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1. Background 1nf orma‘l:ion

It is only fairly recently that specialized 1nternational agencies hatve been.
taking a more active part in‘the control of African trypanosomiasis. The reasons
for\tlhis r‘elatijrely: late interest have been indicated in a previous‘document,l which

is attached for easy reference‘(ﬁnnexll);

The first task to which the two international ofganizéa.tions mainly concerned - .
WHO and FAO ~ addressed themselves was to make am appraisal of the current situation
of mman and animal frypancsomiasis and to determine which problems required
immediate attention. For expert advice, the Advisory Panel on Parasitic Diseases ‘
was enlarged to include a special section on. trypanosomiasis and an Expert Commitiee
was convened.in June 1962, whose report should still be considered as an up-to—date
asgessment of the situation. The very spscial position of trypancsomiasis due to . -
its epidemic 'tendencies, the difficul‘ties experiencad by developing cauntries in
.maintaining aurveillanee and continuing control operatlons, the SEPIOHSEESS of the

dlsease 1n man and domestie cattle, the magnitude of the economic canSEquences have
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already been described in the document referred to above and have been subsegquently
recognized by the Advisory Committee on the Application of Science and Technology to

Development, in its second report.l

The programme of activities launched by FAQ and‘WHO has also been outlined in
the attached document (Amnsx 1). It is proposed, therefore, to give a brief account
of the work accomplished in the intervening period before discussing the programme of

work to be carried out in the next five Vears.

2. Activities during the 19641965 period and critieal appraisal

As part of the continent-wide survey of trypanosomiasis, a joint WHD/FAO team
went to Kenya to assist the Government in drawing up a plan for the eradication of
trypanosomiasid in Nyansza Province for which assistance under the tUnited Nations
Development Programme (Special Fund) is sought (a summary of the project is given in
Annex 2 for the informatién of the Advisory Coemmittee). . Another survey is in progress
in Bechuanaland and a third is now envisaged in Chad, Camercon and Nigeria,
Simaltaneously with the surveys, consultants have been sent by WHO on field miszsions
to aress where a epritical situation is developing such as around Lake Vietoria and
Burundi. Thiz type of activity is now the main responsibility of a special
trypancsomiasis advizory team which has been established in 1965,

Training heing one of the top priorities, two training coursesz have been
crganized, one at the end of 1963 in Bebo-Dioculasso for French-speaking participants,
the other in 1965 at Kaduna for English-speaking participants, Emphasis was placed
in the currietnlum on the Lntegratlon of all aspects (medical veterlnarian,

cntomological, forest and agrieulture, e%e.) of the disease.

Fundamental end applied research was supported, mainly for the development of
rapid mase sereening methods, maintensnce and distribution of trypanosome strains
ngeded in experimental work, development of self-perpetuating colonies of (lossina

needed for studies on the biology of Glossina, laboratery testing of insecticides and

wransmission experiments required for pathological Investigations and laboratory
asseys of newly-developed drugs. In the meantime, assistance was also given to

ecologieal studies of Glossina in natural conditions.

l‘Ecoanic and 3ccial Council, Official Records: Thirty-ninth session,
Supplement No.14, E/4CP6, pp., 23-25, 26




For the rapid dissemination of all information received by WHO and FAC to all
field and laboratory workers, a Joint Information Service has been established and

is now operating.

Dﬁring this initizl periocd of activities, there iz no denying that the two
orgaﬁizations concernaed have not always met with immediate success. The difficulties
of trypancosomliasis control have already been pointed out. They are imherent tc the
epidemiological features of the disease, the lack of trained personnel and the
disruption of public health work for which there are many causes, one being the
departure of experienced personnel. PBut, in addition, there are two major
impédiments o quick action, one being the limited financial resources available for
international assistance, the other the difficulties of co-ordination at the national
level, To illustrate this point, it may be sajd that in one particular instance it
took more than one year to achieve ¢o-ordination and agreement between all
governmental services concerned on a concerted plan of zction. Furthemore,
attention must be paid to the necessity of co-ordinating trypanosomiasis control with
land reclamation and rehabilitation schemes in the (lossina infested zones, and this
can be dene only through the integration of the work of all sﬁecialists involved.

~However, in this respect much depends also on the efforts of the national authorities.

Very close co-cperation has been maintained throughout the period between WHO and
FAO in the trypanosomiasis field, through visits from staff members or joint internal
meetings. Tt has now become apparent, however, that to achieve further progress in
that direction and accelerate activities a more permanent system of collaboration
would be desirablei_ The form under which this system should be established is under
study.

3. Froposed éxparided programme for trypanosomiagis control {1966-1971)

7.1  Assistance to‘gbvernmentsz field surveys

There is a large fund of knowledge and experience available on the contrcl of
trypancsomiasis both by chéemotherapy or ehemcprophylaxis and by eradication of the
vector tsetse. Tt may be said that, in the present stﬁte of kxnowledge, gradication
of the disease could not be achieved without eradication of tsetse. This erédication
can now be, and has been, achieved in certain areas with the se of insecticides and

the most economical and effective schemes have depended on”the ground application of

residual insecticides.
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The areas in which such techniques are at present assured of success are those
in vhich tsetse are known “to OGoupy a restricted habitat. These conditions obtair
particularly towards the northern limit of tsetse in West and Central Africa in the
dry reason when heat and desiccation restrict the flv to narrow bands of riverine
vegetatlion. By ground application of dnsecticides in the dry season Northern Nigeria
has treated over SCOU mquare miles (23 GO0 scuare km) of tsetse infestation in the
last filve to six years and it is probable that, in this diry vegetation zone stretching
eest and west from the Sudan to Senegal, the treatment of some 20 000 to 3¢ 00O
square miles {52 000 to 78 000 square lm) would serve %o eradicate the threat of
trypancsomiazis from a very much larger area, perhaps as much as 15C 000 square miles
(290 000 square km). llowever, it must be stressed that methods proved to be
sucecsslul In one area cannot safely be applied to other areas without preliminary

surveys to colleet adequate epidemiological and entomological data.

These data could be obtained by joint teams of consultants (epidemiologist/
o+ﬂr1nar1an/entcmologlst) and it is estimated that the zone referred to above could
he covéred in a total of 54 consultant months. Slmllarly the K&nya Spec¢al Fund
Request, referred to above, ineludes as one of its main functions the finding of
economic means of extending suceessful small-scale operations to 1argewscale projeétﬁ.
The feazibility of extension from the Nyanza Provinee of Kemya to the larger areas of
tsetse infestation in Uganda and Tanzania ecould be studied by joint teams in 2 total

of 7& consultant menths.

"he main cbetacle te the applization of pfééent knbwlédge to the eradication of
trypanosomiasis in the areas méntioned Ts the lack of trained nersonnel.  Northern
Nigeria and Kenya, and more recently Uganda, have done an immense amount of work on
ingecticidal eradiqation_gﬁ‘tset;guagﬂirefinemgqt;pf techniques have brought costs in
Northern Nigeria down to the level of $ 150 or even less per square mile ($ 6prer
zquare km) of the actual area treated - the restricted dry-season habitat only. The
Northern Wigerian control and eradicaticn schemes have been implemented with a staff
of eipght professionally qualified (three veterinarians, five entmméldgiété), 30
sub-professional (control officers and field assistents), about 12¢ junior staff
(tsetse control assistants) and locally recriited 1aﬁdﬁr, and are now covering
spprovimately 2000 square miles {5 200 square kn) per year. The training needs to

extend this werk are primarily for priofessional and SUprFDfESEiOﬁal staff who could




then themselves train junior staff. It is suggested that about four months' training
for each would.be‘requiredltpmebpain_adequate.knewledgelof'equipﬁent_and tecbniquee.
Thus the requirements per 1000 square miles.fESGb sguare lm; per year could be
estimated at 16 (U x 1) Pellowship months for professional staff and 60 (& x 15)
fellowship months for sub-professional staff.

In eddition to tralnlng, there would be trenuport end eguipment requirements.
Again, reeent experience in Northern Nigeria can be called upon for estimates.
Thelr transport and equipment per LO00 square miles per year would be four
"reclamation units", each unit comprising:  two five-ton lorries, two Land Rovers,
two tractors with trailers and water tanks and 50 knapsack sprayers with spare parts

and meintenance equipment (approximate capital cost per unit $ 35 000},

Lpart from 'the relatively dry areas mentioned in which tsetse eradication could
be undertaken with confidence there are other areas which present aifferent preblems.
The southern limits of itsetse on the western side of Africa occur in the Congo
(Iecpoldville) and Angola, but relatively littls work has been done in those parts
on the ecology of the fly in relation to control. It carmot therefors be assumed
that conditions coﬁ&ecive to cont;0¥'eiist elong the southern limits as they do along
the northern limits until the problem has been pfdperly‘inﬁesfigeted; There ape
also the areas of-higher rainfall in West and Cernitral Africa, the Guinea savannah and
férest zones. ~ Experience is already being acquired in the CGuinea eevanneh,end,it
- seems probablé that within a few years. economic methods of teetse eradication in such
areas will have beer evolved. In the highest. rainfall areas, the Congo Basin and
near the West African coast, dense rain forest occurs and it carmot be said at . ..
present that tsetse eradication from high rain forest sould be considered as

economically possible.

From the preceding statement, it is clear that, 1n”eddition o trenepert‘
equlpment and lneectleide requirements, the follcw1ng international assistance would

be needed'

(1) Epidemmelogleal and control work in the dry areee at the northern limit

of the teetse dlstrlbutlon area: estimated 54 consultant months




-8 -

(2) Epidemioloifeal and eontrol work in East Africa as an extension from the

pilot project’ in Nyanza Province of Kemya: estimated 36 consultant months.
(3) Basic epidemiological investigations in other areas: not yet estimated.

From the above, it appears that only for work in areas where epidemiological
conditlons are sulficiently known and control or eradication has been recognized as
immediately possible, a total of 20 consultant months is needed, which would amount

to approximately $ 15% 000,

%.2  Assistance to governments: training

The rquir@ments ner L0000 square miles per year have heen estimateq above at |
16 fellowship months for professional. staff and &0 fellowship months for sub-
professional staff. llere again, it is clear bhat training anc fellowship should be
made available to a greater rumber of potential sclentists and techniclans Ln Africa

and elsewhere.
.5 Research

It iz evident that research must be amplified in the basic and applled aspects

of sclence relevant to Lﬂypanosomlasls.

A new field of entomological research which is béing iﬁvestigated'ia the possible
application of nuclear: physics to vector Qontrol- . The Internatianal Abomlc Energy
Agenny (TAEA) has suggested that, aside from a controlled agricultural change which
would modify the tzetsze £ly. env;ronment one of the more permanent control measures
would be to develop and use the sterl;e male techp;que which‘would utlllze radiation
or chemicals, alone or in combination. For £h15 purpase, hoﬁevef,“pﬁé:would have to
disposs of‘large a:tificial colonies of Glozsina and of methbdé fasimprove the flying
abillty of the labdfatory—reared tsetse #lyg. Ow1ng {0 the very ‘slow rate of
reproduction of Glossina (one pupa per 10 days) in order to produce any given number
of mnles per week, the rumber of fertile females would have to be at least three times
as great. While the difficulties of establishing and maintaining such large colonies
of laboratory-bred flies should not'be minimized, suppdért:is required te develcp zuch

o Programme.
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Tt was stated above that eradication of trypancsomiasis ecould not succeed at
present without eradication of the vector but attack on the vector is not the only
route Lo the control of the disease. 'The other route of attack on the causative
organism may take the form of chemotherapy or of immunization. Improved dpugs,
acting safely and in a short time, are needed. The subjeet of immunity in
trypancsomlasis has been intensively studied in recent vears but it is extremely
complex and much more needs to be known before active immunization could be considered

a2z practicable,

There are centres of intensive research in Africa such as the Institul Pasteur,
Dakar, the Nigerian Institute for Trypancsomiasis Regeapch, Kaduna, and the last
Afriecsn Trypancsomlasis Research Organization, Torsro, Uzands, The full resources
of these Institutes plus the research ocutput of tervitorial control orpanizations
will ke indispensable to progress in future years. Every possible support should be
given to them not only for their research activities tut also to stimulate the
interest and co-operation of cqualified African and other scientists, and to prevent
them from switehing over to activities not relating to trypanosomiasis. A
suztantial amount of fundamental research must at the same time depend on workers
An the developed countries and full support should be given to this not only to ensure
its continuity but also to atiract new workers 4o the subiect. The Committee,
therefore, might wish to give its support %o these aspects of institutional

developrent.

L, Finanelal implications of the proposed expanded trypanosomiasis control programme

Al the present stage it is difficult for WHO and FAC to offer a valid opinion on
the expenditure vhich would be incurred, in addition to present bilateral and
international aid, through the implementation of these nroposals. It should, however,
be remembered that such a programme as previously cutlined could only be developed in
sfoges, extending over, say, a five-year period. The average anmual cost of sueh an
undertaking would be not less than $ 5CC OO, This should be considered only as a
very rough estimate. The proposed programme cannot be financed from the ordinayy
budgets of WHO and FAQ, As an indication, funds earmarked for trypancsomiasis
activities in the WHO budget and programme for 1965, 1066 and 1967, includine techmical
assistance funds, amount to § 114 312, $ 136 506, and $ 171 566 respectively,
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AFRICAN TRYPANOSOMTASIS: A REVIEW OF THE NEEDS

1. Pregent situation of the disease and its effects on health and economy

Trypanosomiasis,‘or sleeping sickness, is 4 parasitic disease caused by protozoa
(trypanosomes)‘of various species which are mainly transmitted to man, domestic
animals and”wild.game by tsetse flies (Glossina). The disease, particularly lethal
to man and domestic stoek, is widespread throughout the African continent from the

southern borders of the Sahara to a latitude of approximately EOO south.

Trypancsomniasis 1s now no longer the terrible scourge of the past. Nevertheless,
despite the reassuring over-all prevalence figures - extremely low in some parts -
the considerable knowledge gained about the disease and its natural history, and the
spectacular successes achieved through continuous cage~-finding, treatment and vector
control activities, trypanosominsis today is still o serious publié hééith problemn |

and a major facter in retarding the development of vast‘éreas,

The rensons for concern, expressed alike by specidiists'and government
authorities in many sectors (public health, animal health, agriculture, watcr and
forgst resources, population resettlement, gtc.), are briefly indieated in the

following paragraphs.

L.l Public health aspects

Human trypancosomiasis in West Afrieca and about as far gast a5 the Western Rift

Valley is caused mainly by Trypanosome gambiense, and on the eastern side of the

continent mainly by;g:_rhodaaiense.

Measures to comtrol trypanosomiasis caused by T. gambienze by means of chemo-
therapy and chemoprophylaxis have reduced the incidence of the diseaée to a very low
level, However, the low over-all figures mustlbe regarded with caution, since they
may conceal high local incidence. There still remain ill-defincd active residusl
focl, which may become the startiﬁghpoint of new epidemic outbresks, Te existence

of an animal reservoir iz suspected. T. rhodesiense infection is more acute

-
~ Report prepared jointly by WHO and FAO

ADR/98.64 Rev.}




Cuaros may'be grouped or sporadic. The fundamental reagons for this dizeontinucus
distribution are not kmown, Although the general prevalence is low in some countries,
thin is mainly due to avdidance of occecupation éf the infested areas. T.‘rhodesggggg
sloo secms to show epidemic tendsneiles and there is evidence that animal reservoirs

cxlnh.

T view of the above, the present situation gives cause for great apprehension,

wapecially when it is remembered ﬁhat active foci may flare up unexpectedly, that
large-seale sconomic development schemes being‘undertaken in tsetse-infected areas
rosult in large-scale nigrations of workers and may increase the possibilities cf
Qloszigg/ﬁan contécts, that ﬂurﬁeillance and coﬁtral activities are forcibly silowed
down, if not complately halied, by the withdrawal of experienced trained perasonnel,
and, last but not least, that the ideal drug, non-toxic end effective at all stages of

the disease, has not yet been found,
1.2 Boegnomic aspeatg

The effects of trypanosomizsis on the sconomy of infected areas, often countering
all eflforts to improve, inter alia, the defleient diet of African populations, are

outlined below,

Now that rinderpest and contagious bovine pleuro-pneumonia are largely under
noutrol, trypencsomiasis remains the greatest single impediment to the development of
the stock-paising industry. Trypancsomiasis of domestic stoek covers a 1arger ares
Lhen human trypanosomiasls. It iz of major lmportance in caftle aild, In some'regiona,
in cnmels and pigs. Generally the better beef and milk-producing breeds are more
sucecoptible, and the digease ecauses considerable mortality. among the normelly tolerant
ztrains of cattle maintained in tseisc areas whenever their natural resistance is
lowered by other factors. Th@ dissase prevents the lmprovement of loecal gtrains by
erossing with introduced dairy or beef strains, and the raising of beef herds throughout
the taeﬁse belt. Tt affeets the survival, ihe dressed weight and quality of cattle
drdven through fly belts to consuming areas, such as The zebu cattle bred north of.phe
tzetse line, Which‘supply G0 per cepnt. of West Africa's beef, In one experimental
study of the stock rout@q from Mopbi to Acera, losses due to trypancsomlasis were

estimated at £ 1 000 000 per annum,
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The cost incurred for treatment of trypancsomiasis of cattle is high. In one
country of West Africa, over nine ysars, the cost %o cattle owners amounted Lo £ 200 QOO
while the cost to the goverament in staff, transport, and maintenance of 350 treatment

CAmps was approximately £ 1 0Q0 000.

Trypanosomiasis affects largely the herds of cattle driven from the fly-free areas
into the fly-infected dry-season grazing areas. If in the areas which are tsetse free
mechaniecal transmizsion cceours through other flies, and if these are numerous, wide-
spread epizootics may be caused, This was the case in 1946 and 1947 in one country
where one and a half million cattle were affected, the death rate exceeding at one

time 1C Q00 catile a month.

Large arsas of otherwise suitable grazing land are at present denied to cattle.
Approximately 10 million square kilometres of land, most of it of average fertility,
is infested with tsetse flies and devoid of cattle, I cleared of tsetse flies, this
land could provide for a potential cattle population of 125 000 000 head, thus more than
doubling the present total cattle population in Afpica.

The effects on agriculture are chiefly caused by failure to establish any system
of integrated mixed farming in regions where trypanosomiasis makes livesteck farming
uneconomic or impossible. The consequent abscnee of draft animals and loss of manure
to meintain soil fertility has had profound effects on agricultural development and
productivity. Forestry policy is also hampefed, owing to the close relationship of
vegetation to tseﬁse—fly distribution, Careful selection of forest reserves in

relation teo present demands for agriculture and existing tsetgse-fly belts isg necessary,

=, investigations needed to achieve gcontrol of the disease

However effective the sfforts undertaken %o control the human disease, the
potential for serious epldemics remaing, The burden of animal trypanosomiasis on
economy is of such magnitude in some countries that assistance is regquired to cmable
them to cporate control programmes on the least costly basisz. Technical assistance
must therefore be provided to find cheaper, safer and more effective methods of control
than have so far been applisd, and for this purpose Investigations are needed to gather
basic information on the general and local transmission patterns (epidemiology) and to
devise a¢cordingly the most effective methods of attacking the parasite in man and in

domestic animals (drug therapy and prophylaxis) and in the vector or animal reservoirs

{chemical, environmental znd biological methods).
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The most important needs in this cormexion, as determined by the WHO Expert

Commititec on TTypanosomiasisl in June 15962 are outlined below.

2.1 Epidemlology

Surveys of residual human foci of T. gambiense infecticn are required to determine

the reasons for thelir perslstenoe (failure in the methods used, cxistence of animal
regserveir hosts, espec1ally among 'small domestic animals such as sheep and goats), as
wall as inVLstiwatlons o ascertaln the type of man/fly contact responsible for rapld
transmission of the discase under various conditicns (climate, vegetation, human

activitiez, ete.)

There is need for more complete knowledge of the geographical Aistribution and
prevalence of trypancsome zpecies and strains pathogenic to mah aﬁd domestic stqu and
for development of betier and quiaker identification and diagnostic ﬁeehniqueé tdﬂbg
used in case-finding or animal surveys, particularly tmldistiﬁguish non-pathdgénic'!‘w
strains from pathogenic cnes, and tc detect symptomiess cafriers. | | w

Turther ceolopical and phyalnlogical studies should be made of tsetse species
in relation o the epidemiclogy of the :isease, and better knowledgc is needed of the
relative efficiency”mf differenﬁftsetse species as vectors of different trypancsome
species. The diagnosis of trypanosome species in the fly is in the most elementary
state.  HKnowledge of infection rates in both animals aﬁd veoters is required.
Technigques for such studies need to be 1mprovcd, especially for field surveying of
ltegetse populations when their density 1s low. Thiz is cs scential in determining any
advance or retreat of the specles involved and in assessing the success of control

programmes .

Apart from the problem of cyelical transmission, i.¢. by the tsetse fly, there
is nced for work on mechaniceal transmission, to ascertain'to what extent and under
whal civeumstances it cocurs, and to define the species of biting flies responsible.
There is also need to follow the effects of chemotherapy, since there is already a
suggestlon that widespread use of drugs has influenced the relative incidenee of

spoeies of trypancsomes in cattle.

! Wid Hith Ovg. techn. Rep. Ser., 1962, 247




Immunobioclogy

For diagnostic and therapoutic uses, it is important to Supbort work being

carried out cn the antigenlic composition of the pathogenice trypancsomes and on anti-

genic varizticn which gives rise to antibody-resistant or relapse strains.

There is no dircet evidence that man becomes immune aftfor exposure to

T. gambiense. Some hosts are not susceptible to infection with particular trypanosome

species. Particular breeds of cattle (e.g., N‘Dama) have a special ability to
rezsist inflcetion. These complex immunological problems are extromely important,

as development of methods of artificial immunization will depcnd oh understanding of
The basic processes underlying resistance and non-susceptibility to strains. Worthy
of study on experimentzl lines are the possibilities of enhancement of resistance

by combining antigenic stimulation with drug therapy, aad the initiation of antigenic

stimilation in the calves of immune mothers.

2.5 Chemotherapy and chemoprophylaxis

Until suech time ag the ideal drug effective against all stages of the disease,
easily administered in a very short course of tréatmcnt and safe enough to be uscd by
auxiliary medjcal personnel is fouﬁa, the following improvemsnts would be imporhant
advances: (a) less toxic drugs thaﬁ those used at present for the treatment of late

eascs of both T. gambiense and T. rhndesiense trypanosomizsis; (b) a longer acting

prophylactic drug against T. gambiense; () a reliable prophylactic drug against

T. rhodesiense;  (d) prophylactic dfu@a that wlll give longer protection to domestie

animals; (e) new groups of curative drugs to inercase the choice of those not

causing cross-resistance in domestic animals.

2.4 Environmental, chemical and biological control of vectors

The exient to which such procedures succeed in reducing fly populations depends
on very precise lmowledge of the breeding sites and the resting and food habits of the
various vector specles. of the natural factors responsible Tor the natural limitation

or expansion of tsetse populations, or thelr adaptation te changes in Tauna, cte.
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Differcnt species of tsetse are dependent on different types of woodland, forest
or vegetation to provide the suitable climatic conditicns - temperature, humidity
and light - in which the fly can live and breed. Knowledge of these particular
vegetation assceiations enables the control of some species to be achieved by bush
clearing, which may be restricted to certain types of tree, or to certain key localities
such as river cerossings. Barrier clearing of bush can also isolate blocks of teetse-
infested woodland which can then be eontroiled or treated in other ways. ‘“iﬁ”ﬁéﬁy aréas
bush eclearing is most effective when £o1lowed Judiciously hy human and cattle
resettlement in the tsetse-frecd areas, thus efficiently preventing regrowth.mf bush

and reinfestation by the fly.

In certaln circumstances elimination of game can lead to disappearance of tsetse
flies and trypanosomiasis. There are several cxamples. of success being achieved by

this method in the past, but it is currently considered secondary to more recent methods.

Extensive use of insecticides in tsetse centrel by means of insecticide mists
applied from alreraft has been develeoped to deal with those species of tsetse which
ageur over wide areas of savannah wondland, and has In several ingstances led to
suceessiul eradication of the {1y and subsequent resetilement of indigencus people.
arnd their stock. This method is, however, costly and is being replaced where possible
by ground application, elther by the production of insecticidal fogs cr stokes, or by

residual treatment of vegetation essential to the tsetze. Under favourable conditions

treated vegetation may remain lethal to settling flies for up to twe months, which is

considered suffleient to lead to eradication in due course.

Considerable attention is now weing directed to the possibility that the sterility
method - which has given striking results with some other insect pests - might be
applied to tsetse. The basis of this method is to release into tHe natural tsetse
population very large numbers of glossina males which have been stéfiiizéd; either by
irradiation or by use of certain compounds - chemosterilants - which act orally or by
contact. Priovided that the sterile males can compete successfully with the normal males,
the result will be a progressive decrease in the production of offspring. The success
of this method may be e¢losely dependent on whether the area is cne of high tsetsc
density, i.e. over 1000 flies per square mile; one of medium density. or one of low

density, d.e. 200 flies or less per square mile. Where tsetse density is high
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- it is suggested that the sterility method would bs most effective when the toetse

population has already been considerably reduced by conventional methods such as

insecticide application by airecraft.

The choice of methods of vector contrel iz therefore dictated by local conditions,

but it is also dependent on finanecial resources, personnel and equipment available.

Therce is still a need to perfect the technigues from the point of view of efficacy

and economy,

P International activities in Trypancsomiasis

3.1 Background

The League of Natlons was already aware of the importance of the disease, both

human and animal, and sponscred the first international cenference held on the subjocot

in Londeon in 1925, and the seceond held in Paris in 1928, The recommendations of this

secord! conference are of particular interest and indicate that even in those days the

importance of understanding the ecology of man, fly and animal was well appreciated.

The main reason that FAO and WHO have not at an carlier stage taken an active part

in trypanosomiasis activities in Afvica is that the Scientific Council for Africa South

of the Sahara, and the Commission for Technical Co-operation in Africa was very active

in this ficld through the work of its Bureau permanent interafricain de la Tsé-Tsé

et de 1z Trypanosomiase, which made a great contributicon to the prokliom, and also of its

Internaticnal Scientific Committee for Trypanosomiasis Rescarch, whose work is alse of

consliderable importance. Further. szeveral outstanding research institutes were fully

engaged In this field at that time, inecluding the East African Trypancsomiasis Research

Organization in Uganda, the West African Institute for Trypdnosdﬁiﬁéié Réééafch in

Nigeria, and several other centres.

Changes in the health and veterinary administrations of so many African countries

in reeent years, however, and the decline in activities of the Scientific Council for

Africa South of the Sahara, together with the closure of the Burcau permament inter-

africain de la Tsé-Tsé et de la Trypancsomiase, and depletion of staff in the research

institutions, have brought about an urgent need for strengthencd co-ordination at the

international level.




5.2  Preoposals for future action

The vale of WHO in trypancscomiasis work may be summarized as follows: %o advise
naticnal health administrations, on request, on the development of thelr natlional
trypuncsomiasis services, including the collection of epidemiological informaticn and
» ztricter control of reporting methods; to assist in the development of inter-
country and country projects; To help to develop better survey and control methods;
to stimalate research into the more urgent unanswered problems of trypancsomiasis
having o direet bearing on control; and o £asizilate and develop cxehange sf

informeticn among trypanosomiasis werkers throughout the worldd.

The réle of FAD in trypancsomiasis work consists of advising national veterinary
administrations, on thelr request, on the ofganizaﬁion and development of their
tryponosomlasis and tsetze seorvices, iﬁéluﬂimg all related aspects of thelr work;
assisting in the development of interncountr§"and country projects; helping to
develop better survey and control methods: stimulating research into the more upgent
problems of animal trypanosomiasis and facilitating and developing better exchange of

information among trypancsomiaszis workers throughout the world.

The majority of these aspects of FAO's work in trypaznosomiasis would be handioed

in ologe co-operatisn with WHO.™ -

Tt iz suggested that the following action would most appropriitely meet the

pregent needs in Afrien for control of human and animal trypanoscmiasis:

5.2.1  Epidemiological surveys

Bofore control programmes can e established on a large scale, surveys should be
made with the object of assessing the current situation and the extent of the problem
created by trypanosomlasis; reviewing national plans and such programmes &3 are
already in existenee: evaluating the feasibility of eo-ordinated action at regional
1ovel snd of operating & control programme over &n extensive area; and recommending

priorities for future asction on control of human and animal trypancsomiasis. .

It is planned o begin with a joint PAQ/WHO survey along these lines in &an
endemic area of Bast Africa late in 1964.  Other similar surveys in other endenic

areas will also be necessary. Tt would be of great advantage if these surveys were
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carried ocut by a trypanosomiasis study team which would propose co-ordinated measures
1o keep the disease under control and collaborate ln exchanglng epidEmlological
information and stimulating modsrn techniques and methods for sleeping-sickness
control, This team should consist of a ﬁedical'officer (epidemiclogist) on a
permanent basis, with consultants added to the team as appropriate for work required

at any particular time.

2.2.2  Coptrol programme

On the bhasis of the surveys mentioned above, a co-ordinated control Programme
for the continent of Africa should be gradually worked out. The first step to this
end should be the establishment of a large-scale pilot demohstratioh projést in a '
suitable area, which would provide opportunities, inter alia, Tor testing new tsetse
control methods, gaining practicsl experience on current problems, carrying out field
trials of the newer trypancsomicidal drugs, and training personnel. O the basis of
experience gained from such a project, other orejects could be initiated elsewhere.

with greater confidence than in the past.

There is no lack of reguests for aSSiStﬂPQ¢,fPPm_gDV@fPWEHﬁéﬁin_Aﬁriﬂam.. Many -
of them have already cxpressed thelr full realization of the Impertance of the
trypancsomiasis problen in theip country, and have presented reguests for asgistance,
eithor diPECtly to reSponmlble organizations or in statements made on the ovccasion of
technieal mcetings. Among such requests, the following (not an exhaustive list) may

ba mentioned:

inter-country campaign agsinst human trypanosomiasis in the Kissi area (Guinea,

Liberia, Sierra Leone):

gradication of Glossina in the Cameroon-Chad frontier area (portions of the

Chari-Logone river system located in the Sahel-Sudan elimatic zone):

large-scale field trial of insecticidal treatment in South-East Africa ({three

governments concerned);

campaign for tsetse contrcl in the Caprivi area (three governments concerned);

tsetse contrel in Northarn Nigeria (Komadugu-Gana river system):




campalgn against Glossina morsitans in the Bugesera region of Rwanda (Burundi

also involved):

cradication of ¢, fusca and @. fuscipes in the Central African Hepublic.

Mopre recently a prdject for the eradication of G, fuscipes and G, pallidipes

in Nyvanza Province (Kenya) has been submitied to WHO. It offers a possibility off
extonsion to the provinces of the lake-shore of Uganda, from which reinfestation could
always ocour, Tt ineludes veterinary as well ag human aspects and would B¥féb o good

opportunity for a pilot projoct to be started in that area.

3.2.3 Stimalation of rescarch

The gquestions most urgently in need of an answer have been outlined in section 2

above.  Research along theséwifﬁégﬁgquorkeralin existing research institutions should
be stimulated and co-ordinated. When such research cannot be undertaken for lack of
funds, it would be desirable to provide from international scurces some financial

support 1n the form of grants for specific items of work.

F.2.4 Trainine of trypancsomizzis workers

By far the most serious obstacle to progress in the trypancsomiasis programme is
lack of personnel. It 1s estimated that only about 10 par cent, of the~wofkéfa whe
have carried the Load of trypanosomiasis and tsetse control in African countries have
remained as a result of the fundamental changes in those countries in the past fow years;
The lack is felt at all levels - research scientists, epidemiologists and technicians -
but the most urgent gap to be filled is in field officers, who formed the backbone of
the sieeping—siakness contrel and animal health services in Africa, There were very
fow Africans among them, and the majority of those have now moved on to more senior

administrative posts which in most cases have little or ne copnéexion with trypancosomiasis,

Some improvement in this situation may be obtained by the following means:

Training courses - of six weeks or two months' durstion each year for the next

five years.

SBeminars - blemnial seminars for these In charge of naticnal trypancsomlasis
programmes, to dizenss problems of epidemiolsgy and developments in research,
control, diagnosis, and organization of zervices. These should be co-ordinated
with meetings of the International Scicntific Jommittee for Trypancsomlasis Research,

which also meets every two years.
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Perzomnel for research ingtitutions. ' The lack of personnel inm these institutions

constitutes at the present time a most pressing problem. Many vacant posts
exist, owing to depletion of staff following changes in the political struciure

of the countries concerned in the past few years; there is little incentive for
non-Africans to f1ill the vacant posts, and there are few indications that Africans

are atiracted towards a re¢search career at the present time.

In the past, 1f research institutions were created, it was because they were
egsential to the conduct of contrel programmes. Although they carried cut .a ceriain
amount of fundamental rescarch, their work was directed chiefly towards finding means
of gontrolling trypancsomiasis, Without this instrument, it 1s almost unthinkable
that any advanqg can be‘made in a programne for trypancosomiasis control. As an
immediate measﬁre to dmprove the staffing position of these institutions, therefofe,
it would be desirable to provide annuaily from internatioﬁal‘sources for the next five
years or so research grants (of 12 months each) o be awarded to trainess who would be
sent to train in these rescareh institutions. (Fricrity would, of course, be given
to Afriéahs, but if it were net possible to find sufficient Africans for the number of

grants, the balance should be given %o non-Africans.)

It would also be desirable for specisl arrangements to be made with the research
institutions in Africa whieh are collaborating in trypanosomiasis work, whereby they
would receive annual grants to enable them to take African candidates for training as

field officers.

3.2.5 Dissemination and exchange of information

Exchange of information is, of course, implicit in most of the activities
menticned in the preceding sections, but in the special contexbt of the trypancsomiasis
situation in Africa at the proscnt time it is essential that the greatest possible
amount of techniecal informaticn should be exchanged among trypancsomiasis workers in
different countries in the shortest possible time. The customary distribution of
technical publicaticns from national or international sources is not sufficient te
meet the need, and for this reason 1t is plamned ic establish a Trypanoscomiasis

Information Service, to be operated Jjointly by FAO and WHO, the modus operandi of

which is at present being worked out between the twoe organizations. This service




would in ne way compete with the material normally publizhed ig prifgted form in books
or Journals, but is intended rather as an informal newsletter to link together, and
stimulate exchange of information among. technical workers in different countries with

cimilar interests in trypanosomiasis work.
oo Bummary

Tt iz becomlng increasingly obvicus that trypancsomiasis, both buman and animal,
iz an important factor in impeding the economic development of the countries of Africa
in which i1t is endemic, owing to its devastating effect on human health and on the

apimale which are needed to provide food for the populations of these countries.

Tn order to achieve and consolldate centrol, of the disease, 1t 15 necceIsary to
assomble more precise information than is at present avallable on its epidemiology. to
find better drugs for its treatment, and to evolve more efficacious and econcmical

mothods of eliminating the tselse fly which is= responsible for itz transmission.

413 azpects of the problem must be dealt with Ey concerted éction irfespectiVe
of national frontiers, and it is for this reason that proposals are made for assistance
by the appropriate international organizafioné in epidemiological EUTVEYE ., control
nrogrammes, stimulation of rescarch, training, of personnel , and dissemination and

exchange of Information among workers at all levels in the field of trypanosomiasis;




ANNEX 2
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PROJEGP FOR A1E ERADTCATTON OF SUMAN AND ANIMAL
- TRYPANOSOMIASIS  FROM THE - NYARZA
PROVINCE OF KENYA

1, Aims and objectives

The projeet for Whlch the assistance of the Speeial Fund is seught has the
following objeetives" |

1.1  Immediate objectives

{a}).-. To support the efforts of the Tsetse Contrel Unit of Kenya incontrolling
~the present epidemic spread of human trypanosemiasis .in Central Nyanza. .. intil
tseise control is achieved in that area, measures. for the drug treatment of humans
and animals will have o be continued, The preszent spraying operations against

Gy fuseipee etertlng 1n the epidemie ares, must be contimied through the lekeehore
ielende up e fﬁelr conclusionl e. the eradication of ell G. fueeieee from Seuth and

Central Nyanza.

'(b). Te implement a programme of eradicetion ef G. pellldlpee, the mein veotor

of bovine trypeneeomlaele and eleo tranemlttlng human trypenoeomee, frnm Nyenze
Province. This progremme ig an essebtial prerequisite to a preperly planned scheme

of land usage.

{¢) ~Although eradication of G. pallidipes has been achieved in small-scale

operations (Thomson, Glover and Trump, 1958), it will beé hedessary to Work out the
most economical and effective means of extending these techniques- to large-scale
operations by pilet projects.

(d) To continue and expand the medical and veteninary measures for the

prevention and control of the disease in man and caltle; combined attack on the vector

and on the parasite offers, at present, the only chance of eliminating the disease.
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(¢) To increase research related to the foregoing activities. Full advantage
should be taken of the opportunity to add to existing knowledge of the problems by
carrying out research while the projeet is developing, such as:

(i} Contimuation of Investigations to gather basic information on the general
and local transmission patterns (epidemiology and epizootiology).  Available
information should be taken into account as much as possible and be analysed and

evaluated.

(i1) Further Investigations into the nature of man-fly contact and its relation
to transmission of the disease under various conditions of climate, vegetatlon

and human activities.

(111) Determination of infection rates in man, animals and végfors, with
development of improved technigues. This is essential to determine‘any advance
or retreat of the parasite species involved and to assess the sucecess of eontrol

Programmes .

(iv) FollQWhup of the effects of chemotherapy on. man and animals. with a view

to detecting any drug resistance as early as possible.

(v) Experiments to ‘be continued to find the most ecanomiaal and. effective
methods of vector control thrnugh bush—clearing combined with various spraying

regimea.
(f) To train national counterpart persornel. This training would take place:

(1} in the field as in-service training under the guidance of the national

and international experts assigned to the project;

{11) in established research centres in Kerya, under the Government ccunterpart

contribution; and

(iii) in the form of fellowship abroad.




1.2 long-term objectives

{a) In relation to the overall plan for the economic development of Kenya, to

allow reclamation and settlement of large portions of valuable farm and grazing land,
at present denied to man and cattle by heavy tsetse infestation. An analysis of the
benefits to the economy of Kenya resulting from this long-term objective is presented
in the seetion of this document entitled "Value of the project to Kenya".

(b) The experience gained in the G. pallidipes eradication campaign in Nyanza

will lead towards country-wide tsetse eradication, and similar tsetse eradication

and land reclamation projects in other countries of Africa.

2. Value of the project to Kerya

The eradiecation of isetse and trypancsomiasis from Western Kenya will benefit

the country in five main ways:
(1) by its impact on the human population of the affected areas;
(i1) by growth and improvement of the livestock industry;

(iii) by allowing large areas of land, at present uninhabited, to be used for

settlement, agricultural production and forest development:
{iv) by removing a dangerous threat to the valuable touriszt industry;

(v) by facilitating the general development and planning of the economy of
the whole nation, by the Government departments responsible.




