will
be und that all the rinderpest animals have been excluded from
e table which shows the numbers alive at different periods.

Naw, given 3 | No.glvan ] | No. given i

' nl | By .
! dose Surfen C. | dose ﬂl‘l‘un . | ‘It:f‘:j.l:?ﬂl"’ Kestkrolk
At treatment .. b ) 23 11 16
- ﬂl"amﬂﬂ.ﬂli == e I n H 22 7' 5
:Hj.ar 6 months i | g 13 . G i

e
From the point of view of a definite cure the results were not
od as the majority of animals relapsed within a few weeks. Only
- 18.29 of animals treated with three doses of Surfen C were cured,
- d.e., failed to relapse within six months while cures with one dose of
Surfen C and three doses of tartar emetic were 3.09 and 3-69
EEP_BMWGIF These findings differ from those of Hornby who, working
in Tanganyika in 1933 reporied that the majority of 7. congolense
caltle he treated with one r}t:-s.e of Surfen C did not relapse. Probalily
~ differences in the character of the Fast and West African strains
aecount for this. In spite of the fact that irvpanosomes returned to
~ the blood stream within a few weeks treatment with three doses of
- Burfen C seemed effective in that 1002, of the animals were alive after
.8ix months whereas only 6.29 of the controls survived the same period.
- Up to the present a three dose course of Surfen C has given better
results against local trypanosome strains than any we have had with
tartar emetic.

A single dose of Surfen C appears to be effective up to three or
 four months. In both the 7. congolense and the mixed infection
experiments the animals went down hill later and after six to seven
‘months about half of them were dead. The later results against the
particular strain of 7. vivaz used were rather better than this. Tt
~appears then that whereas the effects of a single dose of Surfen C are
‘comparable with those of a three-dose course of a tartar emefic a three-
~dose course of Surfen C is a good deal more effective.

Preparation Sdt. 3868.—In mice infected with T. brucei Sdt.

3868, which is an organic compound :::onl;mmng both arsenic antimony
~ in combination had much the same action as Surfen C. It was fairly
-effective against strains isolated from man though less so than Surfen C.
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Against T. congolense in mice the trypanocidal action was not good.
A dose of .05 grammes per kilogram sufficed to clear the blood of trypa-
nosomes within twenty-four hours but eighty per cent relapsed within
a week. The drug appears to have little action on T. vivaz in sheep,
a dose of 10 mg. per kilogram only causing a temporary disappearance
of trypanosomes from the blood. In view of these findings we do not
think that Sdt. 386B is a likely remedy against Nigerian strains of
T. vivaxr and T'. congolense.

Some preliminary tests have been carried out in man. The
initial dose was .1 gram, and this was followed by .15 grams, 2 ﬁrama.
25 grams, and .3 grams doses al weekly intervals, the total dos
being 1.75 grams.  With four late cases the results were not ;
The patients continued to go down hill and so treatment was stopped
and the patients given a course of tryparsamide. Earlier cases reacted
better. In a series of eleven patients, blood and gland juice exam-
ination were made after every third injection and lumber punctures.
were done before and at the end of the course of treatment. e results
were as follows :

Cases 1 and 2 diagnosed by finding trypanosomes in thick blood
films. Trypanosomes finally disappeared from the blood after the
third injection—patients improved very rapidly clinically and seemed
quite well at the end of treatment. The cerebrospinal fluid was normal
both before and after treatment.

Cases 3 and 4 were similar {o the above except for the fact that
trypanosomes did not disappear from the blood until after the sixth
injection. :

('ase 5.—Both blood and gland juice were negative after the
third injection. Clinically the patient improved very 1-afidlg. At the
start of treatment the cell count in the C.8.F. was 188 it had fallen to
six at the end of treatment.

('ase 6.—The gland juice was negative after the third injection.
However the patient failed to respond clinically. At the start the
C.8.F. cell count was 162 and at the finish it was still 105.

Case 7.—Both gland juice and blood did not become negative
until after the sixth injection. The patient showed slight improvement
clinically. The C.S.F. cell count was 295 at the start and 197 at the
end.

Cases 8 and 9.—Both blood and gland juices were negative
after the third injection. Both patientz improved fairly quickly
clinically. Their C.8.F. cell counts fell from 24-15 and from 45-17
respectively. L o0

Case 10.—The gland juice was positive after the third injection
but negative after the sixth. = The patient showed good clinical improve-
ment and the C.8.F. cell count fell from 102-27.

(‘ase 17.—The gland juice was positive after the sixth injection
but negative at the end of treatment. The patient showed some
clinical improvement but was still far from well.  The C.S.F. cell count.
fell from 394-143.

Taken as a whole these cases indicated that although Sdt. 3868
was active against Nigerian Sleeping Sickness it was not as effective
as a course of Bayer 205 would have been. Further experiments are
to be carried out. At the suggestion of the German firm larger doses
are to be tried and also the effect of a combined treatment with this
drug and Bayer 205. :

Preparation 6210.—In mice it had much the same trypanocidal
action on T. brueei, strains isolated from man and 7. congolense as
had Surfen C. In 7. vivar and T. congolense infection of sheep a.




single dose of 10 mg. per kilogram sufficed to clear all trypanosomes

from the blood in one to two days but they re-appeared in one to four
- weeks. The drug was possibly a little more effective against the
 T'. vivax strain used than against the T. congolense.

Preparation 6858 —In mice this compound had an action on
T'. brucei similar to those of Surfen C and Preparation 6210. It was
~ less trypanocidal than they were fo strains isolaied from man and fo

T congolense. In the case of T. vivaa in sheep it appeared little less
active than Surfen C.

ation 6600.—In mice the drug had a good effect on

- T. brucei strains and on sirains isolated from man its action being

very similar to that of Surfen C. Against laboratory strains of

T. congolense in mice it was not so active as Surfen C and it had only

~ a transitory action on T'. vivaz in sheep.

4 aration 7217.—In mice preparation 7217 had only a slight
trypanocidal action on T'. brucei, T. congolense and strains isolated
from man. Messrs. Bayer Meister Lucius inform us that they have

- found it to be particularly effective against 7. brucei strains resistant
to salvarsan. Its trypanocidal action on strains showing abnormal

- resistant to tryparsamide is under test. If the results are good it is
) ible that this preparation might be useful for the treatment of

~ human eases resistant to tryparsamide.

b Preparation 5547.—This substance has to be given as a suspension

~ in oil by intramuseular injection. Extensive tests with it have not

".-g;m made yet.

It was active against T. brucei in guinea-pigs but in doses of

iﬂ mg. per kilogram it had no action at all on a strain of T'. vivax in
- sheep.

.~ Compound 8. 107 (British Research Council).—In some
preliminary tests patients were given an initial dose of 1 gramme and
~ subsequent doses of 2 grammes at five to seven-day intervals, the total
~ dosage being 25-30 grammes. The gland juice and blood were
‘examined after every third injection. C.5.F. cell counts were done at
. the start and at the finish of treatment. The stimulant action of a
long course of treatment with this drug, an arsenical compound, was
very pronounced and led to the same difficully commonly met with in
experimental work with tryparsamide. Patients felt so much better
~ that they became tired of the prolonged treatment and absconded before
~ thev h:.g completed their course of injections. Eight cases have been
treated with S.107 but five of these nilrscmulm'l hefore the final exam-
_ination of the C.5.F. could be done. In every case, patients showed
very rapid clinical improvement and thought themselves completely
- cured after tha{r had had five or six injections. In one case trypano-
_somes could still be detected in the blood after the ninth injection but
disappeared later. In two other cases trypanosomes persisted affer
the sixth but had disappeared by the ninth injection. In two of the
cases that completed the full course of treatment the C.S.F. cell counts
fell from 332-1 and from 238-39 respectively in the third there was
inereased cell count at the time of the final examination. Taken as a
whole results were distinetly promising. No late cases were included
in the series but it is noteworthy that one very advanced case that had
failed to react to full courses of trvparsamide, of Baver 205 and of
Antrypol, for some reason or another improved markedly on being
iven a course of this new drug. At the suggestion of Professor
arrington Yorke who informs us that S.107 is less foxie than
tryparsamide these observations are being extended; patients are heing
given initial doses of 1.5 grams. and subsequent doses of 3 grammes.
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(2) Tre ErFect oF ExprozinGg *° PREMUNISED '’ ANimaLs 10 FREsH
INFECTIONS.

The writer's experience is that the infection rate in wild
. submorsitans is so high that local Fulani catile are incapable of
withsianding constant attack by this species of tseise. If an animal
has recovered either naturally or through ftreatment it may have
increased resistance fo the strain with which it infected previously
but there seems little likelihood of it being resistant to massive infection
with large numbers of different strains . submorsitens in Nigeria
being a game tsetse is almost always heavily infected, rates of thirty to
sixty per cent being common. An animal bitten by a hundred or so
wild & submorsitans is likely to be infected with several mixed
strains of both T. vivar and T. conqolense. With clean cattle the
resultant infection is usually a virulent one, the disease taking a rapid
course and the majority of animals dying within six weeks.

In order to investigate the effect of exposing premunised cattle
to the attack of wild 7. submorsitans it was decided to utilise the
the survivors from the various mixed infection treatment experiments
and keep them for two weeks in an area known to be heavily infested
with this tsetse. Some nine animals were available. Six of them had
heen exposed to infection with 7. vivaxr and T. congolense in the dry
season of 1931-32. Five of these had been treated with tartar emetic
and the sixth was the one untreated control which had survived. The
other beasts had all been given a double infection during the dry season
1932-33 and had been treated with tartar emetic. uring the wet
season of 1934 scanty trypanosomes had occasionally been seen in the
blood of the majority of the animals. In five examinations made
during the month before the start of the experiment eight of the animals
were negative scanty trypanosomes being seem once in the blood of
one animal.  Five of them were in very good condition four were
rather thin. The weights varied from 201-413 kilograms. .

Every day for a fortnight these cattle were allowed to graze in a
G. submorsitans area situated about five miles from the station.
Within a month after their first exposure Lo {setse three out of the nine
animals had died. All the survivors had lost condition their average
loss in weight for the month being 28-7 kilos. Trypanosomes showed
up scantily in the blood from fime to time, but at no time were they
numerous. In the following month three more animals died while the
three survivors had suffered a still further loss of condition the aver
loss of weight for the month being 39.0 kilograms. Up to the time of
writing two months after the first exposure to G. morsitans six out of
nine '* premunised ** cattle have died. It is noteworthy that the three
survivors were those which were in the best condition and were the
heaviest of the series, all three having weights in the neighbourhood
of 400 kilos at the start. The way all the cattle went down hill
without trypanosomes ever becoming at all numerous in the blood was
inferesting. Evidently their state of premunition was sufficient io
modify the infection though not to prevent the mortality.

As a comparative experiment animals which had previously heen
infected with 7. vivex were given a dose of pure T. vivaxz by direct
passage. In all thirty-three cattle were used. Of these sixteen had
contraclied T'. vivaxr at the end of the wet season in 1932 and had been
treated with tartar emetic. Seven were the survivors of a control
group which had been infected at the same time but had been left
unireated. The remaining ten were clean animals purchased to serve
as controls. During the month prior to examination blood films were
examined daily. In nine out of the tweniy-three old T. vivaz animals
scanty irypanosomes were occasionally seen: the remaining fourteen
were invariably negative,
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No trypanosomes could be detected in anyv of the clean cattle in
the control group. All animals were given a dose of blood coniaining
about a million 7. wivax. Whereas all the elean control animals
showed up within eleven days, the infection being of the usual tvpe
with trypanosomes frequently very numerous in the blood, there is as
yet no evidence that this inoculation produced anv effect whatsoever
on the premunised animals. Up to the time of writing, a month after
inoculation, only five out of the twenty-three animals have shown
scanty infections in the blood. Four of these were animals in which
trypanosomes were detecied the preceding month, the other. which
showed up a scanty infection on one day only, being one which had
been negative before. All the cattle are being kept under observation.
It is too early yet to draw any definite conclusions but later it should
be possible to determine what effect if anv, the injection of a dose of
T. vivax has had on cattle which had been infected with this trypano-
some two years previously.

(3) ResisTanceE To TRYPARSAMIDE.

In the 1931 report mention was made of the fact that, although
an attempt to make a strain isolated from man resistant to tryvpar-

samide by subjecting it to numerous doses of the drug in guinea-pigs

had been successful on one occasion, it was not possible to discover
whether this acquired resistance was kept during cyelical transmission
as the strain seemed to have lost completely its transmissibility.  For
the last three years various strains, originally sensitive {o tryparsamide
have been maintained in guinea-pigs which %mve been given increasing
doses of this drug. Literally many hundreds of injections have been
given and yet the strains are not vet completely insensitive to a dose
of 4 grams of tryparsamide per kilogram bodyweight. Quite ofien,

anosomes in an individual animal appear to be resistant to this
dose but on passing on the sirain by direct transmission to other
'ﬂiﬂﬂﬂ-pligs the resistance invariably seems to be diminished. Duke

recorded similar observations. He righily points out that because
the subjection of a strain to a few doses of a drug in mice, animals
which have little natural resistance to trypanosomiasis, enhances its
drutg resistance, it does not follow that similar exﬁmum of the strain
to the drug in a species of animals which has a high natural resistance
to trypanosomiasis would produce similar results. The fact that it is
80 difficult to induce an artificial drug resistance in strains maintained
in guinea-pigs shows that the natural resistance of the host must be
an important factor in the production of this artificial resistance.
There 1s as yet no experimentalp roof that repeated ineffective treatment
of a human case of sleeping sickness with tryparsamide can make the
strain resistant to that drug. We Enow that resistant strains are
comparatively common; but as such strains have been isolated from
untreated cases in distriets where there is no history of sleeping
sickness work ever having has been done previously it is certain that
in many cases this resistance to drugs must be a natural characteristic
of the strain.

The question as to whether ineffective treatment in man can
make trypanosomes increasingly drug resistant is an important one.
An investigation into this point has been started.  TExperience has

shown that quite commonly trypanosomes can be detected in the blood

even though patients have had several injections of tryparsamide.
In seme cases trypanosomes are present up to the seventh or eighth
injection and occasionally they can still be demonstrated after a
complete course of fifteen injections. An attempt is being made io
compare the characteristics of a strain, isolated from a patient before
treatment, with those of the same strain isolated after the patient has
had a number of injections of tryparsamide. In a series of cases hlood
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i being injected into clean monkeys before treatment and after the
third, sixth, ninth and twelfth injections. If any of the later monkeys
show up the strains will be passed into guinea-pigs and their reaction
to tryparsamide investigated in these animals. So far we have not
succeeded in isolating a strain when once patients have started
treatment.

(4) Tre ErrecT oF CycLICAL TRANSMISSION.

For a considerable time a 7. brucei strain isolated from wild fly
and a strain isolated from man have been maintained in guinea-
by constant cyclical transmission through &. tachineides and (.
morsitans. It was noticeably easier to pass the strain isolated from
man cvelically through @, tachineides than through . submorsitans.
Several times the passage through G. submorsitans failed. Admit.ted.l?
on one or two oceasions the numbers of clean fly available were
At such times the strain had to be recovered from control animals
kept going by direct transmission and fresh series of eyelical trans-
missions started. Eventually it was possible to compare the human
strain  which had undergone tweniy-five consecutive eyelical
transmissions through . tachinoides, with the same strain which had
had seven consecutive iransmissions through G. submorsitans No
significant differences were observed and so we have no proof that the
species of fly plays anyv part in determining the characteristics of a
trypanosome. .

The fact that the human strain seemed much more easily trans-
missible by (. tachinoides than by . submorsitans is interesting. In
dissections made in the field infections in & palpalis are uﬂually%ound
to be very scanty whereas they are very much more numerous in
. fachinoides an infection rate of twenty per cent being common in
the latter species at certain time of the year. Similarly under
lahoratory conditions it seems easier to transmit strains isolated from
man through &. tachinoides than through . palpalis. This appears
to be an important point and possibly accounts for the divergent views
of workers in East and West Africa on the question of non-transmissible
strains.

If as it appears, cyclical fransmission is easier in one species
than in the other then possibly some of the strains which have a low
transmissibility by . tachinoides would be non-transmissible by
. paipalis, similarly the East African strains, non-transmissible by
6. palpalis might be transmissible by the other species.

(5) Extomorocicar. WoRrx.

Dr. T. A, M. Nash, the Entomoloegist, was on leave during the
later half of the year.

His report on the entomological work carried out at Gadau
follows :

Owing to prolonged absence from Gadau it has been impossible
to work out results from more than a fraction of the data that have been
accumulated.  Although tentative conclusions have been reached it
18 too early to say that they have been proved conclusively.

For nearly two years frequent censuses of the tsetse population
have been taken along a track of three and half miles long, which passes
through different types of tsetse bush. From these figures the following
suggestive resulis have been obtained :—

At the beginning of the rains the population of &. submorsitans
starts to inerease and reaches its maximum by the end of the wet season.
sSoon after the dry season begins, the population starts to decrease and
from December to April it is at its lowest; numbers do not start to rise

again until the rains break. In the main the above also holds good for
(r. tachinoides. :
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It is noteworthy that these seasonal fluctuations in the size of
the fly population of ¢. submorsitans agree closely with the fluctuations
observed by the Entomologist in East Africa, showing that a tsetse
community does obey laws and that probably in all parts of Airica the
'.-:gi{tﬁpulaﬁﬂn is rhythmically rising and falling, following the cycle
~of the seasons.

_ These findings furnish a further argument for making anti-tsetse
‘clearings early in the dry season, for besides producing more lasting
«damage to the vegetation, one is also striking at the isetse just when
the fly community is entering upon an unfavourable season in which
- the population will be decreasing naturally.

- When the fly are caught for the census they are also examined
glﬂl regard to their state of hunger and sex, and from a data or hunger
it appears that among G. tachinoides the perceniage containing blood
- 18 much higher that among . submorsitans, this is probably due to

he fact that G. tachinoides has a less specialised diet, feeding both on
mammals and reptiles, whereas . submorsitans is mainly dependent
~on the blood of wild game and consequently is not so well fed.

Both species are most hungry in the rains, when the grass is
long and food hard to locate, and again in the harmattan season, when
the cold overcast mornings reduce their periods of activity, and hence
~ their oI:Enrtunitiea of seeking food. Both species are best fed at the

end of the dry season, when game is concentrated near their haunts,
and yet, though food is so abundant, the {setse population is then at its
lowest, which shows how climate is a far more important factor in
tsetse control than abundance of food.

It is well known that in nature aboui as many males as females
emerge from the puparia, so that the community 1s really composed
of about fifty per cent of each sex, yet during the last twenty-two
months, among the large number of tsetse which have been caught
whilst attacking man, only fourteen per cent of the . submorsitans
- taken were females as compared with thirty-two per cent females among
the (7. tachinoides. The explanation is believed to be that the females of
&. submorsitans do not favour human blood, and only take it when
driven by execessive hunger this idea is borne out by the fact that the
female per cent is only high at those times when the fly examined are
showing visible signs of hunger. If this explanation 15 true (there is
further confirmatory evidence), the practical significance of the fact
is that in the area investigated only about sixty-four per cent of the total
population of . submorsitans are willing to attack man as against
‘about eighty-two per cent of the total population of . tachinoides,
hence @. tachinoides is probably a more serious menace as a carrier of
gl_afﬁaing sickness. Fortunately this latler species is most easily dealt
with by bush clearing.

The mystery of the apparent cessation of breeding for four months
in the year during the rains, without the occurrence of any real
reduction in the density of the fly population, is on the way to solution.
The Entomologist became suspicious that the failure of the collectors to
Emdﬂﬂﬂ puparia in the rains might not be due to a dearth of puparia

it to the mechanical difficulty of finding them in the damp humus to

which they would adhere. Accordingly, inside a patch of riverine
forest where tsetse breed, a shelter was built in such a way as to ensure

that the ground covered by it should remain dry throughout the rains.

Fifty-one puparia of G. tachinoides were taken from this small
dry Pﬂtﬂh of ground in June and July; the only cessation of breeding
was in August, the wettest month, however forty puparia were taken
again in September, so that apparently breeding only stops for one
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e followed by 2 gramme doses at five day intervals. In
I exﬁﬂnca this has been the most satisfactory course of treatment
i rsamide for use in the field. The cost of the drug and the
tha course of injections are important factors and prohibit
15e of a larger dosage. e have found that in the field work it is not
) & Tﬁﬂ%‘ﬁl‘ doses than 2 grammes nor {o make the period between

ions | an five days. The oceurrence of ocular symptoms was

re common when attempis were made to intensify the treat-
t. Portable stills have been supplied to each team and distilled
has been used for practically aP | injections. This in itself has

_ great improvement. In the pasi patients complained of a
“mild toxie symptoms particularly after the second injection,

jl_:ma when the adult gets his first 2 gramme dose. It had been
od that this was a very local ocenrrence; in some areas nearly all
']J'ﬁtiﬁlltﬂ complained of a feeling of malaise going on fo headache
. In rave instances there was actual diarrheea and v omiting.
mbﬂm only occurred when hoiled and filtered local water
tilled water, was used for making up the solution of

mide, it is pmha’i}le that t.hey were caused by changes in the
pxddua&d chemieal impurities in the water. The use of distilled
hmmalrp etely obviated this difficulty.

upplies of Antrypol, a British made substitute for Bayer 205
available until towards the end of the year. This drug is being
111,50 amme bottles and we have had no evidence that there
¢ aﬁw'inra.tiﬂn once a bottle has been opened. Samples were
‘at Gadau and on small numbers of cases in the field beéme being
on a large scale. Patients are being given 3 one-gramme doses

ed by a course of 9-11 grammes of tryparsamide, with both drugs
ﬁ'.!l:l?'béfval between injections being kept at five days.  Although it

“have been possible to give doses of Antrypol at more frequpnt
it was ght inadvisable to introduce unnecessary com-
s into the scheme of treatment. Where many thousands of
e have to attend on the right day fo herglwn intravenous injections
E:lri‘mn staff who from the nature of things ean have only very
supervision a change in the intervals between injection
. e of course of treatment might cause serions trouble. By
end of 1934 some 1,700 patients had been treated with this form of
hmihi treatment. ﬂ. careful wateh was kepl for any signs of toxie

stoms. It is noficeable that after Antrypol many patients complain
light pains in their legs and soles of their feet. In some cases this is
afficient to make them limp. However such symptoms are never severe
ough to cause them to stop attending for ireatment. No serious renal
cations occurred and no other deleterions symptoms were
ved,

Treg WORK OF THE SLEEPING Sickvess Traus,

]._ Team 1.—Zaria Province.—During the year this team examined
o ple and diagnosed 13,494 cases of which the Frea,t majority

wﬁm full course of treatment with tryparsamide. For practically
hole time an Administrative Officer has been posied to the team and
been his co-operation that has made work so easy and successful.
end of 1933 the team moved from Soba district in the cenire of
irate to Makarfi district about thirty miles further North. Here
ple were examined and 3,807 cases found, an infection rate
par cent which was higher than we had E‘{IIE(‘I.E{I In this survey,
pa.rtmula.rl noticeable that where the inhabitants kept to their
lad g obtained water from wells inside the towns, the
infection rate was low, whereas where people had deserted their towns
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and made themselves scattered hamlets in the bush the infection rate
was very much higher. Two villages Rahama and Nasarawa only
three miles away from each other afford a good example of this.
Rahama has the lowest infection rate of the district, under three per
cent. Nearly all the inhabitants live inside the walls of the town which
is surrounded by an extensive belt of cultivated country. There are
two streams on either side of it but both are a mile away. Drinkin
water is obtained from wells within the walls. Nasarawa 18 situa

at the junction of these two streams. Only a small [ijrﬂ]mrtinn of the
population live inside the town and drinking water is obtained from the
streams. The area of cultivation immediately round the town is small
as the majority of the inhabitants farm further afield. The infection
rate here was more than five times as high as at Rahama.

Taking the district as a whole the infection rate for males was
12.59 and that for females 7.69; the infection rate for children was
8.89 as against 10.5% for adulis. Out of the 3,807 cases diagnosed
there were twenty-seven deaths either before or during treatment and
seven refused treatment. Inall 98.59% of the cases received a full course
of injections.

From Makarfi the team moved to Paki and Ikara districts which
were surveyved together. In Paki 8,384 people were examined and
1,384 cases found, an infection rate of 16.0% in Ikara, excluding the
Pala area, 16,466 people were examined and 3,034 cases found, an
infection rate of 18.59%,. It was again noticeable that the infection rate
for males was greater than that for females and the rate for children
less than that for adults. Of the total cases 99.29, received a full course
of treatment with tryparsamide.

The Anchau district was surveyed next. For the sake of
convenience the Pala area of Ikara distriet, and the Damaru area of
Kudaru district were included in this survey. 16,779 people were
examined and 5,249 cases found, an average infection rate of 31.89; the
highest vet found in Zaria Emirate. Of these cases 89.39; have received
a full course of treatment with tryparsamide.

When these figures together with the 16.39, infection previously
found in Soba district and the 20.89 in Chawai distriet are consideved
the reason for the very serious drop in population which has eccurved
in the Emirate during the last few vears is not hard to find.

Team 2—Niger Province—Throughout the year the team has
worked in Abuja Division. A total of 48,158 |mn{:-le have been examined
and 11,731 cases diagnosed. For a considerable part of the time the
Medical Officer in charge had the assistance of an Administrative Officer
whose work has been of particular value as the team has been dealin
largely with Gwari and other pagan races who are somewhat unsophisti-
cated and unused to European medicine.

At the end of 1933 the 2,975 cases diagnosed in the survev of Gerki
district were under treatment. Allowing for the few deaths that
ocenrred 99.99% of these completed a full course of treatment with
tryparsamide. The team then moved to Ushafa district where 7,780
people were examined and 1,909 cases were found, an infection rate of
24.59,. A subtreatment team consisting of a nurse and seven dispensa
attendants was left to deal with these cases. Excluding fourteen deaths
which occurred before and during treatment 99.89 of the cases received
a full course of tryparsamide.
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' _ While the work in Ushafa district was still in progress the
remainder of the team moved to Abuja and using that town as head-
‘guarters, surveyed Abuja, Diko and Zulu districts as one unit. This
‘had to be done during the rains and inclement weather often caused
delay. In spite of this 31,132 people were examined and 8,182 cases of
- sleeping sickness found, the infection rate being 26.39,. Among these
Eoph ere did not appear to be any significant difference between the

fection rates in the males and females. There was a verv low
- incidence in young children. The cause of this is not clear as during

the first few years of life children are constantly carried by their mothers
and so apparently should share the risk of infection. Ouf of the total
number of cases diagnosed thirty-four died twelve before and twenty-
two during treatment and thirteen refused freatment. 1In all 9889
completed a full course of treatment with tryparsamide.

. Although we had the evidence of a preliminary investigation to
show that the Southern Districts of Abuja Emirate are infected il was
thought best for political reasons to leave the survey of these areas until
1935, so the team moved to the neighbouring Emirate of Lapai. To
start with, the Lapai people were suspicious and there was some unrest,
many people fleeing from their homes in Lapai town. When once the
- Emir understood clearly what were the objects of the survey and what
- was wanted he was a,bﬂ to reassure his people and persuade them to
- attend satisfactorily for examination. Up to the end of the vear 9,110
%}fﬂﬂ&lﬂ had been examined and 1,640 cases diagnosed an infection rate

0%.

Team 35.—Kano Emirate.-—This team which is paid for in its
entirety by Kano Native Administration examined 129,023 people and
diagnosed 6,702 cases. The comparatively large number of people
examined is accounted for by the density of population and the scanti-
ness of the infection in the first distriet surveved. The local
Administration gave all the help they could though for the greater part
of the vear it was not possible to post a whole time Administrative
Officer for this work.

At the end of 1933 the treatment of the 2,335 cases found in Dutsi
distriet had been started. A sub-team was left to complete this while
the remainder of the team surveyed Kiawa district. Here 51,744 people
were examined and only 602 cases discovered an infection rate of 1.29%,.
There is only a limited amount of tsetse bush in this district and =0 a
low infection rate was hardly surprising, although this was even less
than what we had expected. There was ample evidence to show that
the neighbouring district of Birnin Kudu would have a considerable
higher rate. It was not politic to move the team immediately to Birnin
Kudu leaving Kiawa unsurveyed as doing so would have meant the
Medical Officer in charge of the team being too far away to exercise a
pmgﬂr supervision of the treatment of the Dutsi cases. Over ninety per
cent of the Dutsi and Kiawa cases received a full conrse of treatment with

tryparsamide.

In April the team started the survey of Birnin Kudu district.
59,132 people were examined and 4,529 cases diagnosed at total infection

rate ofpmﬁ% In some localities infection rates of 159, and more were
found, but this was counterbalanced by the paucity of infection among
the inhabitants of the large walled town of Hirnin Kudu and its imme-
diate environs. In all 98.49, of the cases received a full course of
treatment.

In December a move was made to Gwaram, the adjacent distriet.
By the end of the month 18,147 people had been examined and 1,631
cases found an infection rate of 9.0%. What is rather surprising is that
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the inhabitants of Gwaram itself a large walled town with a pﬂEulatiun
of about 7,000, were infected to the extent of 8.79,. Actually there is a
certain amount of tsetse bush quite near the town and in any case many
of the inhabitants although living in the town have their farms several
miles away.

Team 4.—Plateaw Province—Zaria Province.—The team started
work for the first time in January, 1934 and practically the whole
year was spent among the pagan races of Plateau Province. These
people are for a greater part very primitive and medical work is often
more difficult amongst them than among the more sophisticated
mohamadan population of the Emirates. A total of 54,658 people were
examined and 3,831 cases found. It was not always possible for a
whole time Administrative Officer to be posted for this work but the
team did receive as much administrative help as was feasible.

The Shendam, Mirriam, Kwolla, Kanam and Jorto distriet of
Shendam Division were surveyed first. In all 35,738 people were
examined and 1,684 cases found an average infection rate of 4.79.
Mirriam and Doka were the most heavily infected districts the infeetion
rates in individual villages varving from 2.59% to 27.89,. Some of the
most primitive tribes were very loath to attend for examination and
so for political reasons it was thought best not to include their districts
in the survey. Preliminary investigations were made in the Southern
districts of the Division but significant amounts of sleeping sickness
were not found there. Aftendances for treatment were not as satis-
factory as they might have been; however, 1,501 out of the 1,684 cases
diagnosed received adeguate treatment which was not a bad result when
the character of these pagans is taken into consideration.

From Shendam the team moved to Ganawuri and there made a
complete resurvey of the Ganawuri tribes. During the last few vears
sleeping sickness has caused a very high mortality among these people.
According to the Native Administration census figures the total popu-
lation fell by 1,654 persons during the period 1927-1930. In 1930 a
big effort was made to deal with the epidemic and over a thousand cases
were freated. Unfortunately very few patients could he persuaded to
attend regularly or long enough to receive adequate treatment. In 1931
the total population was counted by an aceurate sleeping sickness
census.  Practically every body was examined and all cases found were
given a full course of treatment with tryparsamide. It was noteworthy
that the population had only fallen (according to Native Administration
figures) by fifty-seven a result which could be attributed both to the
removal of the population from their tsetse infested hill villages to flv
free areas on the plains and to the trealment carried out the preceding
year. In 1932 these tribes were resurveyed as we had evidence that
numbers of cases had relapsed and seemed to be resistant to treatment
with tryparsamide. Whether this resistance to tryparsamide was
a I'IHTIH'H[ attribute of the Ganawuri trypanosome strains or had
been acquired through their having been subjected to frequent
inadequate doses of the drug during the years when treatment
was voluntary is a moot point. The figures of this second survey showed
the infection rate to be still high, Number of cases that had received a
full course of tryparsamide had relapsed and fresh infeetion had
oceurred owing to peul}l& being in the habit of returning to their old
haunts for farming and for religious rites.

In 1934 the total population was 3,917. Some 1,003 persons gave
a history of having had previous treatment at one time or another. Of
these 233 were found to be infected while there were 147 new cases
The total infection rate was 9.79 ; among cases who had been treated
previously the infection rate was 23% while there were 59 new cases.
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1t is interesting to note that the great majority of the new cases came
from villages situated quite close to the forbidden area. Apparently
the inhabitants of the villages still persisted in entering the danger zone
~and this had actually caused the infection rates among them fo be higher
; ever, though there had been a big fall in the incidence of these
~in other villages. Considerable care was taken in tracing the subsequent
fate of the cases treated in the 1932 campaign. Out of 485 people whose
~ histories could be verified 135 were still infected 267 were cured and
eighty-three had died. Allowing 5% for reinfections the following
percen were obtained. Cured 609, relapsed 239, died 172 in a
period of eighteen months. The real death rate may well have been
- higher as it 1s very likely that numbers of the 156 untraced cases may
have died.

Figures for this epidemic are given in the accompanying table,

| Witk mstory oF | No History or pre
Fall in 3 . FREVIOUS TREATMENT. VIOUE TREATMENT,
A Popula- Bl ¥ ot | Infection | = |
'!m tion. W*E]h. i i rabe. Popula.| Infect- | Tnfect- ,]"npu'l:l-l Infoct- Tnfect
tion No. s ol Fabe. [tion No, wdl. wdl Fabe,
b | L2 ] = &.ng
| 1 1 |
=3 over 2,000 | 2560+ 8 — — — = ek =
030 |} ivEarer 2, | | |
1931 | 4,350 | o7 870 | 15%6% ‘ 1,952 | 427 20% | 2308 | 232 %
1932 | 4,127 223 641 | 15°0% - 280 = a9 e
1934 3,056 171 380 | B 1,003 | 233 2% I 2014 | |47 5%

If allowance is made for the number of deaths from sleeping
sickness the relapse rate must be a great deal higher than these figures
would indicate. Out of the 380 cases found at the latest survey twenty
died. Of the remainder 341 completed a full course of treatment which
congisted of 4 grammes of Antrypol followed by eleven of tryparsamide.
Another ninety-nine eases who were diagnosed on elinical grounds only
were given the same treatment. 1t is to be hoped that the Antrypol
will have been effective in sterilising the majority of the tryparsamide
‘resistant cases.

, After completing the survey of Ganawuri the team moved to the
Southern Division of Plateau Province. The main object was to
investigate conditions in Mama district and in the Tin Mining areas of
- Wamba district with a view to deciding whether it would be safe to open

up Mama district to mining. In Mama 5,320 pagans were examined
and 400 cases found, an infection rate of 7.4%. Ii all the pagans who
~ had at one time or another worked as casual labourers on the tin mines
had been excluded from the survey the infection rate would have been
a | t deal lower. As it was, conditions were nearly as bad as in 1932
‘when the infection rate was 8.79,. There is ample proof that the wide-
spread incidence of sleeping sickness in this part of Plateau Province
is largely due to the system of tin mining by which large numbers of
pagans, men, women and children are employed in the wet season to dig
out tin in the beds of tsetse infested streams. Pagans come in to the
‘mining areas from neighbouring districts, work two or three weeks,
long enough to become infected and then return to their homes.

The majority of mining leases are in Wamba districl quite close
to the border of Mama. An examination of the permanent mines
“employees showed that out of 377 of them at the various camps 171 were
infected an infection rate of 45.4%. As these permanent emplovees
work anywhere and everywhere on the leases, helping to supervise the
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pagan casual labour, they serve as a constant source of infection for
tsetse, and it is hardly to be wondered at that large numbers of pagan
labourers become infected while at work. A survey of the villages from
which the greater part of the pagan labour is drawn showed that 400
out of 2,806 villagers were infected a rate of 14.3%. If people who had
worked on the mines had been excluded the rate would have been
nearer 29,. The position is serious. Here is an epidemic almost
entirely due to conditions of labour on the tin mines. Local history
relates that in this area sleeping sickness started at the first tin mining
camp and that this had to be closed owing to the disease which has
spread far and near in the last few years. The local trypanosome
strains are of a virulent type. Cases showing marked signs of nervous
involvement are comparatively numerous and the people themselves
say that the majority of infected cases do not live much more than two
vears.

Patients in Mama district and among the permanent mines
emplovees were treated with tryparsamide. Later Antrypol was
available and so cases among the casual pagan labourers and their
families were treated with Antrypol followed by t rsamide.
Attendances were good the great majority of them receiving a full
course of treatment. Steps are being taken to regulate the emp o;ment
of labour by the tin mines and to ensure that all labourers are medically
inspected before being taken on by the Mining Companies and again
before they are discharged. Any cases found to be infected during
their period of employment are to be treated at the expense of the mine
owners. Numbers of pagans specially liable to risk of infection are
heing given prophylatic doses of Anirypol. It is hoped that this
experimental prophylaxis with antrypol will serve as a large scale field
experiment and will give useful information as to the real value of this
tvpe of prophylaxis. (Order in Council No. 6 of 1935 made under the
Public Health Ordinance, Cap. 56, applying certain sections of the
Ordinance to a portion of the Plateau Province—Gazette Notice No. 235
of 28th February, 1935.)

In December the team moved to Zaria Emirate and started the
survey of Lere district. Conditions in Zaria Emirate are such that, it
is advisable to concentrate activities there. This team is to work in
co-operation with Team No. 1 and we plan that they should deal with
adjacent districts in such a manner that while one is doing the surve
of one district the other will be doing the treatment in the other. This
should be an improvement in that only one Administrative Officer will
be needed for two teams. By the end of December 6,500 people had
been examined in Lere district and 796 cazes found, an infection rate
of 12.295.

Team 5.—Preliminary Surveys—=Sokoto Province.—In January a

starl was made with the survey of Madaiki district of Hadejia Emirate.

A few cases were found in xfilluges close to the Hadejia River but the
majority of the area was completely free. In view of this finding it was
decided to utilise the staff for investigating the incidence of sleeping
sickness in other parts of the country. The Medical Officer-in-charge,
with a small number of dispensary attendants made extensive tours
through the southern parts of Gombe and Bauchi Emirates in Bauchi
Frovinee, the south-western area of Sokoto Province, and Kontagora
Emirate in Niger Province. The results are given below,

Southern Gombe —Infection rates from 2-89% were found in the
eastern part of the area in the neighbourhood of the Balaga River.

Southern Bauwchi.—Infection was found to be widespread, rates
from 2-89 being found in villages close to the Gongola and Goji Rivers.
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Sokoto Province.—The area from the French border to Yelwa
g the South Bank of the Niger was found to e fairly heavily infected.
ter in the year a thorough mass examination and treatment was
ried out; as usual the figures for the preliminary survev were lower
1 those found by the mass examination. :

. Kontagora Emirate.—No cases were found in the north butl the
- disease was prevalent in the south inereasing in quantity the further
- south the area investigated. Figures were Auna 2-129,, Zuguma district
- 5-10%, Mushegu district 5-159 and Wushishi distriet 7-209
- The team moved to Sokoto Province in August and carried out
~ massexamination and treatment in Illo Independent district, in the Kaoje
= ict of Gwandu Emirate and in parts of Yauri Emirate. In all
- 28,474 le were examined and 2405 cases found. During this
.gﬂﬂmpmgn e team had the service of an Administrative Officer whose
help was invaluable in an area where difficulties of communieation made
work rather difficult. In Illo district 8,999 people were examined and
49-.: 4 cases were found, an infection rate of 4.582,. There were four deaths
~ among positives, of the remainder 99.99 received a full course of
tryparsamide. In Kaoje district 10,733 people were examined and 640
38 found, a rate of 6.09,. Of these there were four deaths but all the
ainder received a full course of treatment. Up to the end of
- December 8,742 people had been examined in Yauri Emirate and 991
- cases found, an average infection rate of 11.39. The treatment of
- these cases has not been started yet. In all these distriets it was
- obvious that a good deal could be done quite easily by localised
*‘groteclii‘ve glearing. The inhabitants were instructed in what wanted
doing and the reasons for it and a start has already been made.
Y Team & —Owerri Province, Southern Provinces.— At the start of
the year the team was amialﬂ ed in treating the 4,713 cases found in the
survey of the Abua area of Ahoada Division in 1933, Attendances were
‘on the whole lar and finally about 929 of the infected cases received
a full course of treatment. Later the team surveyed the middle areas
of the Division and parts of the Northern areas, a total of 50,640 people
- were examined and 4,073 fresh cases found. The local Administration
gave as much assistance as they could but it was not possible to post a
‘whole time Administrative Officer. The Ahoada people are very
difficult to deal with. In the Abua area where the disease was very
serious and had produced a heavy mortality they were in everyway
- anxious to obtain medical help. In other areas where hoth the infection
- rates and mortality were much less they were apathetic and muech
time had to be wasted in trying to persuade them fo attend for
examination and treatment.

~ In the Abua area 3,218 more people were examined and 854 new
cases diagnosed, including last year’s cases the average infection for
the whole area was 28.59,. In the middle areas of the Division 23,075
- people were examined and 2,258 cases found, an infection rate of 9.89,.

or some difficulty 97.79 of these cases were persuaded to attend for
a full course of tryparsamide. In the Northern areas 14,447 people
‘were examined and 961 cases found, an infection rate of 6.79].

5 It was even more difficult to persuade these cases to attend for
Areatment and finally the campaign was discontinued when 88.79, of
them had completed a full course of antrypol and tryparsamide.

&

SLEEPING SiCENESS DISPENSARIES.

As it is not going to be possible to resurvey constantly even the
‘worst areas we are faced with the problem of dealing with the new
‘infections which will be bound to occur after a sleeping sickness team
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has left a district. The solution appears to lie in the establishment
of dispensaries, with special facilities for the treatment of sleeping
sickness. When once an area has been surveyed and all the cases
treated the people are thoroughly familiar with the disease and with
its treatment and so when fresh cases occur they tend to come in
voluntarily to seek medical aid. The way really primitive pagans
will trek fifty miles or more into a general medical station to say that
they have sleeping sickness and want injections to cure them, is often
quite remarkable. 7

We plan to establish sleeping sickness dispensaries wherever
possible in those areas which have been surveved and treated and
where the density of the infection warrants it. Such dis aries
are to be staffed by the dispensary attendants at present working with
the teams or by Native Administration dispensary attendants who
have been given a special course of training at Gadau. They are to
be supervised by the sleeping sickness medical officers-in-charge of
the teams possibly assisted in some instances by the medical officer of
the area. Eveniually each sleeping sickness team would be split u
so as to staff fifteen to twenty of these dispensaries. The medie
officers-in-charge would spend their time touring from one dispensary
to another so as to give adequate supervision, tl:mu%h the actual
diagnosis and treatment of patients would be carried out by the African
staff who would naturally do as much general medical work as possible.

Early in the year three dry season dispensaries were established,
two in Hadejia Emirate at Mama and Guri and the other at Gorgoram
in Bedde Emirate. At the onset of the rains they had to be closed as
it was not possible for a medical officer to reach them for periodic
inspection. They were re-opened again at the beginning of the dry
season. The results have been distinetly encouraging. At the
Gorgoram dispensary 108 sleeping sickness patients came in voluntaril
in the first two and a half months although this was a period in whi
the people were busy on their farms. The majority of these cases
attended regularly to receive adequate treatment.

Plans are being made to open other dispensaries in various parts
of the country. By the end of 1934 the building of a number of them
had been started. It is hoped that they will be opened early in 1935.
By the end of 1934-35 drv season we hope to have an additional
nineteen dispensaries in operation, two in Katagum Emirate and one
in Ningi Emirate of Bauchi Province, six in Zaria Emirate, five in
_ Kano Emirate, three in Plateau Province and two in Abuja Division

of Niger Province. In addition the present staff of the Native Adminis-
tration dispensaries at Ahoada in Owerri Provinece and Abuja and Lapai
in Niger Provinee are being sent to Gadau to receive instruetion in
sleeping sickness work. Later they will return to their own
dispensaries. During their period of training their places are to be
taken by dispensary attendants loaned from the teams. Arrangements
have been made to move the team to the Tiko area of Cameroon
Province and work is due to start at the beginning of 1935.

The following table gives a summary of the sleeping sickness
work accomplished. In addition to routine duties the teams have done
as much general medical work as possible. This has included the
treatment of some of the minor ailmnents and oceasional miner
operations. It should be realised that apart from its value as a measure
directed against sleeping sickness, the fact that people have been
brought into contact with the medical staff Mnc}lJ with European
medicine must of itself make for progress both by popularising the
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the amounts of clearing that such labourers could be called upon to
do. The{v would allow of all vegetation and forest or as much of this
as might be directed to be cleared to a depth of one hundred yards from
the beds of all rivers, streams, pools or marshes situated within a mile
of the habitations of the labourers and within a mile of the place where
they draw their water. In addition thev would allow of similar
clearing to protect roads and trade routes. These regulations have been
framed with a view to permitting protective clearing against &

and . tackinoides, no account being taken of &. submorsitans as
protective clearing against this species is not considered to be an -
economic proposition in this eouniry. Naturally the suggesied limits
of clearings are the maxima. Individual localities would have to be
studied by their respective administrative and sleeping sickness officers
before the people could be told what was required of them. It would
be rarely necessary to enforece the full amount of clearing permissible.

The position in some localities was so serious that it was desirable
to start clearing this dry season, that is before there was time for
regulations to be fmnw? and approved. As an emergency measure
Government approved the exaction of labour for protective clearings
anywhere in Zaria Emirate and in parts of Shendam, Jos and Southern
Division of Platean Province, such emplovment of labour to be
governed by the periinent sections of the Anti-Locust regulations.
Work has been started already in some distriets. Prior to going on
leave the Entomologist met a number of Administrative Officers %Oﬂl
at Gadau and in the field and gave them short courses of instruction
on the principles and methods of making (setse surveys and of planning
protective measures. The Chief Veterinary Officer also arranged for
a number of his officers to visit Gadau to receive similar courses of
instruction. It is hoped that next year still more of the administrative
staff will be able to meet the Entomologist and learn something of this
work. In addition he is to visit each team in turn and spend a fortnight
or so studyving local conditions and reporting on whatever protective
measures may be possible and advisable. The presence of the Entomo-
logist with the teams should be particular beneficial in that it will help
the individunal sleeping sickness medical officers and administrative
officers to appreciate the various entomological factors which govern
their work and so make it easier for them in the future to plan adequate
protective clearings of the right type. Very often medical officers
appointed for sleeping sickness duty ﬁave no specialised knowledge of
anti-tsetse work and little or no previous experience of it. Pressure
of work and shortage of staff have always been such that it has not been
possible previously to give such officers much training before posting
them to a team in the field.

It is realised that measures entailing movement and concentration
of population are equally important. Of recent years there has been
a very great tendency for I}E{)illﬂ to leave their towns where they are
com:paratively safe and to settle in scattered hamlets. This scattering
of population has meant that they have been much more exposed fo
attack by tsetse and so has been an important contributory cause of the
spread of sleeping sickness. It is clear that something will have to be
done to counteract this diffusion of population. Although it is quite
easy to move an individual village from a bad site to a better one and
this has been done and will he done where necessary, at present there
are no legal powers to enforce a wholesale concentration of population
such as is being done in other parts of Tropical Africa. The whole
queslion is being carefully studied with the object of remedying this
deficiency. Even then the nature of the people and the state of
development to which they have attained will make any wholesale
concentration of population much more difficult here than it has been
in other parts of Africa. However it is quite clear that in some places
such measures are the only possible solution of the problem and so they
must be an integral part of future policy.
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13. General.—(i) Tours--The Medical Tutor, the Surgical Tutor
and the Superintendent, Pharmacy Schools, proceeded on leave just
after a tour of nine months each. The éuperintcndmt, Medical
Schools, received permission to do a normal tour of eighteen months
owing to the pressure of urgent work.

(i) Athletics.—Football and tennis were as formerly favoured
gast—times. Matches in both games were played with the Yaba Higher
college and with Igbobi College. Four lawn tennis courts were
constructed by private subseription and a ericket pitch and badminton
courts are at present in the course of construction.

14. Special Reports.-—(a) Surgical Tutor's Report.—During
1934, the teaching of surgery was ecarried out along the same lines as
in the previous year. During 1934, however, two classes of students—
a t’hirt? year and a fourth year—-had to be dealt with. It was not
found possible to [f,lv& the third year students as much experience
in the out-patient dressings rooms, ete., as their predecessors enjoved.
During the greater part of 1934, the Surgical Tutor was absent on leave,
and B.ﬁht_l’ugh the teaching was ably carried out in his absence by Dr.
Horne and Dr. Ellis, there has inevitably been a certain amount of
discontinuity.

(b) Report on Bacteriology and Parasitology:

Bacteriology.—The course commenced in March and ended in
June. A class examination was held in July. Thirty-four lectures
were given and about twenty hours devoted to practical instruetion and
demonstrations. The ground covered is indicated in the syllabus,
which was based upon this course.

Parasitology.—Seven lectures in this subject were delivered in
June and September but owing to pressure of other duties it was not
possible to complete the course. Parasites were demonstrated to the
class whenever possible but they had wvery little practice in the
examination of material. No class examination was held.

- Remarks—Premises.—A  properly equipped laboratory for
ractical work is an urgent need. At present one end of the museum
18 used but the space will be encroached upon as the museum grows.

Lectures.—As no standard text books have been adopted notes
covering the essentials in these subjects were dictated to the students.
A reasonable standard for medical assistanis has been aimed at but it
i8 felt that those returning to sit for the diploma should receive further
instruction. Discipline has been satisfactory and attendance regular.

(c) Medical Tutor's Report.—This Report covers from January,
1934 to February, 1935, when the general duties of the Medical Tutor
were similar to those outlined in section 14 (a) of the Report for 1933.
One’s chief responsibilities were centred in the teaching of svstematic
and clinical medicine, with the charge of four wards in the African
Hospital —two general wards for female patients and children, and
two medical wards for males, a total of about sixty beds and ten cots.
This combination of duties as clinician and tutor is a distinet advance
on former methods of working. Unfortunately, from the students’

int of wview, instruction under supervision in the out-patients’
gg rtment is still lacking, and the only solution one can see for this
deR:zt. is the appointment of at least two Medical Officers of such
experience as could handle students without loss of efficiency in run-
ning this most important department of the Hospital. In the
meantime, it is hoped that the Medical Assistants (when qualified)
will gain experience in out-patients’ work during the two years of
otherwise very fully occupied time that they will serve as House-men
in the hospitals to which they will later be attached. The teaching
course was divided into a Senior Class of ten students, and a Junior
Class of fourteen students from January, 1934 onwards. The 1934
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time-tables were arranged so that the students were under the Medical
and Surgical Tutors, more or less on alternate days; but this proved
to be a disconnected and unsatisfaclory plan. Since the new time-
tables for 1935 have been arranged, the students are alternately under
the Medical Tutor for half the academic vear in their Junior Course,
and then under the Surgical Tutor for the other half of the year; thus
completing junior medicine and surgery in their third year of study.
The teachers are thus dealing with a sucecession of junior and senior
students each year: and this will greatly help to define clearly the
length and substance of the actual courses, which have not as vel been
completed. The material taught was practicallv in accordance with
that set forth in the lpmspm:tus which is now published; and it was
arranged as indicated therein, for the reasons given in section 14,
paragraph (a) 2 of the typed Report for 1933. The Course in systematic
medicine included eighty-four meetings of the class as Juniors (during
1933), and was completed in another fifty-one Senior lectures during
1934 —making a grand total of 135 lectures. This has been used as the
foundation of requirements for a complete lecture course as set forth
in the Prospectus (which shows a total of 136 lectures over two vears).
The method of teaching continues to be mainly by dictated synoptical
notes, with a ** running commentary ** of an explanatory nature along
with frequent questioning of the students in the class-room and elinics.
Text-hooks are merely mentioned as books of reference for clearing up
details which the student may have failed to grasp in his lecture-notes.

The general tone in the present (1935) class of Senior students is
poor, their general intelligence and ability to learn is definitely below
that of the former students. Discipline also requires to be strictl
enforced on account of the unfortunately presumptuous attitude o
certain individuals. The present Junior glusﬁ (1935) is easily the best
set of students that we have had so far, in diseipline, general behaviour
and even in physical fitness: nevertheless they are also rather
disalp}miuting in their tardy application of what they have been taught
in class-room and eclinie.

(d) Report on Anatomy.—Owing no doubt to a severe harmattan
season, several papier maché anatomical models suffered deterioration.
It was possible in some cases to make temporary repairs.

A few parts of the limbs, having been very carefully dissected.
are being preserved as museum specimens.

Three female and two male subjecis were received for dissection
during the year. With one exception, these were excellent subjects.

It has been found that some of the abdominal and thoracie
organs tend to become pulpy after their removal from the bodv. No
disinfectants, not even formalin, would appear to prevent this change.

(¢) Report on the School of Pharmacy, Yaba.—The vear com-
menced with thirty-six students who were divided inio first, second
and third year classes. The staff consisted of the Superintendent,
Pharmacy Schools, and three African Second-class Dispensers. One
of the latter was attached temporarily in order to read for the Chemist’s
and Druggist’s Examination, the other two having passed this
examination previously.

The subjects tanght in the School of Pharmacy were inorganie
chemistry, organic chemistry, physics, botany, pharmacy, pharma-
cognosy, prescription reading and forensic pharmacy. In addition,
classes for medical students were conducted in organic chemistry and

harmaceuties and a series of tutorials in all subjects were conducted
or the Second-class Dispenser who was studying for the Chemist’s and
Druggist’s Examination.

Apart from this heavy programme of teaching several additional

duties were undertaken.
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Having so many subjects to teach to three classes the African
staff were given the opportunity to specialise in one or two subjects.
The senior man took over the entire teaching of chemisiry and the
junior man was made responsible for physics and botany. To both
these men the Superintendent is grateful for much diligent and
conscientious work, both inside and outside of official hours.

_ With verv few exceptions the students worked hard during their
thirty-four hours per week in class, and in their own homes. Unfortu-
nately, however, with the inception of the Medical School, the
pharmaceutical profession can no longer draw on the hest type of man
and in consequence many of the siudents appeared to be unable to
absorb the knowledge so laboriousiy thrust upon them. Examinations
usually showed that principles were not undersiood and that facts
tended to be jumbled, garbled and unclassified  With the material
available the staff were made to feel discouraged and tended to ihe
opinion that their efforts were largely wasted. This prevailing

essimism was not without its justification. Previous experience had
shown that the African can grasp principles and facts and apply these
to professional problems. A few of the present students mav eventually
qualify as dispensers; a number will certainly never do so.

_ As in former years the pressure of other duties prevented any
rezearch work or investigations being undertaken. There is much that
could be done in wvarious fields, rticularly in the examination of
native drugs, the preparation of tablets, the manufacture of ethyl esters
of hydnocarpus oil, etc., etc., but for all of these, time is the first
essential.

Throughout the year, athletics were of a desultory nature. The
genior member of the African staff, himself a fine footballer, attempted
to raise enthusiasm among the students but invariably met with failure.
In this connection it has been shown elsewhere that little can be done
with *“ day-boys *’ so far as athletics, character-training and discipline
are concerned. This is amply confirmed by our experience.

This is a pessimistic report, but it is the result of the experience
of five and a half years. The Pharmacy School reached its zenith
about two vears ago and the decline has now set in. No amount of
thought and diligence on the part of the staff can retrieve the former
glories, unless and until the profession of pharmacy offers a career
which is comparable, and favourably comparable, with the best that is
offered elsewhere.

B.—ScHooL oF PHARMACY, ZARIA.
Summary of Annual Report, 1934

The year 1934 under review closed with a tinge of pessimism as
to the future of the School of Pharmaey, Zaria. There were no entrants
during the year, and 1935, as yet holds no pms!mﬂla of fresh students.
Great difficulty was found in obtaining posts for those students who
were qualified. The financial position of the country resulted for the
time being, in the closure of the main avenue of employment for which
the school was originally opened. Some candidates were offered and
accepted posts under Native Administrations. The result appears to
be that the remaining avenue of employment in the north, that of
Native Administration, which could normally have supplied the school
with students for a further period of three vears is filled. At the time
of writing the school seems doomed for closure in 1936 solely due (o
lack of students.
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1. Premises.—No large alterations or additions were made fo
the building. A demonstration bench in the main lecture room was
fitted with sink and drain pipe; water and gas were connected to it.
Extra shelves were fitted in the laboratory to hold reagents.

2. Staff.—The European stafl consisted of an Assistant Super-
intendent. At the beginning of the year there was one Second-clas:
Dispenser of the African staff, but in May a further addition was made
by the appointment to the school of a Second-class Dispenser who had
been trained in the school. The school grounds were kept tidy by a
gang of six labourers.

3. Duties of Staff.—The Assistant Superintendent was responsi-
ble for the administration of the school. Before proceeding on leave
and after his refurn he conducted the main lectures in botany, physies,
chemistry, pharmacy, pharmacognosy, prescription reading and
forensic pharmacy to second year students and coached African staff
for the Chemist and Druggist Examination. He was appointed by the
Board of Medical Examiners to be a member of the sub-committee to
conduct the Dispensers’ Examination in June at Zaria.

The Senior African member was responsible for conducting the
revision classes for students resitting the examination in June and
January, 1935. During the absence on leave of the Assistant Superin-
tendent, he was left in charge of the school.

The junior member of the African staff assisted in classes with
the second wear students. Under the guidance of the Assistant
Superintendent, he conducted a practical work in all subjects. He
gave revision lectures in prescription reading and forensic pharmacy.
He erected demonstration apparatus for use in lectures and performed
a variety of clerical duties. During the absence on leave of the Assistant
Sup;:wintﬂmlﬂnt, he conduected a revision course with the second year
students.

Both members of the African staff attended classes given by the
Assistant Superintendent on physics, hotany, chemistry and pharma-
ceutics of a higher standard, with the view of sitting for the Chemist
and Druggist Examination. The senior member sat the June exam-
ination and was successful. The junior member is working for the
examination in January, 1936. 4

4. Students—At the commencement of the year there were
eight second year students, seven revision students and three dispensers
ﬂ)uﬂliﬁm] from the previous November and awaiting appointments.

ne student in his second year was subsisted by Kano Native Adminis-
tration  All others by Government.

(i) Second Year Students.—Second year sfudents attended classes
in accordance with the time table given in Appendix H of the full
report.  Although these students will sit their final examination under
the 1927 regulations, the syllabus adopted throughout the course has
been that of the regulations gazetted this vear. The result is that the
conrse is in line with recent developments in medicine and the extra
interest for both students and staff have fully warranted this procedure.

(i) Revision Students.—Revision students attended classes in
accordance with the time table in Appendix H of the full report. One
was dismissed from the school for general inefficiency and joined the
Kano School of Sanitation in April. The remaining six sat the June
examination and four qualified. The two candidates who failed
continued preparation for the January examination. The four newly
qualified dispensers remained at the school on subsistence.
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(iif) Dis ers awaiting appointment.—The three dispensers
awaiting appointment at the commencement of the year and joined by

four more in July were kept fully n-r.r.ul:ipfi. A rota was arranged with

the Senior Medical Officer, Zaria, for them to attend at the Sahon Gari
Dispensary and the Zaria Hospital at definite times. Experience in
elerical work was given at the School of Pharmacy. One dispenser

ocenpied his time by working for the Chemist and Druggist Exam-

ination. Four dispensers were during the year appointed to Native
Administration posts and one was given a Government post and joined
the school staff. The two remaining are still at the school.

5. Duties of Students.—As in previous vears, studenis assisted
in cleaning and tidying their premises. They also prepared a consider-
able number of special injections, infusions and powders for use in the
African Hospital.

6. Teaching Method.—-In all subjects brief notes were dictated,
these were fully explained with running commentaries and frequent
tutorial revision. Oral, written and practical tests were performed af
frequent intervals and students attended terminal examinations in
April, July and December. The results were recorded with brief
reports upon the progress of each studenis.

7. Discipline—The discipline has been satisfactory throughout
the vear. At times resident studenis have heen severely reprimanded
regarding the oceasional untidy state of the hostel, the chief trouble
however is due to students’ wives, A considerable amount of discord
was produced when qualified students heard that no Government posts
were available for them. In course of time they were philosophical
enough to accept the lower paid Native Administration posts. The
feeling that thev were all being intentionally debarred from Government
posts was dispelled upon the appointment of one to the school staff,

8. Games.—Games were compulsory during the year. A fair
amount of keenness was shown. One ericket match was played against
Zaria European eleven and three foothall matches were plaved.

9. School Garden.—A School Botanical and Drug garden, after
considerable experimenting in previous years has been fairly sucecessful
this year. Good specimens of many drug plants were obtained. The
a}ﬂammens proved valuable material for the teaching of botany and
pharmacognosy.

10. General.—On July 31st before the closing of the school for
the annual holiday, the four sueccessful students at the June exam-
ination were presented with certificates of examination by the
Resident, Zaria Province, the District Officer and the Emir of Zaria
with a number of African visitors were present. The opportunity was

taken to explain in Hausa the work of a dispenser in the medical

service of the country. After the distribution of the certific
the Resident, the schgnl was opened for inspection by visilﬂr.:ms E
Photography has been encouraged during the year as a suitable
hobby for students, a number of special lectures have been given by
the Assistant Superintendent on the chemistry of photography,
davalupmﬁ of films, printing, indoor photography and enlarging.
Students have displayed a considerable amount o keenness and their
technique has improved.

The school was visited during the year by a number of peaple
among whom were the Resident of Zarin, the Emir of Zaria EUII}ii II}haEi
Director of Medical and Sanitary Service. :
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(fv) The Agricultural Department have sent a variety of
maize specimens for an opinion as to their vitamin A
content. !

Nutrition and Physigue.—The school population of Katsina
nined in conjunction with Dr. Sorley and it was noted that
disi and A.C.H. indices corresponded elosely with personal
8. The results of the examination indicate that approx-
fifty per cent of pupils attending the schools in Katsina are
ormal in nutrition and phvsique. This percentage was fairly

stant from the elementary school to the higher college. It was
ofed that there was some improvement in the middle school in those
‘had been resident for more than one vear,

A tour was made amongst some of the pagan tribes in the Platean
the percentage of boys and girls reaching normality was from
1 er cent. The pupils in the school examined showed
_ of normals JEE‘EFEI]!,},F per cent) and the highest

of well below normals. It is probable that there is some
of children of poor physique in the schools.

It is difficult to attribute the difference in nutrition between the
groups to any other cause than diet. Venereal disease is not an
nportant factor until adult life and sanitary conditions and worm
| jion are similar in the two groups. 1f seems that the pagan
ity is due to their lack of scruple as to their source of protein
 to the fact that beniseed forms part of the daily diet.
gontains a good protein and it is interesting to note that this
the few areas where red palm oil is available and appreciated.
ty is high on the Plateau ten to fifteen pregnancies being normal.
is also an exceedingly high infantile mortality which varies from
0 per 1,000. Goitres are very frequent amongst Rukuba females
v per cent of females over puberty) and relatively rare among
It would seem that the goitres are associated with excessive
activity as the Rukuba until recently had as many as five or six
riages before marriage and as many normal pregnancies aftei-
5. It will be interesting to note if changed =ocial conditions will
ish the goitres.
: 5. dAnalyses—Analytical work in the earlier part of the vear
“was confined to vegetable milks but at the beginning of the wet season
-a beginning was made in the analysis of meat samples. The resulis
ate the very poor quality of the animals slanghtered as the fat
ent rarely exceeds one per ceni in meat free of obvious fat, as
st about ten per cent in European average samples. The fat in
ans is higher but is only about half that for the same average
les. The analyses will be extended and repeated during the dry
n when the animals are in their worst condition.
The analysis of staple foods is now almost completed and a start
een made on the analysis of famine foods and foods of secondary
rtance. It is proposed also to repeat analvses on local varieties
staples as they show often considerable variations in mineral

_b. Biological resting of Foods.—The following foods have been
b * (@) Green Gram.—LExperimental work was continued from
£ the previous year and it was found that cooking greaily
improved the qtua.ntity of the protein. )
ormal growth was obtained when the protein of green
8 gram was fed at. Fighteen per cent level. It was
- concluded that the eye lesions previously noted were due
to a bad sample of Cod Liver O1l.
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(b) Dan Alakos (Cowpea).—This variety of cowpea is one of
the staples in Katsina and also generally over the north.
The results indicate that cooking is essential as the
uncooked food will not aupﬁmrt growth. The protein is
comparable to that of groundnuts in promoting growth in
young animals over the period tested (seventeen weeks).

(¢) Acha.—This grain is used as a staple by the pagans.
Experimental work was discontinued before results were
available owing to the removal of the laboratory. The
white variety of acha can be recommended as a very good
substitute for porridge and also for milk puddings.

(d) Beniseed.—Growth records were obtained for comparative
purposes. It was found that the protein was equal in
quality to that of groundnuts.

7 Stock Animals.—The stock animals have been living on a
wholly vegetarian diet (except for a small addition of milk) for almost
four years and breeding and maximum growth are normal. Litter size
averages 10-12.

8. Vegetable Milk and 0©il Seeds—The further work done
indicates that vegetable milks are unsuitable except for large institu-
tions where skilled control is available. The production of a milk
powder complete in all essentials and ready for solution would entail
a cost which would place the product beyond the reach of the T
people for whom it is intended. A modified milk prepared Pl‘zom
groundnut flour is being used by a mission hospital in the Congo.
The formula given is not very satisfactory but it is claimed that infants
can be reared by its use. The essential process 15 to extract protein
from oil seed at a temperature not exceeding 60°F and to add a mineral
mixture to render the extract similar in composition to that of cow’s
milk. All the oil seeds available in Nigeria have been tested and the
groundnut is the only one which holds any promise of success.
Beniseed makes a better milk in chemical composition but some bitter
principle 1s present and renders the extract undrinkable.

It is possible that some use might be found for groundnut flour
as the protein is of good qualily. A twenty-five per cent mixture with
ordinary flour makes a good bread capable of sustaining life and
growth. It would be worth while atiempting to find poessible use in
native cooking.

9. Removal of Laboratory.—The laboratory was moved from
- Katsina to Zaria in the remarkably short period of three weeks. The
gite in the African Hospital compound is very suitable and the buildin
are more convenient and of a more permanent character than those in
Katsina. Rail transport is available and owing to its central pesition
Zaria is an excellent touring centre. A wide selection of both
northern and southern foods is available in the local markets. The
laboratory is now in full working order and the vegetable garden is

already yielding a good crop of green food for the animals.
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