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1933. Side by side with drainage, planting of sarcocephalous trees
~ around seepage areas in the Nkesi valley has been introduced and
~ nurseries of ;-,rougg trees of this group have been established in the area.

Already a considerable reduction in the numbers of 4. costalis and
:ﬁ: mﬂw, the principal malaria vectors in the district, has been

! A new scheme for extensive swamp drainage is also being put
mto operation at Itu, a town on the Cross River, where the existing
difficu ]E;.lnaa of mosquito control are considerable,

n Lagos sixty-three deaths, 3.4 per cent. of all deaths in the
township in 1932, were attributed to m{]ll&ria-. The Medical Officer of
Health reports that there were heavy mosquito infestations, mostly
culicine, in Lagos Island and Ikoyi during the second quarter of the
year. Numerous foci were found in tree-holes in the inhabited areas as
well as in neighbouring bush. A mixture of tar with a small proportion
of cement is now being experimented with for filling up tree-holes.

A awamry area near the Victoria Beach road has been partially
reclaimed by filling with fresh refuse and covering with sand. A heavy
anopheline infestation in Ikoyi early in November due to the seasonal
rise of the lagoon submerging the diteches and causing a good deal of
;ﬁﬂiu-dmg was speedily controlled by one generous application of crude

Twelve thousand one hundred and eighty-five gallons of fuel oil
a.nﬂ_al_glit.mn hundredweight of paris green were used in larvicidal work
during the year. 1,012 wells were stocked with larva-eating fish.

Trypanosomiasis.—This disease is seldom reported in the
Southern Provinces except in part of the Victoria division of the
Cameroons Province. Recent extensive elearing for banana cultivation
together with the systematic treatment of all known cases appears to
have caused a diminution in the incidence of sleeping sickness in the
Tiko area. Thus in two plantations employing over 900 labourers only
six cases were reported in 1932 as compared with seventeen in the
previous year. There does, however, appear to have been an extension
of the disease in the Bimbia area, close to the town of Vietoria, where
one European case occurred and seventy-two African patients were
treated. At Buea hospital and Tiko dispensary 104 cases received
treatment and eleven cases were treated at Mamfe.

The verg' important problem of sleeping sickness in the Northern
Provinces is fully dealt with elsewhere in the report of the tsetse
investigation.

Yellow Fever—The only case of yellow fever reported in Nigeria
during the year was an African, native of Ibadan, living at Ikirun, who
was treated at Oshogbo hospital in February and recovered. Later
reports threw doubt on the diagnosis.

There were suspected cases in various places, bui none of them
was confirmed, One such case at Jos proved to be tetraform poisoning.
Two African soldiers of the Royal West African Frontier Force died at
Kaduna in September with symptoms which were strongly suggestive of
yellow fever, but the Pu:-.:ldnﬂrtﬂm findings definitely negatived this
di is. At Mamfe in the Cameroons Province there were several
African cases with sympioms suggestive of yellow fever, but these have
not been confirmed. In all stations anti-sedes measures have been
steadily continued. In Mamfe, where two fatal European cases
oceurred in 1931, extensive clearing has been carried out and rehousing
of the African population has been completed.

The common practice of siting rest-houses in or in close proximity
to villages exposes European officers, always highly susceptible, to
serious risk of contracting vellow fever. It is strongly recommended
that wherever possible rest-houses shall be at least a quarter of a mile
from villages and preferably on the windward side.
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Considerable stress has rightly been laid by various authorities on
the imporiance of pipe-borne water supplies in the eradication of yellow
fever. Much progress in this respect has been made in Nigeria during
the last few vears, though Ibadan is still a notable omission. It is to be
regretted that in a number of places water from piped supplies is sold to
the public. This inevitably leads to the use of water from undesirable
sources and to the very domestic storage which it is desired to avoid.

It is much to be hoped that this retailing of water will be replaced

wherever possible by water rates.
The International Sanitary Convention for Aerial Navigation was
considered at a conference of health officers at Cape Town convened

the League of Nations Health Organisation. It was agreed that the

African Governments represenied should be advised to ratify the
Convention. By the terms of this Convention the whole of Nigeria will
automatically come into the category of a territory in which yellow fever
exists endemically, and in accordance with Article 36 it will be necessary
for the Government to establish or compel aerial navigation companies
to establish anti-amaryl aerodromes before any international air line
can be permitted to pass through the country.

The Director of the West African Yellow Fever Commission has
kindly given permission for the publication of the following summary
of the work of the Commission during the year:—

The yellow fever protection test surveys which were begun in
Nigeria in 1929 were continued on an incréasing scale. 2,429 specimens
from many towns and villages in Nigeria were tested during the year.

In South-western Nigeria numerous additional towns were
included in the survey and the work was greatly intensified in some of
those previously studied. A number of small towns near the border of
Dahomey were studied in order to determine whether evidence could
be elicited indicating a western limit to the endemic avea of this part.
The high percentages of positives in both children and adults suggest
recent and possibly repeated epidemics in these towns rather than the
continued presence of the disease.

Findings in Ibadan differed radically from those in Ilorin,
Ogbomosho and Oyo. The percentage of positives in Ibadan increases
with the age of donors from ten per cent. for those of five years or less

to thirty-eight ﬁer cent. for those from five to ten years, and gradually
ty

increases to eig per cent. for persons over forty vears. In each of the
other towns, on the other hand, the percentage remains very low, ten
per cent. or under for persons up to and including fourteen years, when
it rises suddenly in two and a litile later in the third and reaches a
maximum (up to 100 per cent.) in persons up to twenty-five or thirty
vears. Such findings, so similar in the three towns, can be
explained only on the basis of one or several extensive and severe
epidemics which were evidently present in that area from fifteen to
twenty years ago. Ilorin, Oghomosho, and Oyo have populations
respectively of 80,000, 100,000 and 40,000; they are in close communica-
tion with one another and with the other towns of the region and all
have a high index of stegomyia breeding. On the assumption that
sonth-western Nigeria constitutes a vast endemic area, it is difficult to
explain why such a large majority of the children escaped infection for
fifteen years or longer, making such epidemics as undoubtedly occurred,
possible. The findings rather support the view that ** the nucleus of the
endemic region is restricted to rather narrow limits and that relatively
few of the cities in the area can independently maintain the infection
permanently as seems to be the case in Ibadan . Further intensive
work is being carried out in these towns to confirm the foregoing
observations.

In the Northern Provinces additional testing has confirmed the
view, formed on the basis of a limited amount of work in the previous
vear, that yellow fever had permeated widely throughout the entire
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north and that it had involved most of the larger cities and many of the
smaller towns. The percentage of positives in children in the majority
of towns in the north was decidedly low. Four towns—Sokoto, Yola,
Potiskum and Katsina—were entirely negative, while one or two positive
Specimens in twenty-five were characteristic of many other villages and
even large cities such as Kano and Zaria. This would indicate that as a
rule infection when introduced into a town is not well maintained and
endemicity is probably absent in the region.

_ Test on the sera of old European Residents—A test of great
interest was carried out on the sera of twenty-eight Europeans who had
resided in different colonies of West Africa, but mainly in Nigeria, for
an average of seventeen and a total of over 400 years. Lagos was
represented 'I:&_mxtean donors who resided there for over 116 years, and
Ibadan by thirteen who lived there for more than eighty years.
Residence in many other places was for much shorter periods of time.
Quite a number of donors had had considerable contact with vellow fever
cases but none of them reported a past illness suggestive of this disease.
One Roman Catholic sister had been in Africa for twenty-four vears and
had nursed a number of fatal cases, and two physicians were included
who had treated many cases of yellow fever. Another donor had on
Eﬂ?ﬂrﬂ_ﬂﬁﬁﬂﬂlﬂﬂs lived in houses where persons died of the disease, and
others in towns where epidemics occurred. Under the circumstances,
it was surprising to find that none of the sera showed protective
properties. Freedom of these old residents from yellow fever infection
is probably in part due fo the fact that Europeans in West Africa live
as a rule in reservation areas. However, this was not invariably true
for some of the donors in this test and especially the Roman Catholic
sisters resided in the African sections of their towns. The results are of
interest in negativing for West Africa at least the belief held by
epidemiologists of the western hemisphere that ten vears’ residence in
endemic areas renders one immune to yellow fever as it is believed that
no one can escape the infection for this period of time.

Further evidence of the specific character of the protection test is
afforded by the results of the examination of the sera of a series of
persons residing in Greece who had recenily recovered from severe
attacks of dengue fever contracted during the extensive epidemics of
previous years. Of twenty-two specimens examined twenty-one were
completely negative and one gave an inconclusive result.

An intensive mosquito survey in the towns of Lagos, Ibadan,
Zaria and Kano, together with longevity experiments with dedes
@®gypti, was completed during the year and will shortly be published.

Filariasis. Loa loa infection is extremely prevalent in parts of the
southern divisions of the Cameroons Province, where Chrysops is found
in large numbers throughout the greater part of the year. Practically
every European stationed at Kumba for any length of time develops
4 Cﬁah&r swellings."”

Chigoes.—It was reported in August by the Distriet Officer, Jos,
that chigoe infestation was very prevalent in certain villages of this
division of the Plateau Province. Investigation by the Medical Officer
of Health showed that in the affected area praciically every household
was infested and that very severe ulceration had resulted in many cases.
Later information showed that a number of mining camps and other
pagan villages were also badly infested. It is believed that until three
years ago chigoes were of rare occurrence on the Bauchi-Plateau and the

eral opinion is that the n])eningPuf the Eastern Railway with the
influx of natives from the Southern Provinces to the minesfield was the
chief cause of their introduction. Itinerant Hausa traders were
probably responsible for the subsequent sgread and it is significant that
Hausa settlements are invariably infested before the neighbouring pagan
villages. Extensive ulceration and crippling occurred in many cases,
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serves as a walter supply to the Government station and is used as a
bathing place by the European residents the discovery of the infection
gave rise to some apprehension. Snails resembling Bullinus were found
in the area and of 175 examined furcocercous cercaris were discovered
in five. The infection, however, proved to be strictly localised to the

! In quesiion and, in view of the apparent absence of intermediate
hosts elsewhere, the distance intervening between the affected area and
the water intake and bathing place, and the enormons dilution afforded
by a lake of this size and depth, the risk to the population of Kumba
would appear to be negligible.

/ Teniasis —The large number of attendances for Tenie saginata
infection at the native administration dispensaries in the Northern
Provinces is an indication of the prevalence of this condition amongst
tilzmﬂnusa-apeaking people, who eat a good deal of beef in a semi-raw
state.

I1.—GENERAL MEASURES OF SANITATION.

(2) Sewage Disposal.—Lack of funds is delaying the introduction
of water-carriage systems, but during the year a trough closet latrine
and septic tank were installed in one of the colliery camps at Enugu and
a similar type is to be adopted at Akure Hospital.

Throughout the couniry generally *‘ salgas ' (covered pits) are
the commonest form of latrine, but in stations and townships the bucket
system with disposal in deep fly-trapped pits is adopled wherever
possible. The smoke-pit latrine is satisfactory if properly constructed
and supervised ; olherwise extensive fly-breeding takes place,

Bore-hole latrines will be tried next year where the conditions are
suitable.

In view of the indefinile postponement of a comprehensive
sewerage scheme for Lagos, efforts are being made to improve the
present very unsatisfactory methods of nighisoil disposal. Wiih the

tion of a small number of private water-carriage installations the

bucket system is practically universal in Lagos. Buckets are taken to
two collecting depits from which the nightsoil is removed by a sanitary
tramway and tipped into the lagoon below the town from a dejection
jetty.
%Y A well-designed water carriage communal tank latrine of a t}'Ee
adopted in Colombo some time ago was erecled near the lagoon in the
Ehu[ie‘Em quarter of Lagos by the Public Works Department and
handed over to the Town Council. The tank extends under the whole
latrine building, and is divided longitudinally into two separate tanks.
The effluent is discharged into the lagoon. It is proposed to erect five
similar public latrines in 1933 to replace the old bucket latrines, and also
to construet a tipping dump connected {o a disintegrator through which
the nightsoil brought to the dump will be discharged into the lagoon li'-j(
an outfall pipe laid under the new Carter Bridge. This will deal with
the buckets now taken to one of the two collecting depdts, lorry transport
being employed to a great extent.

If this scheme is successful, it may eventually be possible to
dispose of all the nightsoil of Lagos in this manner, in which case the
disposal by sanitary tramway and dejection jetty can be abandoned.

(b) Scavenging and Refuse Disposal—Though a certain amount
is dumped in creeks and rivers or used without previous burning for
reclamation purposes, most of the refuse in townships is incinerated.
non-combustible material being buried. In many smaller stations and
villages incinerators with adjacent refuse drying sheds are now in use,
mud structures of beehive pattern being the type commonly employed.
These beehive incinerators are gradually replacing ihe drying hearth
pattern of permanent materials in various townships. They are very
much less costly to erect and are very efficient.
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School medical inspection is now in progress at Abeokuta, Ibadan,

. and Port Harcourt, and at a number of Government schools in the

Northern Provinces.

An infant welfare centre has been established at Aba, and similar
work is about to be started at Port Harcourt.

= i

IV.-PORT HEALTH WORK AND ADMINISTRATION.

Owing to general trade depression there has been a considerable
reduction in the amount of shipping entering Nigerian ports and in the
number of deck passengers carried. In Lagos there has been little
change in the routine of the Port Health organisation.

A seamen’s clinic for venereal diseases at Apapa has been open
for over a year. As Lagos is not a terminal port the number of cases
applying for treatment is not numerocus. The prophylaxis room, which
1s open all night when any ships are in port, has proved a popular
feature and has earned the gratitude of both seamen and shipping
companies. Undoubtedly this service has done much to reduce the
incidence of venereal diseases contracted in this port.

All vessels enter the port ' liable to gquarantine '’ until boarded
by the Port Health Officer. Bills of Health and Consular Visas are
scrutinised and the answers to the questions on the Quarantine Schedule
verified. All deck passengers and, where necessary, saloon passengers
and crew are examined,

All who are unprotecied against smallpox are vaccinated. The
vessel is then granted immediate pratique. Vessels arriving from
infected ports are subjected to a thorough examination and all
passengers and crew are medically inspected. The systematic trapping
of all vessels including local coastwise shipping by rat-calchers working
under the supervision of a sanilary superintendent has continued

out the wyear. All rodents recovered are submitted for
bacteriological examination.

All vessels entering the port, not being in possession of a valid
deratisation or deratisation exemption certificate, are immediately
subjected to a thorough examination for signs of rodent infestation.
At the end of the examination all the evidence is weighed and the
condition of the vessel placed in one of four broad categories; no sign of
rat infestation, a slight degree of infestation, moderately infested,
heavily infested. Generally, ships falling into the first two categories
are granted a deratisation exemption certificate; if into the latter two
categories, the vessel is fumigated and a deratisation certificate issued.
Since the almost universal adoption by maritime nations of Article 28
of the International Sanitary Convention, 1926, the uund}tmn of ships
with regard to rat infestation has undergone a remarkable improvement.

As in former years, the strictest measures were maintained. to
limit mosquito breeding on the foreshore and on craft in the harbour.
8,350 craft inspections were made, the larval index being 0.12

Six hundred and forty-one vessels entered the port during the

ear.
A One hundred and seventy-nine ships were boarded and cleared at
Calabar by the Medical Officer of Health during the year. It is hoped
to provide facilities there for the examination of sea-going passengers
and the disinfection of their baggage where necessary.

At Port Harcourt 324 ships entering the port were boarded and 320
vessels outward bound were cleared by the Medical Officer of Health.
With the exception of a few cases of chickenpox no infectious disease
was discovered. The usual inspections of harbour area, dockyard, and
marine craft were made.

W. H. PEACOCK,

Deputy Director of Health Service.
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Of the thirty-three malignant tumours it will be seen that the
sarcomata preponderate, the lympho-sarcomata alone numbering seven.
It is interesting to note the presence of two superficial sarcomatous
lesions of the ** Kaposi " type.

The adamantinomata are placed in the benign column mainly on
account of the clinical nature of these two cases.

Rabies.—Twenty-three dogs’ brains were received from the
various stations as shown in the following list. Of these, thirteen were
positive. e

| Number of Brains received
Station. and found r-uu:.l.wt for
| Mogri bodies.

Ilorin
Kaduna...
Kumba ...
Lagos ...
Okigwi ...
Port Harcourt

Umuahia :
Foru ... —

b B B s b

Other materials received included :—

(1) Blood films sent by the Medical Officer of Health, Lagos, from
a boy aged 2. He was suffering from jaundice and enlarged liver and
spleen. Films showed the presence of large numbers of nucleated red
cells, many being in a state of mitosis. A diagnosis of von Jaksch's
an@mia was suggested. Malaria parasites (subiertian) were also
present.

(2) Skin from ten cases were sent for examination for leprosy.
Of these, one was positive for acid-fast bacilli, six were suggestive
histologically and the remaining three were definitely negative.

(3) Sputum sent by Dr. Pasgual, Medical Officer, Mamfe,
containing operculated ova. This is interesting since in the 1931 report
a specimen of sputum containing ova identical with paragonimus was
noted. This latter specimen came from Bamenda.

(4) Tissue infected with red-grain mycetoma, sent by Dr. Hall,
Medical Officer, Kano. Tissue from knee region, infected with a black
grain mycetoma (identified by Dr. Duncan, London School of Hygiene
and Tropical Medicine, as Madurella mycetomi) sent by Dr. Bean,
Medical gﬂiuar, Maiduguri.

Hodgkin's disease.—Only three positive diagnoses were made
during the year, two being glands and one a spleen. Diphtheroids were
obtained in culture from one. The monkeys, four in number (Macacus
rhesus) which had been inoculated during the previous vear were killed
and examined, after a period of six months. Beyond an active
proliferation of the axillary lymph glands no changes were found in
the tissues. Emulsions of the glands were cultivated but no organisms
(Diphtheroids) were obtained. Tn the recent work on Hodgkin’s disease
at St. Bartholomew’s Hospital (Rose Research Memoir) the presence of
a virus in the glands from cases of Hodgkin's has been demonstrated.
It is hoped to continue investigations along this line.

Tropical ulcers—It was found possible to isolate the fusiform
baecilli in pure culture from cases of tropical ulcer. The eultures were
maintained over a period of several months. No transition into spiro-
chaetes was noted. Inoculations made into human volunteers did not
reproduce the uleerative condition.

ANTI-VARIOLA VACCINE.

The experiments with the neuro-testicular strain described in the
Annual Report for 1931 were continued and a full report will be
published in the West African Medical Journal. The difficulty caused
by rapid deterioration has not heen overcome and this method of vaceine
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prmi}.lution has therefore been abandoned. Experiments with sheep,
dwarf cattle of the Southern Provinces and calves of the humped cattle
ﬁaﬁﬂfffﬁgﬁn me?msl rhlmrﬁ been carried out and plans have been
uction of calf lymph in co-operati i '
el ymph in co-operation with the Veterinary
InTESTINAL COMPLAINTS.

Dysentery.—The claims of other work

, : prevented any further

extension of research in bacillary dysentery during the year and

d&t-am;'aunn of the various type Flexner sera r&nd&rec? accurate typing

impossible without extensive absorption work.
| Bact. dysenterie (shiga) was isolated for the first time since 1928,

eight cases being found during the year.

Bact. dysenterige Flexner still remained the most common cause
of dysentery. Twenty cases were found during the year but the
organisms could not be accurately typed owing to the very considerable
dror in titre of the various sera. Enough was done however to show
that as in previous years the types were diverse.

The most interesting strain was one of Bael. dysenterie Sonne
isolated from anative. This makes the fourth, and last, classical type of
dysentery bacillus which has been isolated in Lagos in the last few vears
as several cases of Schmitz dysentery have been found. Identification
of the Sonne strain has been very kindly confirmed by Dr. W. M. Scott,
Pathologist, Ministry of Health Laboratory.

The study of bacillary dysentery in Lagos presents a fascinating
epidemiological problem. Doubtless the very excellent water supply
prevents explosive outhreaks of the disease such as are common in nt}mer
tropical towns yet the sanitary conditions, especially as regards the sale
of foodstuffzs, are not such as to prevent localised outbreaks, and it is
difficult to understand the remarkable diversity of the types which are
found. [t is only rarelv that one can associate one case with another.

In addition to cases of true bacillary dysentery there are numerous
cases of pseudo-dysentery. Such cases, it has been observed, occur at
the beginning and at the end of each series of true bacillary dysentery.
iN.B.—Whila cases are found thronghout the year, a graph showing the

requency would show a series of waves, vet in each series the types may

be diverse and the patients collecied from all over the area). 1t may be
that the agency conveying frue bacillary strains may also convey the
organisms causing pseudo-dysentery but another possibility is that some
other factor bevond the organism itself is involved in the mechanism of
infection. A very suggestive fact is that a number of coliform
organisms from cases of psendo-dysentery agglutinate to a certain extent
with type dysentery sera Shiga, Flexner and Sonne. Many of the plate
eultures from pseudo-dvsentery cases show indications of bactoriophage
action and the part played by bacteriophage has vet to be determined.

Typhoid.—This disease has been reported from various localities
during the year and a number of Widals have been done. Four strains
of Bact. typhosum isolated from patients have been examined and all
were found to be non-motile on isolation. In two instances motility was
recovered only after the employment of the technique described by
Colquhoun and Kirkpatrick (Jour. of Pathology and Bacteriology,
Vol. 35, p. 367). One of these strains was isolated post-mortem, the
patient’s serum having failed an te-mortem to give a positive Widal.

Such a case emphasises the need for the employment ol strains
which will give an ** O " form of agglutination. The suspension used
for the Widal test was an Oxford Standard *“ H ' emulsion. There can
be little doubt that the formalin Bmserwltive together with local
climatic conditions destroyed any ** O ™" antigen which was originally
present. The infecting strain being non-motile, no “H " agglutinins
were developed in the patient and the result was a negative Widal.
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TSETSE INVESTIGATION,

During the year there has been a big increase in the amount of
 sleeping sickness work done in the field a though laboratory research
_;ﬂr at Gadau has suffered to some extent through a further depletion
2 the research Elaﬂ‘: Dr. R. D. Mackenzie, Immunologist, and
r. A. W. Taylor, Entomologist, resigned from the West African
‘Medical Service to take up appointments at home. Dr. W. E, 5. Merrett
\nnguz_m.{.lg at;;aﬂhed to the investigation for sleeping sickness work,
remained at Gadau and has carried out some interesting research on the
‘histo-pathology of cattle trypanosomiasis. It is hoped that a new
Entomologist will be appointed sometime in 1933,

_ The following scientific papers have been published. ** The
development of West African slrm':rlfs oEe T gambims.]; in . tachnoides
under normal lal‘::umtari( conditions and at raised temperatures " by
A. W. Taylor. “ The Influence of Cyclical transmission of Glossina
'Mchm:ﬁdas on a strain of T'rypanosoma brucei made resistant to human
serum — and * Sleeping Sickness in Northern Nigeria, a review of events
leading to adoption of present methods by H. M. O. Lester. Papers
dﬂalmg with (1) the characteristics of some local strains of the poly-
morphic trypanosomes, and (2) the bionomics of Aedes egypti in
Northern Nigeria, are being prepared for publication.

- At a meeting of the Committee of Animal Health held at Katsina
various problems of {rypanosomiasis were discussed, the work done for
the committee considered and a future programme of work agreed upon.
This was followed by the first meeting of the newly formed dietetics
committee. One of the resolutions passed by this committee affects the
tsetse i.nvaaeiigﬂtion very closely am[ s0 is given here in full ** That the
commitiee advocates the clearing and farming of fringing thicket and
kurumi (patches of dense bhush near water) within two miles radius of
towns and villages in tsetse areas . It is felt that the one chance of
tsetse control in this country lies in persuading the people to protect
themselves by clearing and farming the dangerous areas near their
villages. Sleeping sickness is so wide spread that it is quite impossible
for any government department to carry out the enormous amount of
Xlﬂtmt-iva clearing that would be required. It is hoped that Native

Ldministrations in sleeping sickness areas will endeavour to persnade
the people themselves to undertake this work through their village
organisations. In many areas this should not be too difficult as the
people recognise the great value of the kurumi soil for farming purposes.

LanoraToRY WoOREK.

In 1930 cattle experiments were complicaied by the fact that
. morsitans in the wet season spread throughout the catile grazing
grounds right up to the station and so infected the controls. Last year
work had to be arranged in such a manner that experiments would be
completed before the time of this wet season spread. In January of this
year a complete block clearing was made for about 1,200 yards all round
the station. Careful observations made in the wet seazon showed that
‘tsetse did not spread into the cleared area, though at one time the fly
density in the savannah skirting the clearings rose to 1.5 per boy hour,
Cattle were kept as close to the station as possible and were not allowed
to graze within 500 yards of the savannah.

| EFFECT OF THE ApMINISTRATION oF MIiNERALS ox TrYPANOSOMIASIS
oF CATTLE.

At the 1931 meeting of the Animal Health Committee it was
decided that experiments should be condueted at Gadau to show the
effect on cattle trypanosomiasis of feeding small quantities of the
following minerals (@) sodium bicarbonate (b) kanwa (a native alkaline
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salt) (¢) iron (4) iodine and (e) iron and sodium bicarbonate. Sixty
animals were given a double infection of T'. congolense and T'. vivar and
divided into groups of ten. In the first attempt the disease had run a
normal course for three weeks when the animaﬁs contracted rinderpest. .

In view of this outbreak of rinderpest the whole experiment had
to be repeated, this time using only animals which had been given a
double inoculation against this disease. They were given the extra
minerals for a month then inoculated with a double infection of T'. vivax
and 7. congolense. This disease ran a very rapid course and within six
weeks fifty-five out of the sixty animals had died. The mortality and
course of the disease was similar in all the groups, the small doses of
minerals appearing to have no effect whatsoever. At one time the
disease was so acute and the post-mortem findings so siriking that we
were led to think that some other disease must have been present as a
complication. Later evidence leads us to believe that this was not the
case and that the severity of the disease was caused by the abnormally
high virulence of the T. vivax strain used.

THE TREATMENT oF BoVINE TRYPANOSOMIASISE WITH ANTIMONY TARTRATE.

In the 1931 report mention was made of our lack of success in
treating a group of infected cattle with tartar emetic. It was realised
that further work would be required before we could form an opinion as
to the value of this drug in the treatment of cattle infected with Nigerian
T. congolense and T'. vivax strains. '

The resulis obtained to date are summarised below. In each case
the animals were given a double infection of T. congolense and T. vivar
by syringe passage.

(@) Premunition experiment (1931). Out of thirty animals
treated with tartar emetic, nineteen were dead at the end of five months,
a death rate of sixty-three per cent. With a control group of ten
untreated beasts six died in the same period, a death rate of sixty
per cent.

(b) After the rinderpest outbreak, all the animals having been
given serum treatment, there were forty-six survivors, all of which were
suffering from the double trypanosome infection and were in poor
general condition. These were given doses of tfartar emetic in
accordance with their weight and condition, an animal of 300 kilos
receiving one gramme of the drug at a time. At the end of six months
thirty-four animals had died in spite of treatment, a death rate of
seventy-six per cent.

(¢) An experiment was devised to compare the result of treatin
infected cattle with full weekly doses of tartar emetic and with
inereasing doses given at short intervals, the total quantity of drug iven
being the same in each case. Thirty animals were used, ten bei
treated by each of these two methods and ten being left untreated. The
differences between the two tartar emetic groups were hardly significant
and it would appear that the extra labour involved in giving graduated
doses over a longer period of time is not justifiable. Considering the
treatment as a whole, out of twenty treated animals fourteen died within
six months, a mortality of seventy per cent. whereas with the controls
all died within two and a half months, a mortality of 100 per cent.

The one conclusion that can be drawn is that cattle in an advanced
stage of the disease and suffering from a double infection derive little
benefit from treatment with tartar emetic. Tt should be emphasised
that these observations do not in any way show that fartar emetic may
not be of great value to beasts suffering from a naturally acquired single
infection. Experiments are being carried out in an attempt to throw
some light on this point.
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A COMPARISON OF THE BEHAVIOUR oF T. vivaz axp T. conqgolense
IN CATTLE.

Ihere is some confliction of evidence as to whether 7. vivar or
T. congolense is of the greater economic importance in Nigeria. In
South and East Africa it is generally recognised that T'. congolense is not
only the killing trypanosome but, also the one most refractory to drug
treatment, while 7. vivar usually has a low degree of virulence. Our
experience in Nigeria has been that T. vivex is the trypanosome most
offen met with and that on many occasions it has a igh degree of
virulence. 1
. Iwenty cattle were divided into two equal groups one of which
was infected with 7'. vivar and the other with 7. congolense. Both
strains were obtained from wild . morsitans and had undergone one
syringe passage only. Careful records of temperature, weights, red cell
counts, etc., were kept for both series of animals. At the end of five
months all the 7'. vivaz catile were dead; with the T congolense animals
however the disease took a very chronie course and all the animals were
alive al the end of the same period.

!
Direct InrecTion with T, vivar.

| Out of 170 clean animals purchased in October 126 rapidly became
infected with T'. vivaxr and none of them with 7. congolense. As the
possibility of infection with tsetse can be exeluded it is obvious that this
must have been an instance of direct infection by stomoxys or other
biting flies. Conditions were ideal for the occurrence of direct infection
as a very virulent vivar strain was present and large numbers of cattle
were herded together in comparatively small paddocks at a time when
biting flies were very numerous. When once the remaining elean cattle
were arated from the infected beasts, no more cases occurred. The
infected cattle are being used in various treatment experiments.

HistoraTHOLOGY OF BovINE TRYPANOSOMIASIS,

Up to the present only a small number of animals suffering from
the double infection have been examined and this infection was of the
acute and not of the more usual chronic type. So far it has not been

ible to prove the presence of trypanocidal deposits described by
Feruzzi as occurring in monkeys. On the other hand the cellular
infiltrations are remarkably similar in character and distribution to those
described by this author. “All the organs were examined microscopically
but the heart has been the most constant seat of lesions in our cases.
The epicardium round the coronary artery and its branches was
disorganised. There were areas of fatty degeneration combined with a
very extensive infiliration of different kinds of cells. The -chief
infiltrating cells seen were large mononuclears, polvhedral cells with
basophile cytoplasm, macmphafes and morular cells. Lesions also
occurred in the liver, kidney, spleen, lymphatic glands, etc., and they
all had this striking cellular infiltration.

THE CHARACTERISTICS AND NATURE OF 20ME NIGERIAN STRAINS OF THE
PovryumorrHIC TRYPANOROMES,

The work described in previous reporis has been continued and is
yielding some interesting results. One strain, Ayu 6, isolated from
an untreated sleeping sickness case in Ayu district, Platean Province,
an area where there is no great quantity of game and no G. morsitans,
has all the characteristies ascribed to T'. rhodesiense. Its virulence was
similar to that of many of our local T'. brucei strains and with some small
animals stained blood films showed a high percentage of posterior
nuclear forms. When tested against human serum all trypanosomes
were killed within three hours while it was so resistant to tryparsamide
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in guinea-pigs that a dose of about (.30 grammes per kilogram of body
welght was needed for complete disappearance of trypanosomes from the
peripheral blood.

Some strains from human cases have all the characteristics of
classical T'. gambiense while others seem to occupy an intermediate
position between these extremes. For example Ayun 5 was only
moderately virulent to small laboratory animals and yet blood films
showed a high percentage of posterior nuclear forms. In guinea-pigs
the strain was very sensitive to tryparsamide, trypanosomes being
cleared from the peripheral blood by a dose of less than 0.01 grammes
per kilo. It was also completely insensitive to human serum.

These results afford strong support to the theory that
T. rhodesiense and T. gambiense are rea[ﬂ]}* one species and t the
differentiation of African human trypanosomes into two species is
artificial and unnecessary.

Observations are being carried out in an endeavour to throw light
on the vexed question of ﬁle relationship of the game trypanosome
T'. brucei to human trypanosomiasis. It has been shown that when once
a strain of 7. brueei has acquired an artificial resistance to normal
human serum this resistance can survive cyclical transmission throu
Glossina. Using a strain of T'. brucei which is killed in three hours
normal human serum, the trypanocidal power of the serum of healthy
and sick natives is being tested in vitro. So far some 150 tests have been
carried out the serum being derived from healthy labourers and from a
series of cases other than sleepin% sickness attending the Gadau
dispensary. So far no case has been found in which the serum has lost
its trypanocidal power, in fact in no case was this property markedly
diminished.

This same strain of 7'. brucei was injected subcutaneously into the
arms of three European volunteers and forty African volunteers.
Blood was taken from an infected white rat and was diluted with citrated
saline to such a degree that each dose contained about ten million living
trypanosomes. In every case the result was negative.

I'me EFFeEcT oF Cycrical TransMIssioN oN THE VIRULENCE OF A STRAIN.

Observations have been made which show that the virulence of a
trypanosome strain may be diminished very greatly by cyclical trans-
mission Lhmu¥h (. tachinoides. This was particularly well seen with
one strain of T'. brucei. Before cyclical trahsmission the behaviour of
this strain in mice was in accordance with the classical description.
T'rypanosomes appeared in the blood after a short incubation period and
increased in numbers steadily until the death of the mouse. After
passing through tsetse there was a long incubation period, trypanosomes
were not numerous in the blood and there were numerous relapses.
Several mice lived more than six months showing only an onal
scanty infection in the blood. Similar results were obtained with a
strain of T. rhodesiense which had been kept going for many years in
London laboratories. Prior to cyclical passage this strain was very
virulent and would kill a guinea-pig in about ten days. After trans-
1 ission through 6. tachinoides the sirain was almost avirulent and had
little or no effect on a guinea-pig. Later work has shown that with more
recently isolated strains, the characteristics of which had not been
changed by constant syringe passage, cyclical transmission may have
little effect on the virulence.

Corrivarion ofF TRYPANOSOMES.

In view of the |'E'||lmrl, by Lwofl that hematin when added to a
vegetable peptone medium ‘greatly facilitated the cultivation of
irypanosomes, an aftempt was made to grow T. gambiense on Fildes
medium. Results were negative on this medium whereas V. Razha's
medium gave a fair growth.
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cases. The result showed that of these 13.4 per cent. are dead and 54.6
per cent. are still infected.

Dumg the period 1928-1930, over 2,000 of the Ganawuris received
treatment with tryparsamide, Unfortunately they did not attend
mgaglarlyfmany of them returning for a few injections only when the
again felt ill, and very few completed an adequate course of treatment.
As a result of these frequent small doses many cases have now become
completely resistant to tryparsamide. The only hope for the tribe would

ear to be the absolute prohibition of visifs to their old farms and
age sites,

The neighbouring district of Kwall has also been surveyed. Out
of the 5,550 people examined in this area 650 infected cases were found,
an infection rate of 11.6 per cent. In Miango the infection rate was very
much lower and out of 8,728 people examined only 123 positive cases
were found. Treatment is stil] going on and attendances are fairly
satisfactory. :

Benue Province.—The survey of Keana, Awe and Lafia was
undertaken as a result of the preliminary survey made last year. The
figures were as follows :—

e Populati Populaty I 58, Infection
District. Loq?;l:;&]“ ;;:I:ni'i:u:?in [ Cases, | nl'E:I,u.
%
Keana ... 6,860 6,107 526 BG
Lafia Town ... ius 3,704 | 080 199 |
Awe District ...

2357 B33 | 208 243

The infection rate was high in the towns of Keana and Awe, bein

24.3 per cent. and 30.8 per cent. respectively. At the commencement o
the sur of Lafia town, the population took fright and stampeded and
1t was difficult to persuade them to return for examination or treatment.
Similar difficulties were met with in the other areas so that this survey
can have done little good from the point of view of prophylaxis. Out of
the 933 cases diagnosed 141 completed a full course of treatment and 250
others received incomplete treatment.

Treatment of cases attending voluntarily has been continued at
Gadau, and in all 619 cases have been treated here during the wvear.
These cases have come chiefly from the Bedde Emirate, the Jafun
district of Kano and the disfricts of Sarkin Auyo and Wambai in
Hadejia, where as stated in the 1931 report, the survey was not very
successful owing to the antagonism of the inhabitants. ~ It is hoped to
re-survey parts of these Hadejia distriets in 1933.

An attempt was made to combine vaws treatment with the slaaﬁ'
ing sickness campaign in the southern division, Plateau Province. The
figures for the four districts were :—

Distriet. Engoisti Yaws Cases. | Infection
W 3 | I.'t"il'
Nunku ... el 19,158 | 77
15:;::-. 0,706 ! 914 93
Wamba aes amn g ¥aa ﬁ-‘ﬁ?ﬁ ,&23 |
LT R 9.510 800 o4

Treatment consisted of eight weekly injections of Sobita, the dose
per injection for an adult being four grains. It was given intra-
muscularly. The results were good in cases of frambeesial yaws, and
in most cases considerable improvement was produced in crab vaws.
Treatment was controlled by the Kahn test. The painful effects of
Sobita made treatment so unpopular that it has had to be discontinued

for the time being.
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(ii) SEcoxp Year MEDICAL.

Until November there were iwelve students in this class and all
having passed the second professional examination they were promoted
to the third year.

(iii) Triep YEar MEDICAL.

This class was formed for the first time in November, with twelve
students, as stated above.

(iv) PHARMACEUTICAL STUDENTS.

The number of registered pharmaceutical students who were in
attendance during the year was fifty-three, a decrease of eight from the
previous year. gf this number twenty-one were subsisted by Govern-
ment, the remainder being private students.

Duties of Staff:

1. Superintendent.—Before proceeding on leave the superin-
tendent performed the administrative duties of the college. He also
lectured to the first year medical students in botany, to the second year
medical students in anatomy, organic chemistry and chemical
physiology, and to the pharmaceutical students in urine analysis.

On his return from leave he again performed the administrative
duties of the college and lectured as f[}}lllﬂws :—To the second year
medical students in anatomy and chemical physiology, and to the third
year medical students in pharmaceutics, therapeutics, materia medica
and pharmacology.

He certified invoices of a total of 710 showing spiritual medicinal
preparations exempt from Customs Import Duty.

He was appointed by the Board of Medical Examiners to be a
member of each of the sub-committees appointed to conduct the follow-
ing examinations :—

February, 1932—Dispensers examinalion.

July, 1932—Dispensers and Chemists and Druggists examin-

ations.

November, 1932—First and second professional examinations

for medical students.

He also conducted the examination of entrance for pharmaceutical
students in October, 1932.

Medical Tutor—The medical tutor until he proceeded on leave
lectured to the first year medical students in zoology and to the second
year medical students in anatomy, physiology and histology.

On his return from leave he lectured to the second year medical
students in physiology and conducted the classes in systematic medicine
for the third vear medical students at the African hospital. He was
appointed by the Board of Medical Examiners to be a member of the
sub-commitfee which conducted the first and second professional
examinations in November.

Surgical Tutor.—The surgical tutor assumed duties at the college
in Nummgﬁr and has since conducted classes in surgery for the third
year medical students at the African hospital.

Pharmacist—The pharmacist, (or the Assistant Superintendent
of the Dispensers Training School) was responsible to the superintendent
for the administration of the school of pharmacy.

Before proceeding on leave in July he lectured to the first year
miedical students in chemistry and physics and to all pharmaceutical
students in pharmacy.

Since his return from leave in November he has lectured to the
second year medical students in organic chemisiry, to the third year
medical students in pharmaceutics and to all pharmaceutical students
in pharmacy, pharmacognosy, forensic pharmacy, and to the second
vear in pharmaceutical chemistry.
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SEcTioN B.
1'he Blood:
(1) Composition.
Red cells.

EB White cells.

4) Blood platelets.
(b Hmmﬂ.}:miasis.

(6) Heemolysis.

The technical assistant has devoted considerable time to the

preparation of diagrams and histological tissues as well as assisting in
the demonstrations and practical work.

(f) Report on Pharmacology and Therapeutics.—Twelve third-
ear medical students atiended the lectures on these subjects every
aturday morning during the latter part of November and the whole of
December at the Medical Training College, Yaba.

~ The special terms now employed to designate the different
divisions of the old term °‘ Materia Medica ' were explained in the
preliminary lectures and the following subjects were dealt with
subsequently :—

Methods of administering medicines : the important routes
employed for the introduction of remedies. Posology :
conditions which modify the effects of drugs, with special
reference to age, idiosyncrasy, habit, and ecumulative
action.

Incompatibilty, physical, chemical, therapeutical and pharma-
ceutical.

(7) Report on Pharmacy and Materia Medica.—Since November

the assistant superintendent has lectured for one hour per week to the
third year medical students in accordance with the syllabus.

B. ScrooL oF PHARMACY, ZARIA.
I—Premises.

No structural alteration in the premises took place during the
yvear. The small lecture room was fitted up for instruction in botany
and pharmacognosy.

2 —Equipment.

Several fresh pieces of apparatus were obtained from England to
facilitate the teaching of chemisiry and botany.

The school received a gift from the West African Drug Company
of a very fine materia medica cabinet with specimens.

A petrol gas apparatus, dismantled from the Calabar laboratory
was forwarded to the school. It is now in process of being fitted up.

3.—Staff.

The staff consisted of an assistant superintendent and one member
of the African staff of the school of pharmacy. :

The assistant superintendent irrqceeded on leave from Zaria on
May 24th, and returned arriving at Zaria on October 22nd. During his
absence revision work was conducted by the African member of the staff.

The African member of the staff proceeded on leave for fifteen
days in August. During his absence, the school was closed for the

annual school holidays.
4. —Students.

On November 7th nine fresh students were enrolled making a total
of nineteen; eighteen subsisted by Government, and one a private
student subsisted by the Kano Native Administration. Eighteen of the
students received their preliminary training at Katsina Higher College,
and one at the C.M.8. School, Zaria.
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5.—Duties of Staff.
(i) Assistant Superintendent.

. The assistant superintendent performed the administrative duties
of the school and lectured in all subjects.

(ii) African Staff.
. The African member of the staff conducted tutorial classes in most
subjects. He further supervised the revision course of work during the
absence on leave of the assistant superintendent.

6.—Duties of Students.

As formerly the students regularly cleaned and tidied the school
premises. Two senior students were detailed to supervise this work. A
roster of students was drawn up for the compounding of laboratory
reagents,

Two senior students commenced in November to assist the staff
by demonstrating and conducting a few tutorial periods to first year
students.

7.—Sessions.

Session 1931-32 terminated on May 21st, 1932. Revision work
then proceeded under the guidance of African staff. Session 1932/38
commenced on November Tth.

8. —Vacations.

Apart from public holidays, the school was closed for vacation

during the month of August.
8.—Classes.

For the duration of session 1931/32, a second year pharmacy
course was in progress. At the commencement of session 1932/33, the
students were divided into two years, first and third. The first year
students commenced their studies concentrating on chemistry, physies
and botany. The third year students continued with their studies from
the previous session.

10.—Ezxaminations.

Oral, written and practical tests were given at frequent intervals.
Terminal examinations were held in April and December. The results
were recorded together with brief reports on the progress of each student.

11.—Work of Students.
The majority of students worked consistently throughout the
year. Progress was satisfactory and practical work was on the whole

fairly good.
12.—Health of Students.
The health of the students was fairly good, minor ailments being
treated at the African Hospital, Zaria.

12.——Hostel,

Upon the entry of new students the hostel accommodation proved
too small. Five married students are living in Zaria City; the
remainder, fourteen in number, reside in the hostel, single students
being allocated one room only.

14.—{Fames,
The school produced creditable teams in both ericket and football.
A fairly full fixture list has been prepared for 1933.

15.—General.

The school commenced to supply arsenical antidote to the
Northern Provinces in May, for the anti-locust campaign, but this work
was taken over by the School of Pharmacy, Yaba, when the assistant
superintendent proceeded on leave.

A number of evening lectures were arranged during the year on
subjects of scientific and general interest, the students proving more
than willing to attend.
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but the litters are very few and very small (3-4 being an average). This
1s s0 well known now that when the writer is on leave, the animals are
kept rigidly on this ration and there is no great increase of the stock,
As soon as young rats or guinea-pigs are wanted the ration is increased
by the addition of lettuce. In one month there will be as many litters
as desired and the average litter will be nine to twelve young rats. The
millets and milk (the vast bulk of the Hausa food) are thus clearly shown
to be deficient in Vitamin E, the fertility vitamin. There is evidence
that mineral deficiency also plays a part in the low Hausa fertility rate
but this is not yet proven. One extremely interesting observation is this.
Bakori is a town which is famous for its fertile women. Many women
have as many as nine children, and it is a matter of pride to them.
Bakori is built in a grove of kuka trees and the people certainly have
more kuka leaves to eat per head than any other town which I know.
The kuka leaf is one of tﬁe richest leaves in calcium which I have yet
analysed. On the basis of the edible portion, just as put in the stew, it
contains over 2.0 per cent. calcium. This result is consistent for leaf
from all over Northern Nigeria. As mineral deficiency can most
certainly prohibit fertility this observation is being followed up by
experimental feeding.

Tne CHILDREN.

The growth rate for height is very much the same as the gﬁowth
rate of white children up to the age of fifteen to sixteen. The Hausa
then lags and is eventually a little shorter than the European.

The condition is very much different for growth in weight. In
every age group the Hausa child ig very much inferior to the European
child. At fifteen years of age the boys are as much as 15-20 1b. below
weight, while the girls are 4-5 Ib. below.

The Musewlar Strength of Hausa boys bears no comparizon to the
strength of the white school boy. He is very often as much as 1/3 less
on the hand grip dynamometer. The girls appear to be as strong as the
boys but the figures have not yet been worked out in detail. They are
certainly very nearly the same. '

The wvital capacity of both groups bears no comparison to
European children. Here again the girls are quite as good as the boys.

In general, it may be said that the average Hausa boy would be
treated in Britain as ** a weed ' by the school medical officer and he
would most certainly be given special attention in the clinic. The girls
are by no means so poor physically and the reason will soon be seen.
This 1s a very serious state ::-F affairs, and it is not confined to one town
as the 3,000 children examined are in towns as much as 140 miles a
There cannot be the slightest dubiety about the general conclusion that
the boy-hood of the Hausa people is not a fit boy-hood.

It is guite clear from the examination of the children that the
impulse for growth is there, but there is an outstanding deficiency in
weight and strength. Weight depends on the formation of bone and of
musecle. The Hausa boy is thin and wiry and we have seen that his
muscles are also weak. There is a definite muscular defect. The very
high incidence in one year of 1.295 fractures as opposed to 306
dislocations without fracture also demonstrates the defective strength
of hones. The incidence of fractures would certainly be higher if there
were facilities for examination of sprains of the wrists and ankles
radiography. As the musculature depends on the protein eaten this is
a clear indication that all is not well in the protein moiety of the dietary.
The development of bone depends on the mineral content of the die
and as this is apparently defective we here have a second reason, wi
defective fertility, to suspect the mineral content of the dietary of the
Hausa people. At the moment what is quite clear is that physically the
children of the Hausa are a very poor group and so inquiry from the
dietetic standpoint was justified.
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- The quality of the dishes prepared was very superior to the
ordinary people’s food and there was very much more meat and milk and
oil consumed. It would appear that to the growing child the protein
content was quite adequate and was of good %iolog'tml quality as well.
It is notable that the calcium and 'jmhmphorus were present in very much
the same quantities as are regarded as standard for the child, nam
one gram of calcium and 1.32 G of phosphorus per day. The ou
standing deficiency of this food was the lack of Vitamin A and the lack
of the Vitamin B complex. There was no reason to believe that Vitamin
C was being consumed either and the conditions of the girls’ mouths
seemed to indicate this. It was advised that limes be given to the house-
hold rather more frequently than had been the habit in the past, and a
mixture of yeast, cod-liver oil and calcium carbonate was given to the
children daily. This proved conclusively that there had been a vitamin
deficiency as this group of fifty odd children grew more rapidly than the
controls in the houses of District Heads.

It has been noticed that the morbidity has decreased amongst
them, and colds, for one thing, are very much less frequent. :

EXPERIMENTS ON PRISONERS.

The great criteria of growth, maintenance and reproduction
cannot be applied to dietetic experimentation on adult human beings.
Their growth finished, it would never be justified to subject human
beings to any regimen which might cause an impairment of their health,
and prisoners cannot, obviously, be the subject of reproductive
experiments. This field is the only one really open to human
experimentation at present and it is the most barren of all. The aims of
the experiments have had to be to add supplements to the prison rations
and note changes in weights and changes in the composition of the blood.
Work done in Kaduna was exceedingly difficult of interpretation
because the prisoners were on a basal diet which was better than what
they ordinarily had outside the prison. In Kaduna prison it was of
significance that the group which gained most weight were those
prisoners who were receiving a supplement of groundnuts (good protein
and oil and minerals). The second best group was the one which
received a supplement of milk (good protein and minerals a.?in}. As
the grain used was whole ground and red palm oil was the fat used and
limes were a constant issue there was no reason to suspect any vitamin
deficiency, and recent work has borne that out. The deficiencies in the
Government scale of rations were sub-optimal amounts of biologically
good protein and minerals especially iodine and calcium.

The Katsina experiments are not yet finished but it is quite clear
that the addition of meat daily to the ration makes for a greatly
improved physique. The addition of red palm oil (very mich in
Vitamin A precursor) has also had a very marked effect and the addition
of calcium has been more carefully controlled than in Kaduna and shows
that it is very valuable. This work will not be finished for another two
months, but it seems that the case is already proven that vitamins,
proteins and minerals are the great need of the Hausa people.

ExprEriMENTAL FEEDING oF RaTs axp PicroNns,

A series of repeat experiments have been sel up so as to demon-
strate to the committee the conditions to be deseribed. The foods under
test have been guinea-corn, pear] millet, sesamum indicum (Beniseed),
ghee, kuka leaves, and sour milk (Nono). It is probably much clearer
to summarise the knowledge gained under the headings of the names of
the foods.

GUINEA-CORN.

Pigeons will grow and hatch eggs when fed on this grain alone,
but the young either die early or die when half grown. I have never
been able to get successful reproduction. Tt is to be noted that Plimmer
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part of their food is composed of the millets. No detailed work has been
done on sour milk as ﬂfﬂt as its properties are already so well known and
the more urgent problem was finding out the biological values of the
millets.

SUMMARY OF EXPERIMENTAL RESULTS.

Examination of 3,000 Hausa children has proved that there is a
grave defect in the national growth rate. Experiment has proved that
guinea-corn, the staple food of this part of the country, is so poor in all
but carbohydrate and phosphorus lgat it cannot be considered as bei
anything but a very poor food. It is also very likely that its phosphorus
is not present in a form that is easily absorbed.

The experimental feeding of prisoners, children and animals has
shown that the chief deficiencies of gu-:: Hausa dietary are protein of first
class quality, vitamins, and minerals partienlarly caleium and, from one
experiment, probably iodine also.

F. RECOMMENDATIONS.

This section of the report is the one which I hope will illustrate
the value of a committee. 'lphe suggestions which T am putting forward
are to the last degree tentative anﬁ hope that discussion will enable us
to get a policy of food improvement which will be to the benefit of the
Hausa people. I am not concerned with the methods which will be used
to overcome the deficiencies in the Hausa dietary, but I am most deeply
concerned to see that something is done. Each department represen
on the committes knows its own problems best, and no doubt from their
past experience they can say with anthority that this or that is feasible.
Once feasibility of a line of action is apparent it is then necessary for the
administrative service to put that action into gear, so to speak, and this
co-operating service is the only one that will get any experimental work
translated into practical politics. I do desire it elearly to be understood
that if not a single recommendation of mine is acceptable to the
committee that I shall not mind in the slightest degree as long as
something is decided to the benefit of the people. One point, T know,
needs emphasis, there is no great difficulty in introducing new crops and
new dietary habits if they can be shown to be worth while. In East
Africa maize was imported and made the staple erop because the le
saw its advantages over their millets. Tt is now a staple food. Famine
in Ireland introduced maize and it is now the greatest maize producing
country in Europe. The time factor will vary but introduction of better
crops is always a practical proposition.

WhAT ARE THE DMETARY REQUIREMENTS,

Certain standards have been generally accepted for the white
races and all discussions as to the requirements in the tropics are agreed
that there is no evidence to show that a different standard is necessary.
Breinl and Young reviewed the literature on tropical dietaries and came
to the conclusion that ** in general, the requirements in calories of white
men or coloured natives, does not differ appreciably from European
standards *’.  Orr and Gilkes say that ** there is no reason to expect that
there would be much difference in the relative proportions of the
different constituents required "’. My work on prisoners showed that
an intake of eighty-two grams per day of protein eould with advan
be reinforced by an increase, and so did the work on caleium. It is
therefore apparently correct for Nigeria as well, that the ne%‘ﬂ requires
about the same standards as the European to be applied to his dietary.
The following are the generally accepted standards.

Protein ... 100 grams daily.
Eat .. 2 2 S R0 g

Carbohydrate to bring the calorific value to 3,400, for ordinary
life. Tt is very important that the distribution of the calories between
these proximate prineiples should be.
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and fruit are Eenerall}r regarded as being most nutritious to farm stock.
Recent work has shown that the mango 1s very rich in vitamin A and in
vitamin C. This makes it an imporiant fruit to the Hausa, as he will
certainly eat it if he can get it. There are over 500 varieties lying in six
species groups, and care should be taken not to introduce any of the
almost uneatable turpentine flavoured varieties. :

The silk cotton tree (Rimi-Eriodendron orientale) is of dietetic
importance because ot its edible leaves. They are much eaten around
Zaria where there are many magnificent trees. The Hausa does not
appreciatc that this tree is easily propagated by large (4-6 faﬂ stakes.
The French have realised the importance of the ** Kapok ™ uced by
these trees, and they are actively laying down large lantaﬁiuna. It is
also to be remembered that the seeds contain as muech as twenty-seven
per cent. of oil which is finding an expanding market both for human
food and for soaps. The oil cake is used in the east tifii:uac' in
Malaya, so that it is seen that this tree also supplies many produets of use
to man.

In this section it is to be noticed that I have not mentioned the
hea Butter tree. This is because it is receiving much attention from
‘e Agricultural Department of the Gold Coast, and we shall no doubt
¢ 23 Tigar of the result without resorting to duplication of experimentation
{3 e in Nigeria. Mr. Greenwood's report on Nigerian shea butter
ers all that we know of this crop here.

** H " NEepeEp HELP SUGGESTED TO AGRICULTURAL IJEPARTMENT.

The great agricultural problem from the dietetic point of view is
the institution of other fun{llsl for guinea-corn, or, alternatively, the
supplementing of this food with others which will make good its
deficiencies. There is a school of dietetics which maintains that cereals
are actively harmful foods to the human organism. Although the
Medical Research Council of Britain has made no definite statement on
the matter, the pronouncements of its secretary, support this view. To
this view I cannot subseribe, and so it is now clear that my condemnation
of guinea-corn is based purely upon experimental evidence, and that the
other great cereal of the country pearl millet, does not share in the
condemnation.

Maize.—1 suggest that one of the first crops which need experi-
mentation is yellow maize. It is perfectly useless to try to introduce a
white variety of maize as it is devoid of vitamin A and vitamin E, two
deficiencies in guinea-corn which E{sl]ow maize can correct. There are
many varieties of vellow maize which are grown in the desert areas of
Arizona, and it would probably be worth while to try and introduce
these. In Gwarri and Nupe the pagans grow a bright yellow maize
which matures in ninety days, and they therefore get two crops in some
areas by sowing at the beginning and the middle of the rains. This
variety, instead of Lagos white, would ]Jrﬂhahlty_ give good results
eventually in the north if selection was to play a part in the work. Maize
is one of the great foods of the world, and the value of yellow maize in
any scheme of mixed farming for a tropical country can hardly be over-
estimated. The native already eats some yellow, rapidly growing
maize, and he could probably be induced to grow it extensively in
first instance for export, and for local sale to Government institutions as
food for man and cattle, I presume that there would be a market in the
south as well. The desert varieties from America would probably be
well worth a trial, alongside any yellow varieties that are quick maturing
and indigenous to West Africa.

Rice.

The native rices are extremely popular in the areas in which they
are grown, but extension of the area under crop is necessarily limited by
the areas which are flooded. Tt seems (from the Kwarri Irrigation Farm
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Report) that native rices mature in about 110 days, whereas the exotic
varieties, which gave much higher yields, matured in about 120 days.
The Senior Agronomist of California University assures me that there
are very many varieties of quickly maturing rices which take about
eighty to ninety days for maturity. ~ It is therefore probable that trial of
these varieties would find some which it would be possible to plant in
flood areas which dry up in about that time, and they would be reaped
before any damage was done by rapidly receding waters. Actually time
would be gained by irrigation nurseries in these areas by digging shallow
wells and each farmer irrigating his small nursery by the usual native
method of the bucket balanced on a lever by a lump of mud. An import-
ant point from the dietetic point of view would be to find a rice w‘?ﬁch
hulls so easily that no parboiling whatever would be necessary. Sierra
Leone is pro ahﬁrl the greatest rice country of West Africa and in the
Timani country they have a rice which is generully regarded as being of
the finest quality grown in the country. It is very signifieant that this
grain requires no parboiling and is only aubmitteﬁ to prolonged drying
and then pounding.

In Sierra Leone there are also several varieties of rice grown which
are entirely dependent on the rainfall to grow. These take as long as
five months to mature but produce forty bushels per acre as against the
fifteen bushels of the quick maturing varieties, which are apparently
choked out with weeds. 1 don’t know how far selection has gone of
native rices at Kwarri, it is probable that some indigenous varieties have
been found which are entirely suitable to this country.

BENISEED.

I have stressed the great nutritive value of beniseed, and I would
suggest that selection experiments be carried out. There is no doubt
that the yield varies enormously depending on the size of the seeds.
Sampson in his report on the Gambia, where he points out the conditions
are similar to Northern Territories and Northern Nigeria, stresses the
importance of this crop, and emphasises the fact that if it is sufficiently
closely planted there is no need for weeding. The possibility of a second

15 one worth while bearing in mind. The Chief Veterinary Officer
of Gold Coast has, however, just told me that he eannot get the erop
to grow when planted in the late rains. Seed from such a crop from
Benue Province might make all the difference.

Crrrus FruITs.

The native grows limes and it is admirable stock for other varieties
of citrus fruit. The popularisation of limes alone would be eminently
worth while as in hospital practice scurvy is not a rare disease. In my
own experience I have found all citrus trees, except limes, difficult to
grow and even then need attention for two years. For this reason it
would probably be wise to advise that lime seedlings should be planted
in compounds where they could be tended, and if necessary watered
without any trouble.

The icultural Depariment will no doubt be able to draw on the
experience of other tropical countries to suggest crops which will enrich
guinea-corn or replace it. I should be very glad to supply information
as to the known dietetic value of any erops which they may contemplate.

“H * InsTiITUTIONS AND IMPROVEMENT OF DIETARY.

Prisons.—There is some objection to prison gardens which I

have not been able to fathom. It appears to me to be desirable that some
risoners should be used to cultivaie the green vegetables which they eat.
g‘his would be an admirable method of getting rid of their night soil and
the educative value would be high. The whole modern tendency is to
use the criminal in productive labour because its reclamation value is


















