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COMMISSION DE COOPERATION TECHNIQUE EN AFRIQUE AU SUD
DU SAHARA

Créée en Janvier 1950, ]a Commission de Coopération Technique en Afrique au Sud du
Sahara (C.C.T.A.) a fait I'objet d'une Convention Intergouvernementale signée 4 Londres
le 18 Janvier 1954. Elle se compose, & I'heure actuelle, des Gouvernements suivants ; Belgique,
Fédération de la Rhodésie et du Nyassaland, République Francaise et Communauté, Ghana,
République de Guinée, Libéria, Portugal, Royaume-Uni, Uni¢n de I’Afrique du Sud.

OBJECTIF

Assurer la coopération technique entre les territoir
sont responsables en Afrique au Sud du Sahara.

dont les Gouvernements Membres

ATTRIB

de cette coopération.
3) Convoquer les conférences techniques que leb
tenir.
4) Contrdler du point de vue général et du point de\yd@
placés sous son égide et présenter aux Gouverneme
y afférentes.

5) Présenter des recommandations aux Gouvernements Mghb o
de nouveaux organismes ou la révision des dispositions existantes pour la coopésa
technique, dans le cadre de la compétence territoriale de la C.C.T.A. °
6) Présenter des recommandations aux Gouvernements Membres en vue de formuler
demandes conjointes d’assistance technique aux organisations internationales.

=) Présenter des avis sur toutes questions concernant la coopération technique que
soumettront les Gouvernements Membres.

8) Administrer le Fonds Interafricain de la Recherche et la Fondation pour 1'Assistance
Mutuelle en Afrique au Sud du Sahara,

: f& b mmandat

Hes

BUDGET

Alimenté par les contributions des Gouvernements Membres.

ORGANISATION

1) La C.C.T.A. se réunit au moins une fois chaque année. Ses recommandations et
conclusions sont portées 4 la connaissance des Gouvernements Membres en vue de leur
adoption & 'unanimité ainsi que de leur mise en ceuvre dans les territoires intéressés,

2) Le Conseil Scientifique pour ’Afrique au Sud du Sahara (C.S.A.), Conseiller scientifique
de ]a C.C.T.A., a été créé en novembre 1950, comme suite & la Conférence Scientifique
de Johannesburg (1949), en vue de favoriser I'application de la science 3 la solution des
probl2mes africains. Il est composé de personnalités éminentes, ehoisies de telle sorte que
les principales disciplines scientifiques importantes au stade actuel du développement de
I’Afrique soient représentées. En tant que membres du Conseil ces personnalités n'agissent
pas sur instructions de leurs Gouvernements respectifs mais sont responsables individuelle-
ment devant le Conseil.

3) Des Bureaux et Comités techniques traitent chacun un aspect particulier de la coopération
régionale et interterritoriale en Afrique au Sud du Sahara,

4) Le Secrétariat de la C.C.T.A. et du C.S.A. comprend deux sitges : I'un, jusqu’ici &
Londres, est en cours de transfert 4 Lagos, I'autre se trouve & Bukavu. Il est dirigé par un
Secrétaire Général assisté de deux Secrétaires Généraux Adjoints et, 3 Bukavu, d'un |
Secrétaire Scientifique et d’'un Secrétaire Scientifique Adjoint. Le Secrétaire de la |
F.A.M.A. est également adjoint au Secrétaire Général.

PUBLICATIONS

Des brochures traitant de probldmes scientifiques et techniques, dont les données sont
habituellement rassemblées en Afrique par le C.S.A., sont publiées & Londres. Toute
demande d’information devra étre adressée au si¢ge de Londres du Secrétariat, & I’attention
du fonctionnaire chargé des Publications et de I'Information.



COMMISSION FOR TECHNICAL CO-OPERATION IN AFRICA SOUTH
OF THE SAHARA

Established in January, 1950, the Commission for Technical Co-operation in Africa South
of the Sahara (C.C.T.A.) was the subject of an Inter-governmental Agreement signed in
London on 18 January 1954. It consists now of the following Governments: Belgium,
Federation of Rhodesia and Nyasaland, French Republic and Community, Ghana, Republic
of Guinea, Liberia, Portugal, Union of South Africa, United Kingdom.

OBJECT

To ensure téchnical co-operation between territories for which Member Governments are
responsible in Yfrica South of the Sahara.

FUNCTIONS

(1) To concem Jtsellyy 1th all matters affecting technical co~operatxon between the Member

al/and general points of view, the work of the organisations
placed undet xts aagls and make redommendations thereon to the Member Govemments

der Governments on any other subject in the field of technical
he Member Governments may bring to its notice.

e Inter-African Research Fund and the Foundation for Mutual
Bouth of the Sahara.

fir Africa South of the Sahara (C.S.A.), Scientific Adviser to
was established in November 1950 following the Johannesburg Scientific
fergfice (1949) to further the application of science to the solution of African problems.
pfmbers are eminent scientists chosen in such a manner that the main scientific
dispiblines important at the present stage of the development of Africa shall be represented.
A¢ members of the Council they do not receive instructions from Governments but are
responsible individually to the Council.

(3) Technical Bureaux and Committees deal with specific aspects of regional and inter-
territorial co-operation in Aftica South of the Sahara,

(4) The C.C.T.A./C.S.A. Secretariat has two offices, one in London and one in Bukavu.

The London office is at present being transferred to Lagos. The Secretariat has at its head
a Secretary-General, who is aided in his work by two Assistant Secretaries-General and,
at Bukavu, by a Scientific Secretary and an Assistant Scientific Secretary, The Secretary-
Genera! is also assisted by the Secretary of F.A.M.A.

PUBLICATIONS

Publications dealing with scientific and technical problems, the data of which are usually
collected in Africa by C.S.A., are issued in London. Inquiries should be addressed to the
London office of the Secretanat for the attention of the Publications and Information Officer.
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RECOMMENDATIONS

A. FINAL REPORT OF SECTION ON ANIMAL
TRYPANOSOMIASIS CHEMOTHERAPY

1. The Committee notes with satisfaction the presentation of several
new drugs for the curative and prophylactic treatment of animal trypano-
somiasis, together with the improved facilities for controlled testing now
available.

2. It is emphasised that trials with new drugs should be conducted
to an approved standard design in as many areas as possible, to cover local
variations involving the vector, the trypanosome, the host and the ecological
-conditions.

3. Attention is once more directed to the danger of the development
of strains resistant to drugs, following the widespread application in the
field, and all veterinary authorities are urged to adopt measures to reduce
this risk as far as possible. The procedures reported by Kenya (document
I.S.C.T.R. (58) 38) appear to offer a practical approach to this problem.

4. Recent research suggests that the mode of action of trypanocidal
drugs may in some instances be closely associated with the immune responses
of the host and the trypanosome. Therefore it is strongly RECOMMENDED
* that research organisations should devote more of their resources and
facilities to fundamental immunological studies. This should be correlated
where possible with the tolerance shown by n’dama and similar breeds and
other domestic animals. Such studies would provide a scientific basis for a
policy of disseminating such animals more widely in Africa.

B. REPORT OF SECTION ON HUMAN TRYPANOSOMIASES
1. Trypanosomiasis (T. gambiense)

(a) The Committee CONFIRMS that chemoprophylaxis, where it has
been applied, has been successful in considerably reducing the incidence
of trypanosomiasis caused by T'. gambiense.

() The Committee RECOMMENDS that the use of this method be
maintained wherever applicable and appropriate.

(¢) The Committee RECOGNISES that the factors restricting the use of
this method are mainly of an administrative, social and economic nature.

(d) The Committee EXPRESSES the hope that investigations be under-
taken with a view to determining the mode of action of drugs used in
chemoprophylaxis.

(¢) The Committee STRESSES the control value of the survey and
treatment method, whether alone or in conjunction with mass chemopro-
phylaxis.



(f) The Committee CONSIDERs that, owing to insufficient data, it is
as yet not possible to lay down with any degree of accuracy general principles
of action for the suspension or termination of chemoprophylaxis in a given
area.

(2) The Committee wishes to EMPHASISE that the success of any
campaign of trypanosomiasis control may be gravely prejudiced by un-
favourable political conditions, and must therefore be dependent on the
active co-operation of the local population and administrative authorities.

2. Trypanosomiasis (T. rhodesiense)

(2) The Committee CONSIDERS that mass chemoprophylaxis against
trypanosomiasis caused by T. rhodesiense may sometimes be of value in
controlling an epidemic outbreak. Otherwise, because the incidence of
the disease is normally very low and in widely scattered populations, the
method is neither practicable nor economic.

(b) Early detection and treatment of the disease are essential and form
the basis of the control measures in all territories.

(c) The Recommendations in sub-paragraphs (d) and (g) of para. 1
also apply to T. rhodesiense.

3. The Committee AGREES that one of the greatest difficulties in the
control of trypanosomiasis arises from the movement of populations, and
the existence of a reservoir of infection that is difficult to control is an
important factor which contributes to the maintenance of endemic sleeping
sickness. The Committee WISHES to direct the attention of Member Govern-
ments to the practical importance of the Recommendations of the conference
on Medical Co-operation, Leopoldville, 1955, on the medical implications
of population movements and to emphasise that careful consideration should
be given to means of implementing those Recommendations. The Com-
mittee CONSIDERS that where practicable the most effective means are the
use of health passports and the pentamidinisation of migrant persons.

4. The Committee CONSIDERS that much could be gained by the applica-
tion of recent advances in immunology to the study of trypanosomiasis
and RECOMMENDS that in view of the immense importance of this subject,
all possible support be given to such research.

5. The Committee RECOMMENDS that the study of the epidemiology
of African trypanosomiasis be vigorously pursued and that particular
attention be directed to epidemiological research on T. rhodesiense.

C. REPORT OF SECTION ON ENTOMOLOGY
1. The Committee NOTES the valuable results that have been obtained
on the identification of tsetse blood meals collected from both East and
West Africa, and cONSIDERS that this work should be greatly extended.
It DRAWS ATTENTION to the discrepancies observed between the food pre-
ferences thus indicated and the incidence of trypanosome infection found
in the wild game and suGGEsTs that these differences require elucidation.
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It also RECOMMENDS that research on food preferences should be linked
with more detailed studies of the behaviour patterns of both Glossina and
its host species in relation to their common habitats. The possibility of
domestic cattle becoming an alternative host where game destruction is
carried out, should not be ignored. The Committee again DRAWS ATTENTION
to Recommendation IV of the sixth meeting and believesit would be valuable
if selective game destruction experiments could be carried out.

2. The Committe NOTES that the criteria available for the identification
of the species of trypanosomes in the tsetse fly are still far from satisfactory
and regards it as important that this should be remedied.

3. The Committee RECOMMENDs that the estimation of challenge
should be based on standardised criteria that should include the density -
activity of the tsetse present based on truly representative samples obtained
by using cattle as bait, the infection rate of these tsetse and the reactions of
a test herd of control cattle,

4. The Committee DRAWS ATTENTION to the need for further studies
designed to render more precise our observations on the location of Glossina
in nature and NOTEs the valuable results already achieved in the study of
the day-time resting places of tsetse. It is also greatly impressed by the
possibilities inherent in the use of glass bead paints for locating tsetse
flies at rest at night.

5. The Committee CONSIDERED the question of fly advances and
recessions and RECOGNISES this to be an extremely complex one. In view
of the evidence that during the last few years extensive fly advances have
taken place, it RECOMMENDS that detailed studies be undertaken to elucidate
the features which characterise them and the factors which cause them.

6. The Committee NOTEs the successful use of discriminative clearing
and insecticidal control, but cONsIDERs that these measures could be made
more efficient. Were our knowledge of the relation of the tsetse to its
habitat more precise these measures could be applied with greater con-
fidence in new situations. It therefore RECOMMENDs that the ecological
studies already noted as giving such good results in this direction should be
intensified and extended as speedily as possible.

7. The Committee NOTEs the success hitherto achieved in the rearing
of tsetse flies under laboratory conditions and stresses the fundamental
importance of this work, which should be intensified.

D. ADMINISTRATIVE RECOMMENDATIONS
1. THANKS
The Committee EXPRESSES its great gratitude to the Belgian Govern-
ment for the invitation to hold its seventh meeting at Brussels during the
Universal and International Exhibition. It also expresses its thanks for the
generous hospitality received and for the excellent facilities afforded for the
holding of the working sessions.



II. REPORT OF THE MEETING

The Committee RECOMMENDS that the report of the proceedings of
its seventh meeting should be published as soon as possible. As well as an
introduction and the list of delegates the publication should include the
recommendations of this meeting and also those of the sixth meeting which
have not yet been published. All the papers presented to the seventh meeting
should be published in full in their original language only. These papers
should be grouped in accordance with the heads of the agenda to which
they related. i.e.

I Trypanosomiasis
Animal Trypanosomiasis
Human Trypanosomiasis
IT The tsetse fly
Biology
Control.
Before the papers in the publication a statement should make clear
_that only the authors are responsible for the statements therein,

1. POSSIBILITY OF CO-OPERATION WITH C.C.T.A. BY THE INTER-
NATIONAL CO-OPERATION ADMINISTRATION OF THE UNITED
STATES ‘

1. The Committee NOTES the suggestion contained in Recommenda-
tion XV of the ninth Meeting of C.S.A. that the United States International
Co-operatlon Administration might co-operate with C. C T.A. in further
research in the field of trypanosomiasis.

2. The Committee CONSIDERS

(1) That the principle of the acceptance of financial and/or technical
aid for research work is for the Commission to decide.

(2) That such aid, if accepted, could profitably be deployed in the
field of trypanosom1as1s research.

(3) That in such event the Committee itself could most appropriately
advise the Commission how any such aid should be utilised.

IV. DRAFT CONSTITUTION FOR IS.C.T.R.

The Committee NOTES the various comments of Member Governments
on the draft I.5.C.T.R. constitution submitted to the eleventh Session of
C.C.T.A. as set out in circular letter 2/141 of 11th April 1958, and RECOM-
MENDS that the final constitution provide as follows :—

(1) Membership .

For each meeting of the Committee, each Member Government should
appoint not more than three delegates. One of these should be appointed
by his Government to be the Head of its delegation for the occasion.
Great scientific importance attaches to continuity of this representation.
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Moreover, one of these delegates should be appointed to act as liaison
officer in the period between meetings. '

It should be open to Member Governments to appoint advxsers to
their delegates at meetings of the Committee.

Invitations to observers from countries and organisations interested
in the trypanosomiasis field should be arranged by the Commission itself.
(2) Functions, etc.

The functions of the Committee should be to stimulate the progress,
co-ordination and encouragement of research into the problems of tsetse
fly and trypanosomiasis in Africa. For the discharge of these functions the
Committee holds its regular meetings. In addition it can use between
meetings the facilities of B.P.I.T.T. for the dissemination of information.

Responsibility for the preparation of the technical agenda for the
next meeting would be vested in the Chairman designate who would per-
form this task in close consultation with B,P.I.T.T. and the liaison officers
of Member Governments whose appointment is recommended in para-
graph (1) above. General liaison work could also be carried out through
the same channels.

V. RELATIONS BETWEEN LS.C.T.R. AND B.P.L.T.T.

The Committee RECOMMENDS that the Co-Directors of B.P.I.T.T.
should attend the meetings of 1.S.C.T.R.

VI. RELATIONS WITH SCIENTIFIC WORKERS ON AMERICAN
TRYPANOSOMIASIS
The Committee CONSIDERS that the value of its own work would be
increased if closer contact were established with scientists working on
American trypanosomiasis.

V. EIGHTH MEETING OF LS.C.T.R.

The Committee RECOMMENDS that the date and place of its next
meeting be decided by the Commission as soon as possible ;

DECIDES that Professeur Neujean shall remain President of the Com-
mittee until it next reassembles.



RECOMMANDATIONS

A. RAPPORT FINAL SUR LA CHIMIOTHERAPIE DES TRYPANO-
SOMIASES ANIMALES

1. Le Comité enregistre avec satisfaction 'apport de plusieurs nou-
veaux produits pour le traitement et la prophylaxie des trypanosomiases
animales, joint & des moyens plus importants pour le contrdle des expériences.

2. Il est souligné que les essais avec de nouveaux produits doivent
étre conduits suivant un protocole adéquat uniforme dans le plus grand
nombre possible de régions pour répondre aux conditions locales variables
comprenant le vecteur, le trypanosome, I’hdte et les facteurs écologiques.

3. L’attention est 4 nouveau attirée sur le danger d’apparition de
souches chimio-résistantes, provoqué parfois par I'emploi dans la pratique
des produits sur une grande échelle, et toutes les autorités vétérinaires sont
alertées pour que des mesures soient prises pour réduire autant que possible
ce risque. Les procédés indiqués par le Kenya (document 1.S.C.T.R. (58)
38) semblent offrir une solution pratique i ce probléme.

4. Les recherches récentes semblent mettre en relief que le mode
d’action des produits trypanocides peut, en certains cas, étre étroitement
associé aux réponses immunologiques de I'hdte et des trypanosomes. Il
est, en conséquence, fortement RECOMMANDE que les services de recherches
consacrent une plus grande part de leurs ressources et des facilités dont ils
disposent aux études immunologiques fondamentales. De telles études
devraient étre entreprises en tenant compte, 13 ol c’est possible, de la
tolérance montrée par les bovins n’dama ou similaires et certaines autres
espéces animales domestiques. Ceci fournirait les bases scientifiques pour
I'établissement d’un programme d’une plus large diffusion de ces animaux
en Afrique.

B. RAPPORT CONCERNANT LES TRYPANOSOMIASES HUMAINES

1. Trypanosomiase a T. gambiense.
+ a) Le Comité CONFIRME que le chimioprophylaxie par les diamidines

a donné, partout ot elle a été utilisée, d’excellents résultats et a permis de
réduire considérablement I'incidence dela trypanosomiase due & T'. gambiense.

b) Le Comité ReCOMMANDE l'emploi de cette méthode partout ol
elle est applicable et indiquée.

¢) Le Comité RECONNAIT que les facteurs limitant 'emploi de cette
méthode sont surtout d’ordre administratif, social et économique.

d) Le Comité souHAITE que des recherches soient entreprises afin
de préciser le mode d’action des produits employés en chimioprophylaxie.

¢) Le Comité SOULIGNE la valeur de la méthode du dépistage-traitement
soit seule, soit associée & toute opération de chimioprophylaxie de masse,
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f) Le Comité coNsIDERE que, faute de données suffisantes, il n’est pas
encore possible de définir avec précision une doctrine de valeur générale
quant 4 I’époque a laquelle on peut mettre un terme aux opérations de
chimioprophylaxie ou les suspendre dans une zone donnée.

. &) Le Comité DESIRE SOULIGNER que le succeés de toute campagne de
lutte contre la trypanosomiase peut étre gravement compromis par des
conditions politiques défavorables. Ce succes est étroitement lié i la
coopération active des populations locales et des autorités administratives.

2. Trypanosomiase @ T. rhodesiense.

a) Le Comité CONSIDERE que la chimioprophylaxie de masse contre
la trypanosomiase & T. rhodesiense peut parfois étre utile pour lutter contre
une manifestation épidémique de lamaladie. En dehors dece cas,la méthode
n’est ni pratique, ni rentable, en raison de la faible incidence habituelle de
la maladie et de la dispersion des populations.

b) Le dépistage et le traitement précoces sont essentiels et constituent
la base de la lutte dans tous les territoires.

¢) Les recommandations des sous-paragraphes d) et g) de I'alinéa
1 s’appliquent également 4 la trypanosomiase & T. rhodesiense.

3. Le Comité coNSIDERE que I'une des plus grandes difficultés de la
lutte contre les trypanosomiases tient 4 la mobilité des populations et a
. Pexistence d’un * réservoir de virus ", difficilement contrblable, facteur
important du maintien de I'’endémie résiduelle. |

Le Comité DESIRE attirer I’attention des Gouvernements Membres sur
I'importance pratique des recommandations formulées par la Conférence
de Coopération Médicale de Léopoldville, 1955, au sujet des conséquences
médicales des mouvements de population. Il INSISTE sur le fait que le plus
grand soin doit étre apporté 4 rechercher les moyens nécessaires a la mise
en ceuvre de ces recommandations. Le Comité ESTIME que, 14 ol c’est
réalisable, les moyens les plus efficaces sont I'utilisation du passeport
sanitaire et la pratique de la pentamidinisation des individus en déplacement.

4. Le Comité ESTIME qu'il y a grand intérét A appliquer les progrés
récents en mati¢re d'immunologie & I’étude des trypanosomes et RECOM-
MANDE que, en raison de I'importance considérable de la question, tout
'appui possible soit apporté & ces recherches.

5. Le Comité RECOMMANDE que l'étude de I’épidémiologie des
trypanosomiases africaines soit poursuivie activement et SOUHAITE que
Iétude épidémiologique de la T. rhodesiense fasse 'objet d’une attention
particuliére.

C. RAPPORT DE LA SECTION SUR L’ENTOMOLOGIE

1. Le Comité NOTE les résultats particuli¢rement intéressants obtenus
en ce qui concerne I'identification des repas sanguins de la mouche tsé-tsé
observés, tant en Afrique orientale qu’en Afrique occidentale, et CONSIDERE
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qu’il y a lieu de développer considérablement les recherches 4 ce sujet.
Il ATTIRE L’ATTENTION sur les discordances constatées entre les préférences
alimentaires ainsi révélées et I'incidence de l'infection par trypanosomes
observée chez la faune sauvage, et SUGGERE que ces différences soient
élucidées. Il RECOMMANDE également que les recherches sur les préférences
alimentaires soient liées 4 des études plus détaillées du comportement des
Glossines et des espéces hétes par rapport & leurs habitats communs. Il ne
faut pas perdre de vue la possibilité pour le bétail domestique de devenir
hédte secondaire lorsque I'on procéde & la destruction de la faune sauvage.
Le Comité ATTIRE 4 nouveau I’ATTENTION sur la recommandation IV dela
6%me session et ESTIME qu'il y aurait intérét & entreprendre des expériences
de destruction sélective du gibier.

2. Le Comité NOTE que les critéres disponibles pour I'identification
des espéces de trypanosomes chez la mouche tsé-tsé sont encore loin d’étre
satisfaisants et CONSIDERE qu’il est important de remédier i cet état de
choses.

3. Le Comité RECOMMANDE que la détermination du risque d’infection
(““ challenge ™) soit appuyée sur des critéres uniformes et fasse intervenir
le taux d’activité des mouches présentes, sur la base d’un échantillonnage
vraiment représentatif obtenu par I'emploi de bétail — appit, ainsi que le
taux d’infection de la tsé-tsé et les réactions d’un troupeau de bétail-témoin,

4. Le Comité ATTIRE L’ATTENTION sur la nécessité de procéder i de
plus amples études afin d’obtenir des observations plus précises sur I’em-
placement des Glossines dans la nature et NOTE les résultats de valeur
déja observés dans I’étude des gites diurnes de la mouche. Il NOTE également
avec intérét les possibilités qu’offre la peinture 4 base de poussiére de verre
pour observer les mouches au repos la nuit.

5. Le Comité a étudié la question des avances et des reculs de la tsé-
tsé et RECONNAIT qu'il s’agit 14 d’un probléme extrémement complexe.
Considérant qu’au cours des toutes derniéres années un certain nombre de
progressions importantes des mouches ont été observées, il RECOMMANDE
d’entreprendre des études détaillées en vue d'élucider les facteurs qui les
caractérisent et ceux qui les provoquent.

6. Le Comité NOTE que le défrichement sélectif et 'emploi des insec-
ticides ont donné des résultats satisfaisants, mais CONSIDERE que ces mesures
pourraient étre plus efficaces. Si I'on était mieux informé des rapports
entre la tsé-tsé et son habitat, ces mesures pourraient étre appliquées avec
de meilleures chances de succés dans de nouvellessituations. I1 RECOMMANDE
en conséquence que les études écologiques, qui ont déja donné de si bons
résultats dans ce domaine, soient le plus rapidement possible intensifiées et
étendues.

7. Le Comité NOTE les succés réalisées jusqu’a présent dans I'élevage
de mouches tsé-tsé dans des conditions de laboratoire, et SOULIGNE I'im-
portance fondamentale de ce travail qu'il y a lieu d’intensifier.
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D. RECOMMANDATIONS ADMINISTRATIVES
I. REMERCIEMENTS

Le Comité ExPRIME sa profonde reconnaissance au Gouvernement
belge pour I'invitation 4 tenir sa 78me réunion 4 Bruxelles lors de I’Exposition
Universelle et Internationale. Il remercie également le Gouvernement
belge pour la généreuse hospitalité qu’il y a regue et pour les excellentes
facilités prévues pour la tenue des sessions de travail.

-II. RAPPORT DE LA REUNION )
Le Comité RECOMMANDE que le rapport des travaux de sa 7¢me session
soit publié dé¢s que possible. Outre une introduction et la liste des délégués,
cette publication devrait comprendre également les recommandations de la
6%me session qui n’ont pas encore été publiées. Toutes les communications
présentées 4 la 7¢me session devraient étre publiées in extenso, dans leur
langue d’origine seulement. Ces documents devraient étre groupés sous
les titres de I'ordre du jour auxquels ils se rapportent, c’est-a-dire :
I. Trypanosomiases
Trypanosomiase animale
Trypanosomiase humaine

I1. La mouche tsé-tsé
Biologie
Mesures de lutte.
Avant les papiers dans la publication, il doit &tre constaté que leur
publication n’engage que la responsabilité des auteurs.

1. POSSIBILITE DE COLLABORATION ENTRE LA C.C.T.A. ET
L’ADMINISTRATION DE COOPERATION INTERNATIONALE DES
ETATS-UNIS
1. Le Comlte PREND NOTE de la suggestion contenue dans la recom-
mandation XV de la g¢me réunion du C.S.A., selon laquelle I’Administration
de Coopération Internationale des Etats-Unis pourrait collaborer avec la
C.C.T.A. a de plus amples recherches dans le domaine de la trypanosomiase.
2. Le Comité ESTIME
(1) qu'il incombe 2 la Commission de prendre une décision de principe
en ce qui concerne l’acceptation d’une aide financiére et/ou technique pour
les travaux de recherches,
(2) que, dans le cas oll cette aide serait acceptée, elle pourrait utilement
s’appliquer aux travaux de recherches sur la trypanosomiase,
(3) que, dans ce cas, le Comité serait compétent pour conseiller la
Commission sur les modalités d’utilisation de cette aide.

IV. PROJET DE STATUTS DU C.S.ILR.T.

Le Comité PREND NOTE des divers commentaires présentés par les
Gouvernements Membres sur le projet de statuts du C.S.I.R.T. présenté
4 la r1tme Session de la C.C.T.A. et reproduit dans la lettre circulaire
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2/141 du 11 avril 1958 Il RECOMMANDE que les statuts déﬁmtlfs prévoient
ce qui suit :

(1) Composmon du comité

Chaque Gouvernement Membre devrait désigner un maximum de trois
délégués | pour chaque réunion du Comité. L’un d’eux serait désigné par son
Gouvernement comme Chef de Délegatxon en 'occasion. Il y a un intérét
scientifique considérable & assurer la continuité de cette représentation.

. En outre, un de ces délégués devrait étre désigné pour agir comme
fonctionnaire de liaison dans I'intervalle entre deux sessions.
- Les-Gouvernements Membres auraient la faculté de désigner des
conseillers auprés des délégués aux sessions de ce Comité,
- L'envoi d’invitations & des observateurs d’autres Gouvernements ou
organismies- intéressés aux problémes de la trypanosomiase serait de la
compétence de la Commission elle-méme.

(2) Attributions, etc.

Les attributions du Comité devraient étre de stimuler le progrés, de
coordonner et d’encourager la recherche sur les problémes de la mouche
tsé-tsé et des trypanosomiases en Afrique. Pour I'accomplissement de ces
fonctions, le Comité tient ses sessions réguli¢res. En outre, dans I'intervalle
entre deux sessions, il peut faire appel aux facilités offertes par le B.P.I.T.T.
pour la diffusion d’informations.

* Il incomberait au Président élu d’assurer la préparation de l'ordre du
jour technique de la prochaine session. Il accomplirait cette tiche en
consultation étroite avec le B.P.L.T.T. et les fonctionnaires de liaison des
Gouvernements Membres, dont la désignation fait I'objet de I'alinéa 1)
ci-dessus. La liaison en général pourrait également étre assurée par les
mémes voies.

" V. RAPPORTS ENTRE LE C.S.I.R.T. ET LE B.P.LT.T.

Le Comité RECOMMANDE que les Co-directeurs du B.P.I.T.T. assistent
aux sessions du C.S.I.R.T. :

VI. RAPPORTS AVEC LES CHERCHEURS SCIENTIFIQUES SUR LA
A TRYPANOSOMIASE AMERICAINE

Le Comxte CONSIDERE que la valeur de ses travaux serait accrue si des
contacts plus étroits étaient établis avec les hommes de science travaillant
dans le domaine de la trypanosomiase américaine.

VII. 8tme SESSION DU C.S.LR.T.

Le Comité RECOMMANDE que la Commission prenne une décision dés
que possible en ce qui concerne la date et le lieu de la prochame session du
Comité ;

** DECIDE que M. le Professeur Neujean demeurera Président du Comité
jusqu’a l'overture de la prochaine session.
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DOCUMENTS PRESENTED TO THE SEVENTH IS.C.T.R.
MEETING SRR

DOCUMENTS PRESENTES A LA SEPTIEME REUNION
DU CS.LR.T.

I. TRYPANOSOMIASIS/LA TRYPANOSOMIASE
A. ANiMAL TRYPANOSOMIASIS/LA TRYPANOSOMIASE ANIMALE -

RAPPORTEUR’S REPORT/RAPPORT DU RAPPORTEUR'

1.S.C.TR.(58)
15  Animal Trypanosomiasis : Control measures by means of
drugs—with Appendix—(Marshall).

SPECIFIC DRUGS/PRODUITS SPECIFIQUES

20  Progress with Suramin Complexes in the treatment of animal
trypanosomiasis—(Williamson).

30 Preliminary observations of a new phenanthridinium with
chemotherapeutic activity against bovine trypanosomiasis—
(Fairclough).

31 Observations on the use of Prothidium in Tanganyika—
(Robson).

42* Prophylactic and toxic properties of Prothidium in the
Northern Region of Nigeria—(Wilson and Strickland).

GENERAL

13 Chemoprophylaxis : design of trials—(Smith).

24  Possible consequences of widespread chemoprophylaxis
against Trypanosomiasis—(Cawdery).

26  Some factors concerned in trypanosome challenge—(Smith).

27 The description of trypanosome strains, especially with regard
to tests of virulence and drug resistance—(Cawdery).

28 Methods of estimating blood concentrations of anti-trypano-
somal drugs in man and animals—(Cawdery).

32 The immunological approach to problems relating to
Trypanosomiasis—(Weitz). -

35 Variations in pathogenicity amongst congolense-like trypano-
somes in relation to their morphology—(Godfrey).

38 The maintenance of cattle in tsetse infected country,
A Summary of four years’ experience in Kenya—
(Whiteside).
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41 Possible undesirable consequences of widespread chemo-
prophylaxis against bovine trypanosomiasis—The upset of
established social pattern and land use—(Scott).

43*  Animal Trypanosomiasis in Ghana—(Hutchinson).
44* Trypanosomiasis in Southern Rhodesia—(Bryson).

* Note.~Documents 42, 43 and 44 are not published in this volume. They will be
found in the C.C.T.A. Publication of the Report of the I.A.C.E.D. Symposium on Animal
Trypanosomiasis held at Luanda, Angola, in July 1958. These three documents were first
presented to this Symposium.

Les documents 42, 43 et 44 ne figurent pas dans ce volume, Ils paraitront dans la
publication C,C.T.A. consacrée au Colloque de I'I.A.C.D. sur les trypanosomiases animales
gui s’est réuni en juillet 1958 a Loanda (Angola). C’est, en eflet, A ce colloque que ces trois

ocuments ont été présentés en premier,
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ANIMAL TRYPANOSOMIASIS: CONTROL MEASURES BY MEANS
OF DRUGS

By R. S. MarsHALL, Colonial Office, London

There is no doubt that the high cost of completely eradicating the
vector of animal trypanosomiasis from enormous tracts of country in
Africa and the failure, as yet, to produce a satisfactory and practical method
of immunisation has stimulated the continued search for more effective,
and preferably cheaper, curative and prophylactic drugs.

Chemotherapy as a method of control has certain disadvantages in a
vast and relatively undeveloped continent. Nevertheless it can, and does,
reduce the substantial annual losses and will continue to be used until
such time as the vector is eradicated or livestock can be protected by some
other more convenient means.

While it has not been possible so far to immunise animals satlsfactonly
nevertheless one cannot disregard entirely the part which immunity
response may contribute to the value and efficacy of chemotherapeutic
procedures, particularly those which have prophylaxis in view. Indeed,
from the very early days of antimony therapy Parkin and Hornby (1930),
Parkin (1935) and others have stressed the importance of this factor and
premunition has come to be regarded as a characteristic of the disease.
Recently a more solid type of immunity following Antrycide prophylaxis
(Soltys, 1955) has been described, and some evidence, Soltys (1957),
that antibody ‘titres are higher following infection and treatment than with
dead trypanosomes alone has been produced. Fromentin (1957) records
similar experiments in mice.

It has been recognised for many years and stressed more recently by
Fiennes (1950) Lewis (1954) and Edwards et al. (1956) that strains of the
same species of trypansome may exhibit a very wide range of virulence for
their hosts, and whether some of these strains are, in fact, subspecies or
separate species is not relevant in the present context. Thus, fulminating
infections causing death in about two to three weeks or spontaneous
recovery without treatment may occur, with all grades of pathogenicity
between these two extremes, and in assessing the value of a curative or
prophylactic drug the virulence of the infecting organism or combination of
organisms must be known. The importance, therefore, of adequate
numbers of untreated controls and a detailed examination of the strains
isolated from them, if not previously studied, cannot be over-emphasised.
Such examination may, apart from virulence per se, determine the existence
or otherwise of drug resistance and its nature, an extremely important
factor which may influence greatly the result.

These considerations are only a part of what is normally referred to as
“ challenge ”. Other factors such as the species of infecting fly, the apparent
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density of the fly, no matter how assessed, and the infection rates in the
fly are équally important. '

The situation is even more complicated for, unfortunately, under
field conditions in Africa, there are other stress factors, affecting the animal
host, which may individually or collectively influence the result. Examples
are, intercurrent and possibly dormant disease, the general condition of the
animals, the level of nutrition, the type of animal (grade or Zebu) and
climatic conditions. Since these can vary widely from region to region it is
perhaps not surprising to find that reported results, with the same drug,
have varied from place to place and that attempts have been made to
achieve a better result by varying the dose level and by other means.

In view, therefore, of the existence of so many variables the true value
of a drug cannot be assessed completely on the basis of a few trials and no
drug should be accepted for use on an extensive scale in the field until it
has been tested, in comparison with drugs of known merit, under the widest
possible range of controlled conditions.

The basic aim of safe and prolonged prophylaxis with drugs alone
under all conditions has not yet been solved, but ways and means of
dchieving the best results with different drugs under different conditions
are being actively examined, and most of the set-backs have perhaps been
due to impatience and use before suitable regimens for different conditions
have been accurately assessed.

In Veterinary Reviews and Annotations, Volume 3, Part I, April
1957, of the Commonwealth Bureau of Animal Health, Weybridge,
published ‘by the Commonwealth Agricultural Bureaux, D. G. Davey
reviews the chemotherapy of animal trypanosomiasis. This paper refers
to the earlier work and deals in some detail with the results achieved with
more recent drugs up to the date of publication. Since the subject has thus
been covered adequately so recently, and as a comprehensive bibliography
is included, arrangements were made to reprint and translate this review,
for the benefit of those who have not had access to the original, and it is
attached as an appendix to this paper. I am grateful to both author and
publisher for permission to take this action since it enables me to devote
more time to developments during the past eighteen months,

A. Curative Drugs

(Where the constitution of a drug is given in Davey’s paper this will
not be repeated.)
1. Dimidium Bromide

Owing to the undesirable toxicity produced by this drug over a wide
area of Africa, its use has largely ceased. In the Rhodesias initial results
were good and as not untoward after-effects were recorded, it continued
to be used on an increasing scale, up to 48,000 cattle being treated in 1952
in Southern Rhodesia alone. By then, however, it had become obvious
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that heavy mortality was occurring despite treatment, and when dosage was
stopped up, to overcome drug resistance, photosensitisation was recorded
in 1954. In 2,326 head inoculated at one Centre 322 deaths were recorded
and a large number of severe cases of photosensitisation, all attnbuted to
the drug, were noted. (MacKinnon, 1956.)

2. Ethidium Bromide (Boots Pure Drug Company)

To-day this is usually referred to as Homidium bromide, and
Homidium chloride (Ethidium ‘“C”) sometimes appears under-'the
name ‘‘ Novidium ”. As far as toxicity and activity are concerned, there
is no significant difference between these two salts — May and Baker (1957).

The apparent advantage .of these drugs, the chloride being soluble
in cold water, is the complete lack of toxicity at standard dosage 1-0 mg./kg.
or indeed with as much as 4 mg./kg.

Davey in his review refers to the Belgian Congo report of relapse to
T. vivax. MacKinnon (1956) could find no advantage over Dimidium in
Southern Rhodesia. On the other hand, Wilson (1958) reports that em-
phasis has been on Ethidium in Northern Nigeria where over 600,000
animals are treated annually with this drug and Antrycide equally. The
success of this drug in Nigeria compared with Rhodesia may well be due
to the fact that Dimidium was never used extensively there, since the
initial experiments in Nigeria were so unsuccessful that the drug was never
released for field trials and no resistant strains therefore existed. ,

In two field trials in Kenya, Ethidium bromide at 2 mg./kg. has
successfully cured Antrycide resistant T. congolense and T. vivax which
appeared under field conditions.

On the other hand, Karib et al. (1954) reportona stram of T. congolense
resistant to Ethidium at 2 mg./kg. as being part:ally cured with Antryc1de
methylsulphate at 5 mg./kg.

3. Antrycide Methylsulphate (Quinapyramine sulphate. (I C.L (Phar-
maceuticals) Limited.)

The value of this drug as a curative is now well recognised and several
million cattle have been treated with it, with excellent results, generally in
T. congolense cases, but with slightly less success in 7. vivax cases. The
1957 Veterinary Department Annual Reports from West, East and Central
Africa indicate the popularity of the drug even although * fast” strams
appear to be emerging frequently in some areas.

In Southern Rhodesia and in Kenya it has also been used as a pro-
phylactic in low challenge areas withsome success. Thus, at a low challenge
area in Kenya (1956) Antrycide methylsulphate at two monthly intervals,
starting before exposure, gave complete protection for twenty months in
Zebu cattle. Eight isolated positive slides only have been recorded during
the whole perlod In another Kenya area two morithly treatments have
protected for six months with no positive slides. This method in low chal-
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lenge areas has been modified by treating animals only when they become
positive. During a period of six months only nine animals out of fifteen
became positive, all remaining healthy and putting on weight. The advan-
tage of the method is the saving on drugs, but constant supervision to deal
with positives promptly is required. This technique has been tried in a
few selected areas in Kenya and the work continues since the economics
of treatment regimens-are important in Africa.

4. Berenil (Farbwerke-Hoechst, A. G.)

Chemically this compound belongs to the diamidine class and is thus
similar to pentamidine and stilbamidine. Davey refers to the work carried
out with this compound up to 1955 and I am indebted to Whiteside (1957
and 1958) for the following more recent information.

(a) About 1,000 cattle exposed to infection and 289, showing positive
slides (7. congolense and T. vivax) were treated with Berenil 3-5 mg./kg.
in 79, solution. The first injection was by the intramuscular route, and then
subcutaneously every two months. Infection in the herd was completely
eliminated at the end of ten months.

(b) Various strains of T. congolense resistant to normal doses of Ethi-
dium and Dimidium bromide, and a few to Antrycide, were treated in
twenty-one inoculated grade steers, with 5 mg./kg. of Berenil in 79, solution
subcutaneously. One animal which had relapsed after pro-salt showed
scanty trypanosomes on the tenth and twenty-sixth days, but thereafter this
animal and all the others remained negative for five months. No reactions
were noted on injection and no side effects.

(c) Farbwerke-Hoechst reported that Holz in Indonesia had had
excellent results in the treatment of T evansi infections in small laboratory
animals and horses with Berenil. Whiteside (1957), however, found that
Berenil failed to cure T. evansi in rats at all doses up to 7 mg./kg.

It is known that this drug has no action on T\ simiae in pigs.

It would appear from these recent reports that Berenil is a very useful
drug indeed against T. congolense and T. vivax infections and warrants more
extensive trial as a curative against a wide range of strains of known viru-
lence. It has many attractive features from the point of view of the Veterin-
ary Officer in the field. It is stable as a dry powder for long periods, up to
twelve months or more in tropical climates; it is easily prepared in the
field as a 7% solution and can be given either subcutaneously or intra-
muscularly ; it is non-toxic in therapeutic doses with a wide margin of
safety, local reactions being absent, or minimal and transient, and no micro-
scopic lesions in internal organs have been demonstrated. Based on the
tests by Neitz at Onderstepoort using splenectomised calves it appears to
effect a “ sterilisation ” cure even with 1 mg./kg. The drug is rapidly
excreted through the kidneys and, therefore, has no prophylactic properties,
but, on the other hand, this fact probably reduces the risk of the emergence
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of drug fast strains, combined with the fact that a deliberate attempt
—Fussginger (1955)—to produce a fast strain in mice with subtherapeutic
doses was unsuccessful after go passages. Cross resistance to Berenil
has been noted in Kenya by Lyttle and Whiteside (1957) in conjunction
with high and deliberately produced resistance to Prothidium and Antrycide
but this appears to be an unusual occurrence.

Berenil has thus come to be regarded as an invaluable drug to be kept
in reserve for the elimination of strains which have become fast to other
drugs. Whether the future use of complexes containing the diamidine
molecule will restrict its value in this way still remains to be seen.

5. Tozocide (Allen and Hanburys, Limited)

Brief reference is made to this substance by Davey in an addendum
to his review. The activity in cattle in Africa was tested in Kenya, and a
non-phenanthridinium resistant strain of 7. congolense was eliminated after
single doses down to o-5 mg./kg. Parallel tests with Antrycide methyl-
sulphate at 1 to 4 mg./kg. produced one failure out of five treated at the
lowest dosage. In a curative test carried out in Northern Nigeria, Tozocide,
at 1 and 2 mg./kg. dose levels, had no effect on the strain of 7. congolense
used.

6. Compound ¢ 528

This compound is a cinnoline derivative (N!:N3—bis 4 ammino-
cinnolyl-—6’) guanidine demethiodile) described by Lourie et al. (1951)
The substance had a high activity against 7. congolense and T. vivax
in cattle in Nigeria by Chandler (1957). The drug had an appreciative
curative action against 7. comgolense but had no action on two strains of
T. vivax. It is unlikely to replace other curative drugs.

7. M. & B. 4404 (May and Baker, Limited) (1957)

This is one of two new compounds produced by May and Baker for
trial in Africa. It has been examined closely in East and West Africa since
August, 1957, and shows considerable promise as a curative and possibly
also as a prophylactic drug.

It is a soluble salt of a new phenanthridinium derivative and appears
to be a combination of Ethidium and a modified form of Berenil. It con-
tains 78-79% of cation.

Initially, toxicity trials were carried out in Kenya—Whiteside (1957-
58)—which will be reported in detail later. Local reactions were on the
severe side at 5 mg./kg. subcutaneously ; less so at this dose level intra-
muscularly. There is also a slight systemic reaction at 5§ mg./kg.

The minimum curative dose for one strain of 7. congolense appeared
to lie between 0-05 and o-2 mg./kg. by 1/M injection as compared with
Homidium chloride which lies between o-2 and 08 mg./kg.
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It was also tested against a T. vivax strain (Ngoliba) in comparison
with Homidium at precisely the same dose levels. Both drugs gave a
hundred per cent cure. This might be a highly sensitive strain.

+ In-a test carried out by the Northern Nigeria Veterinary Department
(1957) a'dose level of 0-2 mg./kg. and o-8 mg./kg. cured heavily infected
T. vivax animals, smears being negative for almost three months.

At the West African Institute for Trypanosomiasis Research, Nigeria
(1957) two naturally infected cases were cleared of trypanosomes for about
two months at a dosage rate of 0-2 mg./kg.

M. & B. 4404 appears to be a curative drug of some considerable
promise, but more extensive trials in comparison with others are required
before a final assessment can be made.

8. Nucleocidin T. 3018 (Cyanamid Company, Lederle)

Tobie (1957) reports curing 959 of T. congolense cases in rats and
mice, and 919%, T. equinum cases in mice with this antibiotic giving three
daily doses of o-15 mg./kg.

. As far as treatment in animals other than cattle is concerned, Stephen
and Mackenzie (1958) recorded the successful treatment of a T congolense
case in a horse with Ethidium bromide at 1 mg./kg. An interesting report
also comes from E.A.V.R.O. (1958). Three T. congolense cases in horses
were treated intramuscularly, one with M. & B. 4404 o-5 mg./kg., one
Berenil 7 mg./kg. and one Ethidium bromide 2-5 mg./kg. All reacted
severely but were cured. Tobie (1957) treated a T. equiperdum case in a
horse with 0:025 mg./kg. of Nucleocidin. The animal was depressed for
twenty-four hours but thereafter no trypanosomes were detected for
seventy-four days.

No information is available on the treatment of trypanosomiasis in
camels or dogs with the newer drugs.

B. Prophylactic Drugs

1. Antrycide Pro-Salt (Old Formulation = Quinapyramine sulphate
3 parts, quinapyramine chloride 4 parts) (I.C.1. (Pharmaceuticals) Limited).

This prophylactic continues to be used extensively and a considerable
body of evidence is now available of its value and its limitations. Not only
has it been used as a practical measure of control, e.g. in Uganda (1958),
10,000 cattle being kept in fly areas under two monthly regimens and in
Kenya and elsewhere, but it has also been used as the standard of comparison
with other prophylactics under controlled conditions.

Davey in his review discusses the regimen problem and more recent
work in Kenya corroborates the necessity of assessing the most satisfactory
regimen under different conditions of challenge.

There appears to be no doubt now that the * standard * two-monthly
regimen (the dose 12 mg./kg. of 239, suspension in water, measured in
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terms of methylsulphate at 5 mg./kg.) can be safely varied to a three-
monthly regimen under light challenge conditions. Under heavy challenge
conditions the Kenya workers consider that successful results can be obtained
provided a careful check is made constantly and break-through resistant
strains eliminated.

Cost of drugs apart, since owners are quite often happy to pay, it is
not however a practical proposition to inoculate really large numbers of
animals every two months and keep a close check on resistant strains,

Observations have been made in Kenya on the effect of two or.three-
monthly dosing in low challenge areas for varying periods followed by
discontinuation of the drug regimen, with what appears to be promising
results. From the experiments reported by Chandler (1958), however, it
would appear that while antibodies against the homologous 'strain of
trypanosome could be demonstrated in regularly challenged cattle, the
degree of protection against the homologous strain could not be determined,
and no noticeable degree of protection existed against the heterologous
strain, This, of course, introduces a complication where nomadism still
exists. Chandler concluded that the drug alone protected the cattle which,
of course, means maintaining drug levels by constant inoculation. To
avoid down-grading of carcasses on slaughter, various inoculation sites have
been tested. The dewlap is favoured in Kenya and the caudal fold in
Tanganyika.

2. Antrycide Pro-Salt (New Formulation = Quinapyramine chloride
2 parts, quinapyramine sulphate 3 parts) (I.C.I. (Pharmaceuticals) Limited).

Davey in his review hinted at the possibility of reducing the amount
of chloride in the pro-salt mixture and which, inter alia, would be slighty
cheaper. This, in fact, has now been done and Smith (1958), East African
Veterinary Research Organisation, and Whiteside (1958), Kenya, have
carried out tests comparing the two formulations. Smith’s results indicate
that the new formulation is slightly better, while the Kenya results appeared
to be about equal. Further comparative tests are indicated as Davey
(personal communication) has had a slightly better result with the new
formulation also. )

3. Prothidium (Boots Pure Drug Co., Limited)

The constitution appears in the review by Davey and the drug has
been the subject of a large number of trials in East and West Africa,

. particularly Kenya. Brownlie, Watkins and Woolfe of the Boots Company

published a small up-to-date brochure in December, 1957, summarising
the reports of laboratory and field trials with this prophylactic drug. These
results need not be repeated here.

The recommended dose for this prophylactic is 2 mg./kg., and the
serious delayed toxicity following the use of 5 mg./kg. reported from certain
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areas of Nigeria, but not elsewhere at 5 and higher levels, has not yet been
solved.

In spite of this there is no doubt that Prothidium may prove to be a
valuable addition to our armoury of prophylactic drugs. The fact that a
single 4 mg./kg..dose has protected both 24 grades and 20 Zebus in Kenya
for six months under high challenge conditions (7. congolense, T. vivax
and T. brucer) indicates the potential, and suggests that a four-monthly
regimen might be a possibility, taking precautions to remove resistant strains.

An interesting prophylactic trial Hope-Cawdery and Robson (1958)
(in press) has recently been completed in Tanganyika in which Prothidium,
Ethidium-Suraminate and Pro-Salt were compared under conditions of
high and low challenge. Here the Prothidium dose was 2 mg./kg. and under
the low challenge conditions only 3 out of 19 animals became infected in
261 days, the first on the 216th day and the last on the 258th day. As
expected under such conditions Pro-Salt every two months protected
solidly for the same time. In the high challenge area the first break-through
after a single 4 mg./kg. dose of Prothidium was on the r1oth day, and the
tenth five weeks later, compared with Pro-Salt regimen, first break-
through at 31 days, and the twelfth on the 159th day.

Wilson and Strickland (1958) recorded the results in Nigeria with
Prothidium, including toxicity.

In neither the Kenya nor Tanganyika trials was any serious toxicity
recorded. Quite obviously this prophylactic is worthy of further trial on a
larger scale. Optimum dosage and regimen for different areas have still
to be determined.

4. Suramin Complexes (West African Institute for Trypanosomiasis
Research)

These complexes are referred to briefly by Davey in his review,
and work on them has been continued by Williamson (1957), Desowitz
(1957) at the West African Institute for Trypanosomiasis Research, Nash
(1957). Ethidium-suraminate appears to have been the most successful
prophylactic, protection for 13 months having been achieved atthe 10 mg./kg.
level. In comparison a 20 or 40 mg./kg. dose of the Antrycide methyl
sulphate-suraminate was required for 54 months’ protection. The serious
local toxicity and sloughing at prophylactic dose levels is still a major
problem, since loss of * depot ”’ means loss of protection, and Williamson
has been working on it for a year. All efforts to overcome it satisfactorily
have so far failed. Elimination of toxicity apart from * depot’ loss in
some cases interfered with prophylaxis. For full details of this work see
Nash (1957). Processing of the complex is now being continued in the
United Kingdom.

With regard to this toxicity question, it is interesting to record that a
Prothidium-Suramin complex prepared in Kenya—Whiteside (1958)—
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was shown to be at least four times less toxic than Prothidium alone, but
prophylactic trials have still to be carried out.

A toxocide-suraminate has been tested in both Kenya and Tanganyika,
the former in low and the latter in high challenge areas, but no appreciable
protection was obtained in either case.

Under ** Prothidium ", the comparative trial carried out in Tanganyika
under high and low challenge was mentioned. Here the Ethidium Suraminate
showed no serious toxicity. In the low challenge area the two-dose levels,
5 and 10 mg./kg., showed little difference in the result; the first break-
through being on the 140th day in each case, and the last (13/27) on the
258th day with § mg./kg. and (8/10) on the 252th day with 1o mg./kg.
Under higher challenge at 5 mg./kg. 9/14 were infected in 174 days and
at 10 mg./kg. 5/14 in the same period of time.

The results of a comparative prophylactic trial carried out in Uganda
(1958) are of considerable interest.

The challenge was natural G. morsitans (A D 19) and the infectivity
rate (7. vivax and T. congolense) 13%,.

The Ethidium Suraminate group (5 mg./kg.) was protected for 6 to
7 months, only those animals losing the * depot " breaking through.

On the other hand, all the Prothidium animals (2 mg./kg.) and the
Antrycide methyl sulphate animals (5 mg./kg.) were positive in three
months. Inthe same areaand atthesametime Antrycide Pro-Salt (12 mg. /kg.
every two months) protected solidly for over seven months.

Mention must be made of a prophylactic trial carried out by the
Veterinary Department in Sierra Leone—Noble (1957)—on pigs with
T. simiae and T. congolense as challenging trypanosomes. The complex
used was Antrycide methyl sulphate/suramin at the two-dose levels
40 mg./kg. and 20 mg./kg. given subcutaneously. The challenge was a
natural one in a tsetse area. After six months the result was %/7 alive at
40 mg./kg., 3/3 alive at 20 mg./kg., and 2/4 of the controls dead from
T. simiae. 'This is a follow-up of the work carried out by Watson and
Williamson (1958) at the West African Institute for Trypanosomiasis
Research on T. simiae infection in pigs and reported by Nash (1956).

A suitable regimen for pigs in different challenge conditions has still
to be determined.

5. M. & B. 4427 (May and Baker, Limited)

This is an almost insoluble salt of M. & B. 4404 and was presented for
trial as a prophylactic in animal trypanosomiasis. In its anhydrous state
it contains approximately 51-89%, active cation.

The L D 50 mg./kg. subcutaneously in mice was > 2,000, compared
with Homidium Suramin 1oo. Locally, in rats there was no reaction or
lameness, whereas both were noted with pro-salt and Homidium/Suramin.
The prophylaxis in rats using 7. congolense was promising and studies in
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cattle indicated that the intramuscular route of administration should
be used. ~

. The tests in Africa have tended to confirm these findings. Initially,
it was considered that the particle size (not greater than 35) was too coarse
to permit of sufficiently rapid absorption from the inoculation site and a
finer suspension is. now being used and compared. Local reactions are
modest and quickly resolve, those with the finer suspension being slightly
more persistent.

‘A considerable number of trials have been put in hand following the
toxicity tests to determine the prophylactic value of both M. & B. 4427
and M. & B. 4404. Thus, a large scale comparative trial is under way at the
East ‘African Veterinary Research Organisation at Sukulu. At the West
African Institute for Trypanosomiasis Research, and in Kenya, small
scale comparative tests under different challenge have followed the toxicity
tests.

It is much too early to assess these drugs as prophylactics, but the
effective dose of M. & B. 4404 appears to be rather too close to the toxic
level for practical prophylactic purposes, and regimens for M. & B. 4427
will be a matter for future study under the different challenge conditions.

Drug Resistance

It has been impossible to avoid reference to this in considering chemo-
therapy 'Davey mentions the problem in his review and issues a timely
warning, :

The subject is dealt with exhaustively by Schnitzer and Grunberg
(December 1957), and the specific nature of the changes which take place
in resistant strains is not yet fully understood.

Now that new prophylactics have been introduced and others are
imminent, I need only emphasise the necessity of assessing accurately the
dosage fates and regimes for the different types of challenge before
extensive field use is contemplated. This is already appreciated and applied
in some territories. If protective drugs must be used in high challenge areas
where protection periods may be relatively short, then appropriate steps
must be taken to remove the animals which are possibly harbouring resis-
tant strains, since retreatment may not be satisfactory at that stage and the
herds at risk may all ultimately be exposed to fly transmitted resistant strains.

One problem is the accurate assessment of initial break-through as
opposed to observed break-through and the evolution of regimens which
will be satisfactory for different areas. C. N. Lyttle and E. F. Whiteside
(1957) of the Kenya Veterinary Department have studied the problem
closely in connection with the development of suitable regimens for Pro-
thidium. Regimens based on observations have been suggested, and one of
these is being subjected to confirmatory tests in the field. Such a procedure
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may be time consuming, but it would appear from recent results to be
essential if the risk of drug fastness is going to be reduced to 2 minimum.

Prothidium resistant strains appearing during prophylaxis have been
closely examined in Kenya and cross-resistance to Antrycide, Homidium
and even Berenil has been revealed. The work continues in Kenya and at
the East African Trypanosomiasis Research Organisation.

In my opening remarks I outlined the factors which might irfluence
the effective control of trypanosomiasis by means of drugs, and Davey in
his comments on the future rightly stated that any new drug to be of real
value would have to possess prophylactic properties of a high order. It
cannot yet be said that the new drugs which I have mentioned measure up
to these requirements in all respects, but the evidenceis that they do represent
a step in the right direction, in that a safe, more prolonged period of
protection is now a distinct possibility, without the need for short interval
repetitive inoculation. This applies particularly to the low and medium
challenge areas. The problem of the high challenge areas still remains and,
as anticipated, it may well be advisable always to reduce the challenge there
by other means before introducing cattle under drug protection. Immunisa-
tion still does not hold out any immediate prospect of practical application,
The more recent observations of Soltys (1957) are relevant.
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THE CHEMOTHERAPY OF ANIMAL TRYPANOSOMIASIS WITH
PARTICULAR REFERENCE TO THE TRYPANOSOMAL DISEASES
OF DOMESTIC ANIMALS IN AFRICA

By D. G. Davey, Imperial Chemical Industries Limited,
Pharmaceuticals Division, Wilmslow, Cheshire

INTRODUCTION

Trypanosomes have a notable place in the history of chemotherapy.
They featured in the early experimental work on synthetic compounds
that was just beginning in the laboratories of Europe at the beginning of
this century, and there is reason to suppose that if Thomas, working in
Runcorn (Liverpool) in 1904, had not demonstrated the curative action of
atoxyl on Trypanosoma gambiense in mice, Ehrlich would not have been led
to 606 (Salvarsan) for syphilis. Thereafter, as experimental chemotherapy
gathered momentum under the great stimulus of Ehrlich, trypanosomes
became part, as it were of the laboratories concerned, and they lent their
name to some of the early and now historical substances such as Trypan
red (1904), Trypan blue (1904) and Trypasafrol (1912).

At first, it was the trypanosomes of man, T. rhodesiense and T, gam-
biense, that attracted attention, and one of the early great successes of the
new chemotherapy was Bayer 205 (Germanin, Naganol, Suramin, Antrypol,
etc.) announced for human trypanosomiasis in 1920, and found to be of use,
too, against T. brucei, T. equinum, T. equiperdum, and T. evansi. The try-
panosomal diseases of cattle in Africa, undoubtedly now the most important
of all the diseases caused by trypanosomes, waited until the 'thirties before
some attention was focused on them. In Africa itself tartar emetic was being
used for treatment, but in Germany and in England the search for other
drugs against T congolense was being pursued.

The search was more successful than the immediate results of the
original investigations indicated, for all the most modern drugs for animal
trypanosomiasis are related to the substances that came to light in the
‘thirties. Ethidium is in a direct line of descent from phenanthridinium
897 (Phenidium) synthesised by Morgan and Walls in 1938, and shown to
be active against T. congolense in mice by Browning in Glasgow in the
same year ; the discovery of Antrycide owes much to the work of Iensch
(1937) that led to Surfen C, and Berenil goes back to the work on the
diamidines done by Ewins and his collaborators at Dagenham, by Yorke
and his colleagues in Liverpool, by King in the Medical Research Council
laboratories in London, and before that to the demonstration of trypanocidal
properties in Synthalin (decamethylene-diguanidine hydrochleride) (von’
Janscé and von Janscd, 1936).

This review will be concerned in detail only with the modern drugs
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and it is to gain perspective and to pay homage that a very brief history
has been given. For a fuller account of the early work the reader is referred
to Findlay (1950). '

The arrangement of the review needs some comment. I have thought
it best to deal with the drugs and their properties first, then very briefly
(and consequently, in some measure, dogmatically) with the treatment of
the individual diseases, and finally to say something of the problems that
remain. The aspects discussed are essentially practical, and for an intro-
duction to the literature concerning the mode of action of the trypanocidal
drugs—about which we know very little that helps us to discover others—
reference should be made to the reviews by Work and Work (1948), Findlay
(1950), von Brand (1951), and Sexton (1953), and the papers by Hawking
et al. (1937), Hawking (1944), Ormerod (19514, &), Sen et al. (1954),
Hawking and Thurston (1955), etc.

THE DRUGS IN USE AGAINST THE TRYPANOSOMAL DISEASES
OF DOMESTIC ANIMALS

Tartar emetic, antimosan and Surfen C are now hardly, if ever, used ;
and the cinnoline 528 of Lourie e? al. (1951) was found wanting. Suramin
is still widely used for the treatment of T. evansi in camels, but its attributes
and its defects are now well known and need not be discussed here. We are
left with Berenil, the phenanthridinium compounds, . Antrycide and
certain “ complexes "’ of suramin with these drugs. Other substances have
been mentioned in recent papers as active against trypanosomes in small
laboratory animals, but no information is yet available concerning their
activity in the domestic animals, and so, for reasons of space, they have not
been considered.

Berenil*

This substance has the constitution
HN

HIN NH.

Its properties have been described by Fussginger (1955) and Bauer
(1955a, b). It has a relatively poor action in mice against trypanosomes of
the Brucei group, and a more marked action against T. congolense. The
minimum curative dose for the last species is given as 1-2-5 mg./kg.
intramuscularly in the dog, and 2-5 mg./kg. subcutaneously in the mouse
(in my own experiments more than 5 mg./kg. is necessary to cure the
Busimbi, Uganda strain of T. congolense in mice).

.Reports of experiments with the drug in cattle are few. Bauer (19554)
described an experiment in Western Tanganyika in which three groups of

* Marketed by Hoechst of Germany.
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cattle, six beasts in each group, all infected with 7. vivax, were treated
respectively with 1, 2 or 3 mg./kg. intramuscularly. As a result of the experi-
ment the standard dose of 3 mg./kg. intramuscularly was decided upon.
This dose was used in Portuguese East Africa to treat 500 cattle, the stock
of 12 European farmers. Between 10 and 60%, of each herd carried natural
infections of T. vivax with or without T. congolense and T. brucei. Try-
panosomes were said to have disappeared within 24 to 48 hours, and there
were no side effects from the treatment. Subsequent examinations appear
to have been limited, but at least four possible relapses with T. congolense
or T. vivax were found amongst 26 animals followed up for six months.
In a second paper (19555) Bauer stated that some 8oo cattle had been
treated for trypanosomiasis with Berenil ; 2 or 3 mg./kg. intramuscularly
had always given cures, and 1 mg./kg. had been sufficient to cure T. congo-
lense.

Milne et al. (1955) reported an experiment from Tanganyika in which
20 cattle infected with T. congolense were treated with 2 mg./kg., five
subcutaneously and 15 intramuscularly. Trypanosomes disappeared from
the blood within 5 to 40 hours, and the cattle remained apparently free
from infection for 150 days. Re-infection was achieved in all except
one animal.

Berenil has only a poor action against T. simiae (Bauer, 1955a).

The Phenanthridinium Compounds. I

These have the general formula :

R. R‘

Activity in this type of compound against T. congolense was discovered
by Browning et al. (1938) whose work extended over many years and
which culminated in 1943 with the compound 1553 that came to be known
as Dimidium bromide. Further studies of the type, particularly since
the war, were then made in the laboratories of Burroughs Wellcome and Co.
and Boots Pure Drug Co.

Of the very considerable number of compounds tested in the laboratory
nine have been tried against infections in cattle, and of these, six were
discarded in their early experimental stages for one reason or another
(see, e.g. Goodwin and Unsworth, 1952 ; Goodwin and Chandler, 1952 ;
Burdin and Plowright, 19524, b ; Burdin, 1953; Wilde and Robson, 1953 ;
Neal and Karib, 1954).
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The discarded compounds are :

B. W. & Co. 150.C47 (R,R, = NH,; Q NH, ;
R4 = CH3; X = Cl).

B. W. & Co. 676.C47 (R;R;=NH,; R;= O NO,;
R4 = CHa; X = Cl)-

B. W. & Co. 621.C.47 (R;R;=NH,; R;= ST i R, =CHj;;
X = Br). <

B. W. & Co. 196.C.48 (R, = NH,; R, = C,H,0; R, = C> NH, ;
R4 = CHa; X == Cl)-

Boots RD 1427 (R,R, = NH,; R, = O : R, = C4H,; X = Br).

Boots RD 1446 (R,R, = NH,; R, = O R, = CH,.CH.CH, ;
X = Br).

The three that progressed and came to be used more widely are :
Phenidium chloride or phenanthridinium 897 (R, = H; R, = NH,;

R,=<:>NH,; R, = CH,; X = Cl).

Dimidium bromide or phenanthridinium 1553 (R,R; =NH,;

-_—O; R, = CH,; X = Bx).

Ethidium bromide or Boots RD 1572 (R;R,=NH,;

R,=<__—>;, R, = C,H,; X = Br).

Phenidium chloride

This was one of the two substances descnbed when the phenanthri-
dinium compounds were first announced as “ a new type of trypanocidal
agent ”’ (Browning et al., 1938). It was tried against 7. congolense in cattle
in Africa by Hornby ez al. (1943) and by Carmichael and Bell (1944a).
In the experiments of Hornby and his colleagues the only animal treated
with 4 mg./kg. subcutaneously relapsed ; it also had a large swelling at the
site of injection which persisted for the two months before it was killed.
Of 20 given 2 mg./kg. intramuscularly 14 were cured, one was doubtfully
cured and five relapsed. The intramuscular injection led to some local
reaction and some slight lameness. Carmichael and Bell were led to prefer
intravenous treatment, partly because they thought it more efficacious,
partly because of the local reactions following intramuscular treatment.
Doses greater than 3 mg./kg. intravenously were dangerous and 2 mg./kg.
cured only about half the animals.

Phenidium chloride has very obvious drawbacks to modern eyes, and
so it is not without interest to recall that 12 years ago Carmichael and Bell
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(1944a) could conclude that the drug “must ... be given a high place
among the trypanocides tried against this very intractable infection .

Phenidium had a relatively short life. There is a curious lag between
the time of its announcement in England (1938) and its trial in Africa
(1943) and because of this Dimidium bromide, not discovered until 1943,
appears to follow hard on its heels into Africa.

Dimidium bromide

Dimidium bromide was first tried in Uganda against 7. congolense
(Carmichael and Bell, 19445; Bell, 1945), and the results were most
promising. They indicated that the new drug had a relatively wide margin
of safety, that a dose of 1 mg./kg. subcutaneously was sufficient to cure
T. congolense, and that injection of the drug by this route caused relatively
little irritation whilst intramuscular injection produced a painful swelling
and led to marked lameness. The initial field trials with the drug in Uganda
in 1945 proved these conclusions to be far too optimistic. In the first, of
187 cattle treated with 2 mg./kg. subcutaneously * nearly all developed
symptoms of photosensitisation some six weeks after administration of the
drug, and 41 subsequently died. In addition, severe local reactions at the
site of injection were of frequent occurrence, resulting in sloughing of
areas of skin up to 12 inches or more in diameter ”. (Randall and Beveridge,
1946.) Because of these mishaps the dose was reduced to 1 mg./kg. and the
injections made intramuscularly in the next trial. No toxic effects were
observed and it was estimated that, using this dose, the relapse rate with
T. congolense infections probably did not exceed 5%, (Randall and Beveridge,
1946).

Further experimental work confirmed in general the conclusions
drawn from the use of Dimidium in the field in Uganda (Barnett, 1946 ;
Randall and Laws, 1947 ; Randall and Beveridge, 1947 ; Wilson, 19484, b ;
Wilde, 1949). All workers were agreed that so-called photosensitisation
was a serious hazard in the use of the drug; that 1 mg./kg. was about
the highest reasonably safe dose ; that the intramuscular route was probably
to be preferred because of the sometimes severe local reaction after sub-
cutaneous administration ; and that 1 mg./kg. intramuscularly cured the
majority but not all cases of T. congolense.

The standard treatment with Dimidium bromide, then, came to be
1 mg./kg. intramuscularly, but some territories, e.g. Kenya and Southern
Rhodesia, used doses up to 1-5 mg./kg. and in Southern Rhodesia the
intravenous route was preferred even though it led to the veins becoming
partly occluded. Delayed toxicity has always been a fear with those who
used the drug, understandably in view of its potential severity (see, e.g.
Evans, 1948 ; Thorold and Plowright, 1952) but nevertheless Dimidium
has been of very considerable use in Africa as the annual reports of the

29



Veterinary Departments of such countries as the Republic of the Sudan,
Kenya, Nigeria, the Rhodesias, etc., emphasise again and again.

One point will have struck the reader, and that is how little attention
was given to T. vivax in the experimental studies done with Dimidium,
Everyone knew that T. vivax was important, but few attempted to work
with it (in later trials with Ethidium and Antrycide—see below—T. vivax
was not neglected). The accumulated results from the field, however,
finally served to show that this species appeared to be as susceptible as
T. congolense and there are a few experiments, e.g. Mornet and Mahou
(1949) to confirm this. For the rest, the prophylactic action of Dimidium
is very little (annual report of the Veterinary Department, Nigeria, 1947,
p. 20) and its action against T\ simiae is poor (Wilson, 1948a). The toxicity
of the drug is discussed further below. ’

Ethidium*

Ethidium bromide was announced in 1952 by Watkins and Woolfe
who claimed that in mice it was somewhat less toxic than Dimidium
bromide, and 10 times as active against T. congolense, 20 times as active
against T, brucei, 50 times as active against T. gambiense, and 11 times as
active against T. rhodesiense. The reader will have noticed that the chemical
difference between Dimidium bromide and Ethidium bromide is slight,
merely the difference that in one the quaternising group is methyl (CHj)
and in the other is ethyl (C,H;). The difference in biological properties is
therefore remarkable ; it is equally remarkable that 14 years went by before
the attributes of the ethyl quaternisation group were discovered.

Experiments have been done in various parts of Africa with Ethidium
bromide, and Table 1 is an attempt to summarise the therapeutic results
achieved,

In the actual experiments summarised in Table 1 various doses
extending over quite a wide range were tried, of course, and on the basis of all
the work the manufacturers recommend 1 mg./kg. for routine use which
clearly allows latitude with some strains. It is advised, however, that the
dose be given intramuscularly, because all the workers who gave it sub-
cutaneously describe the development of a sometimes large swelling at the
site of injection with occasional necrosis of the skin, Also, an alternative
salt is offered. The initial work was done with the bromide which requires
boiling water to bring it into solution whereas the chloride (called Ethidium
“C") is soluble in cold water. Like Dimidium bromide, Ethidium is
relatively rapid in action, and with effective treatment trypanosomes
disappear from the blood within 48 hours.

The promise of Ethidium so apparent in the experimental work is not
reflected in a recent report from the Belgian Congo where Thienpont and
Hérin (1955), working in Astrida, state that eight relapses occurred amongst

* Marketed by Boots Pure Drug Co., England,
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Table 1.—Action of Ethidium bromide against T. congolense and T. vivax

in cattle
Probable No. of cattle
Minimum on which
Territory Species Route Curative result is Reference
Dose! mg.[kg. based
Sudan « | T. vivax? s/c 0°2§ 6 Ford et al. (1953a)
Sudan T. congolense sfc 0'§-1 g ato°s Ford et al. (19535)
at1
Kenya . | T. congolense sfc o‘s 3 Wilson and Fair-
clough (1953)
Tanganyika | T. congolense s/c o0:3-0°9 (7)® 8ato-3 Wilde and Robson
L. . 8ato'g (1953)
Nigeria . T. vivax s/c 1 (Expt. I) 5 Unsworth (1954a)
(Syringe o-1 (Expt. II) 2
passaged)
Nigeria . T. vivax s/c 0-5-1 7ato-s Unsworth (1954b)
(fly-passaged) gat1

1 Where two doses are quoted a relapse recurred at the lower.

* A debilitating but not a virulent strain.

3 Of a group of 8 bovines treated with 0-3 mg./kg. 7 were cured and 1 relapsed; an
identical result was achieved with 0+9 mg./kg. and possibly a mistake was made or a re-
infection occurred. :

47 cattle infected with T. vivax which were treated with 1 mg./kg. sub-
cutaneously of the bromide.

The Toxicity of the Phenanthridinium Compounds

The delayed toxicity which sometimes follows the injection of Dimi-
dium bromide, the symptoms of which so closely resemble photosensitisa-
tion, has now been reported from most parts of Africa (see, e.g. Randall and
Beveridge, 1947; Stewart, 1947; Evans, 1948 ; Wilde, 1949 ; Thorold
and Plowright, 1952). At first it was thought to be associated with high
doses (2 mg./kg.) but more extended use of the drug showed that it could
follow the standard treatment with 1 mg./kg. The general picture is always
the same. About six weeks after treatment a proportion of the treated
cattle begin to lose condition and may deteriorate rapidly, exhibiting
lachrymation and skin lesions. An early symptom may be hyperaemia of
the subepithelial tissues of the muzzle and droplets of plasma may be
exuded (Plowright et al.,, 1952). Animals that are mildly affected show
“ signs of sensitivity and irritation of the muzzle and of the skin at the face
and ears, together with slight lachrymation "’ (Thorold and Plowright, 1952).
Animals more severely affected may exhibit ** intense irritation and hyper-
sensitivity of the skin—usually of non-pigmented parts exposed to direct
sunlight—accompanied by oedematous swellings of the muzzle, face,
backs of the ears, base of the horns and dewlap, followed by serious exuda-
tion with hardening and cracking of the skin over these areas ”. Strips
of “ boarded skin > may peel off the back, flanks and udder exposing a raw
granulating surface. The teats may become necrotic and drop off, and the
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ears may be left raw and misshapen. When the skin over the back and
flanks finally hardens the gait is affected and the animals walk stiftly
(Thorold and Plowright, 1952).

The fact that Dimidium may produce this alarming effect seems
undoubtedly due to the toxic action of the drug on the liver (Bell, 1947 ;
Wilde, 1949 ; Plowright et al.,, 1952 ; Burdin and Plowright, 19524, 3),
but what the factors are which may exacerbate the liver lesions and why the
lesions may lead to the syndrome of photosensitisation remain unknown.
Delayed toxicity is not an invariable accompaniment of the use of Dimidium
bromide at 1 mg./kg., and no one has yet been able to pinpoint the all-
important factor linking the sporadic occurrences. It has occurred at high
altitudes in Kenya and at low altitudes in Ghana and the Republic of the
Sudan ; it has been associated with poor grazing in the Republic of the
Sudan and in Ghana (Evans, 1948 ; Stewart, 1947), and with good grazing
in Kenya (Thorold and Plowright, 1952) and it has been seen in zebus,
mixed zebu and grade crosses, low-grade and high-grade cattle. Evans
thought that cattle in good condition were the most severely troubled,
whilst Thorold and Plowright pointed out that the only high-grade cattle
to be severely affected in the outbreak they witnessed was a Friesian herd in
poor condition after an outbreak of foot and mouth disease.

A comparative study of the toxicity of the phenanthridinium compounds,
with particular reference to their effect on the liver, has been done at the
Kenya Veterinary Laboratory in Kabete (Plowright e al., 1952; Burdin
and Plowright, 1952a, ; Burdin et al., 1952 ; Burdin, 1953). The liver
lesion produced by Dimidium is characteristic and takes the form of a
periportal fatty infiltration together with the accumulation of a golden
brown pigment, probably bilirubin, in the hepatic and Kupffer cells. It is
associated with a loss in weight and condition, a positive direct van den
Bergh reaction, a clinically observable jaundice in some cases and an
elevated plasma level of alkaline phosphatase. The liver lesion is produced
sometimes by 1 mg./kg. and regularly at 2 mg./kg. or more, but symptoms
of photosensitisation are not invariably present. A similar lesion is obtained
with some related compounds (e.g. 150.C.47) but not with Phenidium at
doses up to' 4 mg./kg. The absence of any apparent effect on the liver by
Ethidium at this relatively high dose has led to the hope that “ photo-
sensitisation *’ will not be a problem bedevilling its use. Confirmation that
Ethidium is less toxic for cattle than Dimidium is given by Unsworth
(19454a), Ford et al. (1954) and Wilson (1954). Unsworth (19544) noticed
an unexplained rise in temperature (2°-3:6° F.) in a proportion of his
unifected cattle 24-96 hours after they were injected with Ethidium,

The Phenanthridinium Compounds. I

In a preliminary communication Watkins and Woolfe (1956) described
a substance referred to as R.D. 2801 (now called Prothidium) which is
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built on the Antrycide plan (see below), but which has a phenanthridinium
nucleus in place of the quinoline nucleus of Antrycide linked to the pyrimi-
| 'dine moiety. It has the constitution :

H,N
) CH,

CH,

NH,

Considerable prophylactic properties are claimed for it (2 mg./kg.
has given protection for approximately six months—personal communica-
tion from Dr. G. Woolfe—), but trials are still in progress and details are
not available.

Antrycide*

This drug was described by Curd and Davey (1949, 1950) and has
the constitution :

'NH’
NH CH,
CH, CH,
N X
cu” “x NH,

(X = C}, Antrycide chloride, or CH;SO,, Antrycide methylsulphate).

It has a wider range of action against the various species of trypanosomes
than most drugs and is active against the Brucei group, T. congolense,
T. equinum, T. equiperdum, T. evansi, T. stmige and T. vivax, but most
active against T congolense. Apart from the intrinsic value of the substance
itself, its discovery has emphasised two important facts. First, the early
experiments were done with two salts, the readily soluble methylsulphate
and the sparingly soluble chloride. After subcutaneous or intramuscular
injection the former is quickly absorbed whilst the latter is held at the site
of injection and only slowly seeps into the transport systems of the body.
It was thought, and shown to be true, that the methylsulphate would be
better for curative and the chloride for prophylactic purposes. The concept
of what may be called * depot prophylaxis ”’ is potentially applicable to any
drug if a salt or complex that is only slowly absorbed can be made, and this
is really what Williamson and Desowitz (1956) have done in their work on

'Marketéd by Imperial Chemical Industries, Limited, Pharmaceuticals Division,
England.
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combinations of Bayer 205 with Ethidium, Berenil, Antrycide, etc. (see
below).

Secondly, although the prophylactic properties of Antrycide are far
from all that can be desired they have served to show that chemoprophylaxis
of cattle trypanosomiasis in Africa can play a very important part in the
development of that continent.

Antrycide as a curative drug. I

Initial field experiments (Davey, 1950) were concerned with the treat-
ment of T. congolense and T. vivax. It was shown that o-5 mg./kg. sub-
cutaneously (all treatments with Antrycide mentioned in this review were
made subcutaneously unless otherwise stated), of the methylsulphate cured
all of 6 cattle infected with a Uganda (Mubende) strain of T’ congolense,
1 mg./kg. cured all of 7 cattle infected with a Southern Sudan strain and
all of g infected by the bite of tsetse fly with a Kenya (Mariakani) strain.
With a second Kenya strain (T. go of the Kabete laboratory) z mg./kg.
cured 10 of 11 animals. Experiments with T. vivax were more limited,
but 1 mg./kg. cured 5 of 6, and 5 mg./kg. cured all of 5 cattle infected by
the bite of tsetse fly with a virulent Kenya strain, and in Uganda, using a
much less virulent strain, all of 6 cattle were probably cured with 5 mg./kg.
On the basis of these results § mg./kg. was suggested as the dose to be tried
in the field in cattle which might be infected with T congolense and T vivax.

Confirmation of its efficacy came from the Republic of the Sudan
(Evans, 1950), Portuguese East Africa (Da Cruz Ferreira and Tendeiro,
1950), Italian Somaliland (Pellegrini and Bonelli, 1951), the Belgian Congo
(Schoenaers, 1950 ; Andrianne, 1952) and particularly from Uganda where,
since 1950, more than three-quarters of a million cattle have been treated
(annual reports of the Veterinary Department 1950, 1951, 1952, etc.).
It was used, too, in Nigeria, Northern Rhodesia, Kenya, etc., and no serious
criticisms of its therapeutic effect were made (annual reports of the Veteri-
nary Departments, 1951 ef seq., and of the West African Institute for Try-
panosomiasis Research, 1952 ef seq.). Summing up, the recommended
field dose is almost certain to cure T congolense, and most cases of T vivax.

T. congolense infections have also been cured in dogs and horses with
3-5 mg./kg. (Pellegrini and Bonelli, 1951 ; personal observations), and
T. vivax in horses with 5 mg./kg. (personal communications).

Antrycide as a curative drug. II,

The laboratory experiments in small animals (Curd and Davey, 1950)
had shown that Antrycide possesses a very marked action against such other
species of trypanosomes as T. evansi, T. equinum, etc., and the methyl-
sulphate was therefore tried against them in the field. Camels infected with
- T. evansi have been cured with 5 mg./kg. in the Republic of the Sudan
(personal communication from Mr. J. T. R. Evans), in Italian Somaliland
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(Pellegrini and Bonelli, 1951) and in Iran (Rafyi and Maghami, 1953).
The same species has been shown to be susceptible to Antrycide in horses

| and dogs in Indo-China (Chary and Bocquet, 1955), but repeated treat-

ments were used. In India, 5 mg./kg. cured T. evansi in horses, and 3
mg./kg. was completely satisfactory in cattle (Ray et al., 1953). Turton
(1953) eradicated an outbreak of 7. brucei in a group of horses at Accra
with 5 mg./kg. repeated once more after 4 days. Zottner (1952), working
in Morocco, regarded 5 mg./kg. as completely effective against dourine
(T. equiperdum). T. simiae was cured in three pigs with 5, 4 and 3 mg./kg.
respectively in Uganda by Wilson (1949b), but in Nigeria Unsworth
(1952) failed to achieve complete cure of this infection with § mg./kg.,
relapses occurring three to four weeks after treatment.

Antrycide as a prophylactic drug. I

The first field experiments with Antrycide (Davey, 1950) were also
concerned to show that practical use could be made of the prophylactic
properties of the chloride for protecting cattle in tsetse areas. They demon-
strated that (a) a single dose prevented animals from acquiring infection with
trypanosomes for some months ; (b) better protection was afforded against
T. congolense than T. vivax ; and (c) the very important point that trypano-
somes ‘‘ breaking through ”’ the waning concentration of drug towards the
end of the prophylactic period could emerge resistant to the drug, and
therefore the important corollary that, in practice, re-treatment must be
made soon enough to prevent the emergence of break-through strains,

The methylsulphate, because of its conversion in part to the chloride
in the subcutaneous spaces, was also shown to have some prophylactic
properties, and the salt has actually been used sometimes for prophylaxis.
For example, in Northern Rhodesia (annual reports of the Veterinary
Department, 1952, 1953) some cattle have been kept in a fly belt for as
long as 30 months free from trypanosomes by ‘the injection of 5 mg./kg.
methylsulphate every two months.

As a result of the first field trial it was recommended that for pro-
phylactic purposes Antrycide should be used in the form of a mixture
containing three parts by weight of the methylsulphate and four parts by
weight of the chloride, a mixture called Antrycide prosalt. The chloride is
there to give protection and the methylsulphate to eradicate trypanosomes
that might be present at the time of treatment. The dose is measured in
terms of the methylsulphate at § mg./kg.

The field work in Africa was continued by Fiennes (19534, b) and
Unsworth and Chandler (1952). Information is contained also in various
annual reports written in Africa since 1950, particularly those of the
Veterinary Departments of Uganda, Kenya and the Republic of the Sudan,
and of the West African Institute for Trypanosomiasis Research. It would
take too long to trace in detail the history of Antrycide through all the
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investigations, and I have therefore tried to summarise what seems important
in the following conclusions. In framing them I have been helped consider-
ably by conversations and discussions from time to time with workers in
Africa.

(i) The period which may be allowed between treatments, if the
cattle are to be kept completely free from trypanosomes, is dependent on
the density of the tsetse fly population. If the ‘‘ challenge ' to the drug
is anything but light the period between treatments must not exceed two
months, and if the challenge by 7' vivax is heavy some infections usually
appear after a time even with this frequency of treatment. Unfortunately,
there is no universal agreement upon what constitutes * light ”, ** medium ”’
and * heavy’’ challenges. The first quantitative work on the subject
was done by the Kenya Veterinary Department, whose members have
rendered a great service by always measuring fly density and natural
incidence of trypanosomiasis in their experimental areas and correlating
their prophylactic results with it. The density is expressed as the apparent
density (AD), which is the number of tsetse flies caught per 10,000 yards
of patrol, using a standardised catching technique. In the case of the
tsetse fly Glossina pallidipes an AD less than 10 allows the area to be
described as offering a light challenge, and one greater than 40 a heavy
challenge. Under light challenge, prophylaxis with Antrycide prosalt at
two-monthly intervals gives near-perfect results and it is possible that the
interval could be increased a little or the amount of chloride in the mixture
reduced. Indeed, in an area with an AD less than 3, the prosalt at three-
monthly intervals has given complete prophylaxis (personal communica-
tion from Kenya Veterinary Department). Under medium challenge,
treatment every two months still gives excellent results, but it would be
dangerous to increase the period, and at AD’s approaching 40 some
infections may appear after about a year’s exposure. Under very heavy
challenge T. vivax or, much more rarely, 7. congolense may break through
after a variable period of four to eight months, depending on the actual
fly density. '

Dr. E. F. Whiteside, who has emphasised for some years the important
part played by the nature of the challenge in determining the efficacy
of prophylaxis (it is apparent, too, in the different results obtained by
Unsworth and Chandler in a * palpalis area” and a ‘ morsitans area ")
thinks the drug is soaked up, as it were, if large numbers of trypanosomes
are injected (personal communication) and I have some evidence that this
may be part of the explanation. In experiments in mice and rats (unpub-
lished observations) I have been able to show that the magnitude of the
curative dose of certain drugs for 7. rhodesiense is determined by the
number of trypanosomes present at the time of treatment. In other words,
the more trypanosomes there are present, the more drug is required to
cure.
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The magnitude of the challenge is clearly an important factor, and
knowledge of it helps to explain why laboratory results in cattle are better
than the results sometimes obtained in tsetse areas, and why there is out-
standing success in some areas and relative failure in others. One might
go so far as to say that all workers contemplating the occupation of tsetse
country by cattle should first measure the density of flies present, even if
roughly, because they will thereby be much more able to weigh the chances
of success.

(ii) T. vivax breaks through sooner than 7. congolense (T. brucei
may also break through as early as T vivax but probably rarely matters
in cattle), and better protectlon can therefore be expected in a predommantly
congolense area than in a predominantly vivax one.

(iii) The species of tsetse fly does not seem to influence the results,
except in so far as different species are differently attracted to cattle (which
affects the challenge) and to man (which affects the AD observed).

Antrycide as a prophylactic drug. II. Some uses in cattle.

(i) In French West Africa, Ghana, Nigeria and the coastal area
of Kenya, the cattle-raising areas of the north are separated from the
markets of the south by tsetse belts. It was the habit in the past to force-
march the cattle past the danger with, of course, a resulting loss of condition
made worse, sometimes, by infection with trypanosomes. The benefits
to be derived from protecting the cattle with Antrycide have been demon-
strated by Mornet et al. (1951, 1952), Unsworth and Birkett (1952) and
workers in Kenya (annual report Veterinary Department, 1954).

(ii) In Uganda (Western Ankole) injections with Antrycide prosalt
every two months are used to protect cattle taken into a tsetse area to
resettle it. The cattle (more than 7,500) have now been there for almost
two years and are flourishing (personal communication from the Uganda
Veterinary Department).

In Kenya an apparently successful experiment has been described of
taking cattle from the normal grazing grounds during the wet season and
putting them in tsetse areas, so allowing the grazing a chance to recover.
The cattle were kept in the tsetse area under the protection of Antrycide
(annual reports of Department of Veterinary Services, Kenya, 1953, 1954).
The same reports speak of a ranch being maintained in a tsetse area with the
help of Antrycide. Cattle forspecial purposes, . g. milking herds and working
oxen have also been kept in tsetse areas in the Republic of the Sudan
(annual reports of the Veterinary Department, 1951-53). .

Antrycide as a prophylactic drug. III
Zottner (1952) considered that two doses of Antrycide prosalt should

keep horses completely free from dourine (the breeding season is March
to June) in Morocco. Ray et al. (1953) and Ramanujachari and Alwar
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(1955) suggested that the drug should be of service in protecting cattle and
other animals against surra in India.

Other observations on Antrycide

‘ The blood of Antrycide-treated cattle drawn up by tsetses at frequent
intervals does not destroy T. wivax which has established itself in flies;
nor does it affect development of the trypanosome to the mature, infective
stage ; not even after 18-19 meals over a period of 41 days, which is believed
to be longer than the life of a tsetse in nature " (Lewis, 1949). Similar
conclusions were drawn by Roubaud (1952).

The toxicity of Antrycide

The chloride when injected subcutaneously or intramuscularly is
virtually without general toxicity because it is so poorly soluble and seems
to be absorbed only as a solution. It is of equal toxicity with the methyl-
sulphate when given intravenously (Curd and Davey, 1950). It probably
causes some local irritation when given subcutaneously, and the methyl-
sulphate certainly does, but less than the phenanthridinium compounds.
When the two salts are used together as the prosalt of the chief local trouble
is the *“ lump ”’ of unabsorbed material which may persist when the small
oedematous swelling caused by irritation has subsided. The risk of a lump
is lessened if the injection site is massaged at the time of treatment, and
sometimes it is dispersed by the movement of the animal. Most people
prefer to make the injection in cattle behind the shoulder, but workers in
Kenya have pointed out the advantages of making it into the dewlap where
the risk of an unsightly blemish is minimal, and the damage to meat or
hide is negligible.

The maximum amount of the methylsuphate by itself or as it is con-
tained in the prosalt which should be given to any species of animal sub-
cutaneously or intramuscularly is 5 mg./kg. Even at this dosage a proportion
of animals exhibit symptoms—increased salivation, sweating, uncontrolled
tremors, etc.—suggesting stimulation of the parasympathetic system. The
symptoms may be very marked in horses, which should be treated with
great care. Climate seems to have an influence. I treated two horses in
the relative cool of Kabete, and six (with Mr, T. W, Groves) in England
and observed only slight side effects, but much more severe reactions have
been described in Nigeria. A similar contrast occurs with cattle. Mr. W. T.
Harrow and I dosed ten cows in England with 20-25 mg./kg. only and one
died ; the same dose in Africa might easily have killed them all. Under such
conditions of strain as very poor health, over-heating, fright or undue
exercise, 5—7'5 mg./kg. may kill cattle (Davey, 1950; Goodwin and
Unsworth, 1952). Death under these circumstances does not usually occur
until 10 days to 3 weeks later. The symptoms and lesions are characteristic
and similar to those produced by doses of 10-15 mg./kg. which may kill
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without superimposed strain (Wilson, 1949a; Garner, 1950; Burdin and
Plowright, 1952b; Andrianne, 1952). They include a haemorrhagic
gastro-enteritis with or without zebra markings of the large intestine,
pulmonary oedema, excess fluid in the thoracic and pericardial cavities,
and evidence of serious damage to the kidneys.

The risk of accidents is, of course, more during the hurly-burly of
mass treatments than during the treatment of a few individual cases and
the general recommendation, following a lead given by Uganda, for the
treatment of cattle in the field is now 4-5 mg./kg. (2 ml. of a 109, solution
per 100 lb. body weight).

Intravenously, 5-9 mg./kg. killed one bovine within § minutes, and
5 mg./kg. given slowly caused severe shock in another (Shone, 1954).

COMPLEXES OF SURAMIN WITH THE PHENANTHRIDINIUM
COMPOUNDS AND WITH ANTRYCIDE

It was pointed out above that the concept of ‘‘ depot prophylaxis
is potentially possible with any trypanocidal drug if a poorly absorbed salt
or complex can,be made. Williamson and Desowtiz (1956) have made such
complexes of certain drugs with suramin. Suramin is exceptional amongst
drugs in being acidic and it will combine with basic substances such as
Pentamidine, Berenil, the phenanthridinium compounds, Antrycide, etc.,
to form relatively insoluble complexes. Williamson and Desowitz have
shown that certain of these complexes, particularly the complex of suramin
with Ethidium and to a lesser extent with Antrycide, have marked prophy-
lactic properties against fly-transmitted T. congolense and T. vivax when
given to cattle subcutaneously. More than 7 months’ protection was
obtained with the Ethidium complexes in these preliminary experiments

and clearly the results of field experiments will be awaited with great
interest.

DRUG RESISTANCE

It is relatively easy, particularly in the larger animals, to make try-
panosomes resistant to the drugs by under-treatment. Unfortunately, all
the substances mentioned above, except Berenil, share some common
factor which makes for cross-resistance amongst them. Sometimes the
cross-resistance appears incomplete, but this may be more apparent than
real. For example, few workers would care to use more than 1-5 mg./kg.
of Dimidium routinely and this is about the minimum curative dose for
some strains of T. congolense. Now Antrycide will cure several, if not most
strains of T. congolense at 1 mg./kg., and the advised field dose of 5 mg./kg.
might therefore easily cure a strain of T. congolense partially resistant to
Dimidium even if cross-resistance occurs, whereas the same cross-resistance
would preclude the use of Dimidium (and possibly even of Ethidium at
1 mg./kg.) against a strain partially resistant to Antrycide. In any event,
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cross-resistance does exist, and care should therefore be taken in the use of
all the drugs. Drug-resistance has not yet proved a problem of any magni-
tude, perhaps because care has been taken, and Unsworth (1954c) was
able to say: ‘' In spite of the extensive use of the drug in the field (i.e.
Antrycide in Nigeria) . . . there is as yet little reliable evidence that such has
led to the creation of Antrycide-fast strains of trypanosomes’’. The same
statement could equally well be made of Antrycide in Uganda. Never-
theless, strains resistant to Dimidium have been picked up in the field
because the recommended dose of this drug did not always cure (see, e.g.
Wilson, 1950), which is indicative that the hazard ought not to be forgotten.

Drug-resistance can develop from inadequate prophylaxis as well as
from inadequate treatment. As was remarked above, trypanosomes breaking
through the waning concentration of Antrycide towards the end of its
effective period may emerge with resistance to the drug. This will almost
surely be true, too, of the newer prophylactic drugs if they come to be used,
and so again, if prophylaxis is attempted, every effort should be made to
make it complete. Examples of drug-resistance, and how it is developed,
will be found in the work of Wilson (19494, 1950, 1953), Davey (1950),
Fiennes (19534), and in the annual reports for 1953 and 1954 of the Veteri-
nary Department Kenya. -

SOME RECOMMENDATIONS REGARDING THE USE OF THE
DRUGS

The treatment of cattle trypanosomiasis

A possibly important point which bears on this subject must first
be mentioned. It is so-called cryptic trypanosomiasis in which a cryptic
focus of parasites is said to exist in cattle under certain conditions, and is
supposed to be refractory, or more refractory, to treatment (Fiennes, 1950,
1952, 19534, b). One gets the impression that something analogous to the
leishmanial form of T cruzi was sometimes suspected to be present, though
no unequivocal evidence is given. Trypanosomes, mostly in a state of
lysis, have been described in the capillaries of the heart and kidney (Fiennes,
1952); but is not the description * cryptic focus *—implying a precise
and localised reservoir of parasites that are protected by their station, or
.by virtue of being different from the blood form—too suggestive without
further evidence ?

From a chemotherapeutic viewpoint it is important to know whether
trypanosomes in sites other than the circulating blood are different or are
sheltered from the action of most drugs as they would be, for example,
if they were in the nervous system. We do not know all the details of the
pathology of trypanosomiasis in cattle that we should, but the weight of
evidence from the field does not suggest that chemotherapy is fighting any
mysteries. The curative doses of all the drugs now used were first worked
out using infections only a few days old and they are being successfully
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used against much older ones. Actually, Randall and Laws (1947) produced
evidence that Dimidium is possibly more effective in infections of long
standing (up to 117 days) than in those existing for only a very short time
before treatment is made. And again, if prophylaxis with Antrycide does
not keep an animal entirely free from infection, but makes for a cryptic
infection, how can one explain the results of, for example, Unsworth and
Chandler (1952) who took such pains to demonstrate infection in cattle
kept for almost a year in tsetse areas, and who failed; and how can one
explain so many results now being achieved year by year in Africa ?

Incomplete treatment can suppress an infection, and imperfect
prophylaxis could lead to a similar effect, but are the resulting chronic
infections (forgetting drug-resistance) qualitatively different from those we
may call acute or semi-acute ? If they are not (and there is little evidence
to the contrary) then existing drugs should be satisfactory. In any event,
one hopes that workers in the field will bear the problem in mind and record
any unusual results they may obtain,

Regarding the modern treatments of T congolense and T. vivax in
cattle the choice appears to lie between Ethidium and Antrycide methyl-
sulphate. If Berenil has advantages, more work is required to demonstrate
them. It should be remembered, however, that Berenil may be of value
for treatment of cases resistant to Ethidium and Antrycide. Individual
cases in cattle may be treated according to the species present; for the
purpose of mass treatment it should always be assumed that both
T. congolense and T. vivax are present.

T. congolense and 7. vivax in other hosts

Ethidium does not appear to have been tried in hosts other than cattle.
Antrycide has been used to cure T. congolense in horses and dogs (3 mg./kg.
should be ample) and T. vivax in horses (5 mg./kg.).

T. simiae in pigs '

Unless Ethidium is better than Dimidium the drug of choice is
Antrycide, and this may not be completely effective as a single-dose
treatment.

T. evansi, T. equinum and T. equiperdum in horses

Antrycide is less toxic than suramin for horses and the treatment
is simpler. The full dose of 5 mg./kg. need not be used, except possibly.
for T. equiperdum.

T. evansli in cattle
Antrycide (3 mg./kg.) has given very good results in India.

T. evansi in camels
Both suramin (better tolerated by camels than by most domestic

41



animals) and Antrycide are effective ; the choice seems to be an individual
one,

Prophylaxis
Antrycide as the prosalt is the only drug which has received extended

use for this purpose. It can be used to protect animals against T congolense,
T. vivax, T. evansi (and probably T. equinum) and T. equiperdum.

THE FUTURE

The search for new drugs continues. From a curative point of view
all that can be done is to find something which will not bring about cross-
resistance with existing drugs, and with which there will be good latitude
between the curative dose and the dose producing undesirable side effects.
The task is not an easy one because the modern drugs are good, very good
when one considers what is asked of them, particularly that they should
cure in a single dose.

But a new drug, even a wonder drug, will not now contribute much to
the development of Africa unless it has, or can be given, prophylactic
properties of a high order. The development of Africa demands that the
rule of the tsetse fly be broken, that people and domestic animals shall
occupy tsetse country, and in the battle chemoprophylaxis can play a big
part. Antrycide is already helping much, but anyone called upon to inject
thousands of cattle every two months knows its major defect only too well,
and so the promise of longer duration of prophylaxis given by R.D. 2801,
and the complexes of Williamson and Desowitz, is most encouraging.

Promise of perhaps even greater import has come from another quarter.
Soltys (1955) describes an experiment in which 18 cattle were kept in a
tsetse area for 28 months under the protection of Antrycide prosalt given
every two months. The challenge was mainly from T. congolense trans-
mitted chiefly by Glossina austeni. At the end of this time they were divided
into three groups with six animals per group. Group I continued to
receive the drug for a further 18 monthsand stayed in the tsetse area. Group
II also stayed in the area, but drug treatment was discontinued. Group III
was taken to Kabete, the drug treatment discontinued, and the animals
kept there for 10 months under fly-proof conditions before being transferred
back to the tsetse area where they were still not given drug treatment and
where they stayed for 8 months. None of these animals developed try-
panosomiasis (five controls, introduced at the same time as Group III,
contracted T congolense within 2-3 weeks) and none could be infected even
artificially.

The immunity developed by the animals, particularly striking in those
of Groups II and II], is clearly a solid immunity, and not * the kind usually
called premunition; where the condition of resistance is accompanied
by or even dependent on the survival of the parasite ”, (Hornby, 1949).
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Fiennes (1953b) used Antrycide to aid the development of apparently
effective premunition in calves born and reared in tsetse country, but as
Hornby (1949) pointed out, research on premunition finds qualified support
because the animal remains a reservoir of infection. The results obtained
by Soltys, if confirmed, are clearly of much greater practical significance
and it is most important that his experiments should be repeated. This is
being done in East Africa (annual report of the East African Tsetse and
Trypanosomiasis Research Organisation, 1954-55) and in the Republic
of the Sudan (personal communication).
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ADDENDUM
Tozocide

Since this review was written and while it was in the hands of the
editor, a new substance called Tozocide has been described (Austin et al.,
1957). It has the constitution :
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NH,

CH .
T (o _—N»H -
CH,

and is the hydriodide of 6’ (4-quinaldylamino) hexyl-4-amino quinaldinium
iodide. Like Antrycide, it owes something to the work of Iensch (1937),
but it is unusual, as a trypanocidal compound, because of the position
of the linkage between the two ring systems,

Laboratory work with infections in mice has shown that Tozocide is
more active than Antrycide against T. congolense and T. vivax, and that it
has some prophylactic properties (Austin et al., 1957). Preliminary tests
in Kenya have indicated that activity is also obtained in cattle, but details
are not available (personal communication from Dr. H. O. J. Collier).

(VETERINARY REVIEWS AND ANNOTATIONS, Vol. 3., Part 1. April 1957.)
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PROGRESS WITH SURAMIN COMPLEXES IN THE TREATMENT
OF ANIMAL TRYPANOSOMIASIS (JUNE 1958)

By Dr. J. WiLL1aMsoN, West African Institute for
Trypanosomiasis Research, Vom, Nigeria.

At the Third Meeting of the I.S.C.T.R. in 1951, the late Dr. E. M.
Lourie indicated the therapeutic and prophylactic possibilities of his
discovery that suramin and pentamidine could combine to form an insoluble
complex. This principle has been extended to the formation of suramin com-
plexes with drugs used in the treatment of cattle trypanosomiasis (Williamson
and Desowitz, 1956 ; Williamson, 1957), and several of these complexes
have been shown to have remarkable prophylactic activity in Zebu cattle
challenged experimentally with heavily infected tsetse. The results of
initial experiments with these complexes, in both cattle and pigs, were
reported on at the Sixth Meeting of the I.S.C.T.R. in 1956, and some of
the more recent developments are now outlined here.

Attention has been concentrated on the most active and economically
practicable complexes for cattle, i.e. those with ethidium, prothidium and
RD 290z (products of Boots Pure Drug Co., Ltd.). The prophylactic
activities of these three complexes, against a predominantly Trypanosoma
vivax challenge, are compared in Table I, which summarises the first
experiments in cattle made by Dr. R. S. Desowitz.

Table 1.
Dose No. of | Prophylaxis (days)
Treatment (mg./kg.) | Cattle

Mean Range
Ethidium bromide . . 5 4 107 §54—147
Ethidium-suramin complex . 5 2 228 216—239
10 3 591 385—727
Prothidium . . . 1 3 26 74— 79
2 4 172 144—200
Prothidium-suramin complex 2 4 71 60— 87
5 3 153 136—176
10 3 307 285—330
RD 2902-suramin complex . 10 3 327 280—257
20 2 450 (one died
after 285
days pro-

tection)

A striking feature is the ability of the ethidium-suramin complex at a
dose of 10 mg./kg. to protect cattle against a heavy fly challenge for periods
well over a year, The table demonstrates the considerable increase in the
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amount of the drug which can be given safely in the complex form, and
also the marked accession of prophylactic activity with complex formation.

All treatments in this first trial were given subcutaneously in the
shoulder. When a larger scale trial of the ethidium complex was later
undertaken by Dr. L. E. Stephen, 24 animals were injected subcutaneously
in the neck at doses of 5, 7'5 and 10 mg./kg. As in the first trial, initial
edematous swellings occurred at the injection site, but although these
subsided in the first trial, they did not do so in the second ; in 22 out of the
24 beasts treated, the swelling necrosed and sloughed or ruptured, in
a period of 3 to 4 months, and a considerable amount of the drug depot
was lost. '

A corresponding decrease in prophylactic activity ensued. Twelve
beasts in which complete sloughing occurred about 2} months after
treatment, were protected only for approximately 43 months. In 2 beasts,
the swellings did not burst or slough, and in these, the expected long pro-
phylaxis was obtained ; one broke through at 309 days, and the other at
481 days after treatment. No signs of general toxicity occurred among the
21 adult cattle treated with the ethidium complex. Despite swellings,
sloughs and bursts, weight gains after the first month were parallel to those
of untreated controls. There was, however, evidence of a deleterious effect
on the 3 calves used.

If the ethidium complex could be made to stay in the animal’s tissues
without causing local or general toxicity, it would probably fulfil its promlse
of being the most active prophylactic drug for cattle trypanosomiasis yet
devised. However, the problems associated with the local toxic reaction
have so far proved largely intractable, and it may be that the ethidium
complex will have to be discarded in favour of others which are less active
but more easily tolerated.

Over the last eighteen months, Dr. L. E. Stephen and myself have
investigated possible causes of the local reactions which follow subcutaneous
injection of the ethidium-suramin complex. We surmised originally that as
- ethidium bromide alone is known to produce similar reactions when given
subcutaneously, the reactions to the complex might have resulted from the
presence of free ethidium bromide. The formation of the complex is
governed by simple rules of chemical combination, and under defined
optimal conditions, free ethidium bromide should be absent or present only
as traces. A number of possible sources of free ethidium were checked,
the most important of which transpired to be the hydration, under tropical
humidity conditions, of commercial so-called * anhydrous” preparations
of suramin. These were found to contain up to 15 to 209, moisture,
which was sufficient to upset the chemical combining relations of the com-
plex and give appreciable amounts of free uncombined ethidium in the
final preparation; however, extensive experiments in sheep and cattle
showed that this factor alone was not responsible for the toxic local reaction,
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The identical biological and chromatographic behaviour of a number of
different batch samples of ethidium bromide eliminated batch variation as
another possible cause of toxicity. The local reactions observed in Dr.
Stephen’s trial were not due to his having changed the injection site from
shoulder to neck, nor to his having slightly reduced the injection volume.
In fact, it was found later that by the use of more concentrated complex
preparations, made with the more soluble ethidium chloride, local reactions
were decreased, but not eliminated. Some further diminution of the reaction
resulted from injection in the dewlap after a prior injection of hyaluronidase,
but none of these methods completely prevented necrosis.

Intramuscular injection promised well for a time, as the complex given
to sheep by this route caused a negligible tissue reaction, and in cattle, only
1 out of 33 developed skin necrosis. Unfortunately, later examination of
these cattle showed that they had developed a severe reaction in the muscle
tissue at the injection site, accompanied in a number of cases by weight loss
and death, particularly at the 10 mg./kg. dose level. In one experiment,
weight loss occurred in 4 animals out of 12 at the 5 mg./kg. dose level, and
of these four, 2 subsequently died. At the 10 mg/kg. dose level, out of
12 animals, 7 lost weight and of these, 6 died.

This weight loss reaction, which was often considerable (up to 309,
of body weight in 24 months), is in striking contrast to the result after
subcutaneous injection. It seemed as if we had driven the local reaction
so far into the tissues that, instead of causing damage externally in the
skin without otherwise affecting the animal’s wellbeing, the drug was so
confined that the toxic effects were generalised.

Despite the regular use of a comprehensive battery of haematological
and clinical pathological examinations, and careful and extensive post-
mortem investigation, we have so far been unable to find any constant
feature, sympton or lesion, other than cachexia, which would account for
the toxicity observed.

One hopeful venture which promised well initially was the use of
lyophilised ethidium-suramin complex as a means of producing a highly
concentrated preparation in a small injection volume. The complex was
freeze-dried by our colleagues in the Department of Federal Veterinary
Research in Vom, and the product was a fluffy red powder which reconstis
tuted readily to any desired volume in water. This preparation gave les-
severe reactions after intramuscular injection, and weight loss occurred
only in two out of six beasts at the higher dose rate ; unfortunately, however,
we found that the prophylactic period with this lyophilised material was
considerably reduced.

So far, considering only those animals which did not lose their drug
depot after treatment and excluding animals treated with freeze-dried
material, the overall prophylactic results from our experiments with the
ethidium-suramin complex are as shown in Table II.
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Table II.

Dose Route Protection period
mgm. per kgm. (days)

10 S.C. (shoulder) 38s, 662, 727

5 » " 216, 239

10 » (neck) 309
75 ” " 48!

I0 ”» ” 159
10 ’” ” 131
10 M., 105
10 » ” >275, >229, >229,
5 » » 143, 181, 207
207, 237

Of 11 beasts treated with more than 5§ mgm. per kgm., 8 were protected
for more than 200 days and of these, 5 for more than 300 days. Of 7 beasts
treated with § mgm. per kgm.,, 5 were protected for more than 200 days.
No satisfactory explanation can be given for the short prophylactic periods
(105, 131 and 159 days) observed in 3 animals treated at 10 mgm. per kgm.
but we believe this may be due to the introduction of drug fast strains.

Excluding the 3 animals in which the prophylaxis was not determined
to completion, an overall average protection period for 7 animals treated at
10, and one at 7-5 mgm. per kgm., is 370 days (range 105-727 days). For
the 5 mgm. per kgm. dose, the overall average protection period is 204
days (range 143-239 days, 7 animals).

We hope by further investigation of methods of formulation and
presentation, to overcome the difficulties attendant on ethidium complex
treatment. We have some indications that the suramin complex of pro-
thidium and of RD 29o2, though less active prophylactically, may be
better tolerated, but our experiments are not sufficiently advanced to
justify the drawing of firm conclusions. The testing process is laborious
and takes considerable time, and no doubt new suramin complexes will
appear from time to time, for the combination principle is extensible to
any active cattle trypanocide with one or more cationic centres. Our own
results so far, and those we have gleaned from other sources where this
type of compound has been tested, confirm us in our belief that further
investigations to decrease toxic side-cffects are well warranted.
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PRELIMINARY OBSERVATIONS OF A NEW PIIENANTMI-
NIUM WITH CHEMOTHERAPEUTIC ACTIVITY AGAINST BOVINE
TRYPANOSOMIASIS

By R. FAIRcLOUGH, Veterinary Department, Kenya.

The trials described were the first tests in Africa of M. & B. 4404.

This new trypanocidal drug, for which the common name metamidium
chloride has recently been suggested, consists of a mixture of two isomeric
phenanthridinium salts, 7-(m-amidinophenyldiazoamino)-2-amino-10-ethyl-
phenanthridinium chloride hydrochloride (I) and 2-(m-amidinophenyldia-
zoamino)-7-amino-10-ethylphenanthridinium chloride hydrochloride (II).

NH, .
NH-—N= NQ
A
C,H, ., CI-, HCl \NH,
C.H,
\NH -
NH-N= N ' » €1 He
NH,
(I {an

One of these isomers is purple and the other red. Both isomers are
approximately equally toxic to mice and both have high trypanocidal
activity. Quantitatively M.& B. 4404 consists of 55% of the purple isomer
and 45% of the red isomer. A preliminary report on the chemistry and the
laboratory evaluation of M. & B. 4404 is being published (Washbourn, K.,
Wragg, W. R., Brown, K. N. and Hill, J., Nature, 1958, in the press).

M. & B. 4427, an almost insoluble salt of the same phenanthridinium
derivative, was also provided for trial. Lower toxicity and a longer period
of prophylaxis had been found in laboratory animals and better local
tolerance in cattle was claimed by the makers.

BOVINE TOXICITY TRIALS

Groups each of four steers were used to compare three dosage levels
of M. & B. 4404 with one high dosage level of M. & B. 4427. Similar groups
given dimidium bromide at a dosage level known to be toxic, antrycide
methyl sulphate at 50% over dosage, and an uninoculated control
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group were included. All drugs were inoculated subcutaneously into the
dewlap, the site normally used for such substances in Kenya. Treatments
are tabled as follows :

Group (g) M. & B. 4404 1-0 mg./kg. 8s a 4% w/v solution,

” ” " s.o ” ” 1 ¥ ” »

”» c L s 10°0 ITEETIN Y ” 9

»  (d) dimidium bromide 50 mg./kg. as a 2%, solution.

» (&) M. & B. 4427 10-0 mg./kg. as a 49% w/v suspension.
»  (f) Antrycide methyl sulphate 7:5 mg./kg.

» (g) uninoculated controls.

Biochemical, histological and other observations were made by the
methods described by Plowright et al. (1952) and Burdin (1953) in their
work on the toxicity of other phenanthridinium compounds. These were
commenced before inoculation and continued until go days post inoculation.
Severe local swellings were caused by M. & B. 4404 at 5-0 and 10-0 mg./kg.
and by dimidium bromide at 5-0 mg./kg. Insignificant reactions occurred
with M. & B. 4404 at 1-0 mg./kg. and the other drugs used. Swellings were
recorded by photographs. Bodyweight losses in groups (b), (¢) and (d)
occurred at the two higher dosage levels of M. & B. 4404 and with dimidium
bromide. Group (b) lost a maximum average of 105 1b. up to the sixty-fourth
day p.i., group (c) 225 Ib. up to the fifty-third day and group (d) 100 lb. up
to the fifty-fourth day. Slight losses in weight occurred during the three
days following inoculation of M. & B. 4404 at 1-0 mg./kg. and Antrycide
methyl sulphate with subsequent unchecked gains.

Transient rises in blood bilirubin and urea levels indicated delayed
toxicity in groups (), (¢) and (d). Elevation of serum alkaline phosphatase
and periportal fatty changes in liver biopsy specimens were also detected
during the same ‘period in animals which had received 10-0 mg./kg.
M. & B. 4404 and dimidium. One animal died in each of these groups and
necropsy confirmed the #n vivo detection of liver damage.

M. & B. 4404 at 10-0 mg./kg. was therefore shown to produce a
delayed toxicity syndrome similar in severity to that caused by dimidium
bromide at 5-0 mg./kg. Some evidence for delayed toxicity after administra-
tion of 5.0 mg./kg. M. & B. 4404 was also adduced but the drug appeared
to be completely non-toxic at 1-0 mg./kg.

THERAPEUTIC TRIALS

A small preliminary experiment showed that M. & B. 4404 and Homi-
dium bromide were both active at o1 mg./kg against a locally isolated
strain of T, congolense (Kibwezi) in cattle,

Twenty-eight steers were infected with a strain of T. congolense
(Buswale) of normal drug sensitivity. The therapeutic activity of M. & B.
4404 and Homidium chloride were compared at 0-05, 0-2 and 0+8 mg./kg.
using groups of four animals at each dosage level of each drug. A further
group of four was left uninoculated. Both drugs failed to eliminate try-
panosomes from blood smears at 0-05 mg./kg. and Homidium also failed
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at o-2 mg./kg. The blood of all other treated animals remained clear of
trypanosomes during the ensuing three months’ observation. Chronic
infection persisted in the controls. In a parallel trial with steers infected
by T. vivax (Ngoliba strain) and treated at the same dosages, trypanosomes
were eliminated from blood and gland smears by both drugs at all levels.
The control group died. M. & B. 4404 was therefore shown to have thera-
peutic activity greater than that of Homidium against a strain of T. congolense
in cattle; high activity against a strain of 7. vivax was also apparent but no
differences from Homidium were demonstrable at the dosages used.

PROPHYLACTIC EXPERIMENTS
The survivors of the toxicity trials were needle challenged by
T. congolense (Buswale strain) with 10 cc. of infected bovine blood injected
by the intravenous route at thirteen and nineteen weeks post inoculation
of drugs, and thereafter at weekly intervals. Somewhat equivocal results
indicated some residual prophylactic activity as may be seen from the
accompanying table.

No. Infected at weeks post inoculation
Drug Dosage 20 -

) 21 22 23 24 25 26
M. & B. 4404 10 mg./kg. 414 — —_ —_ — — —
M. & B. 4404 scomg./kg. | of4 | 3l4 | 3l4 | 3l4 | 4l4 | — | —
M. & B. 4404 10-0 mg./kg. 13 | ys | 13 | 1f3 | 1/3 | 1/3 | 3/3
M. & B. 4427 10°0 mg./kg. 2[4 414 — — — —_ —_
Dimidium Bromide 5-0 mg./kg. 3/3 — — — — —_ —
Antrycide 7'5mgfkg. | 1/a | 2/4 | 3l4a | 3l4a | 3/4a | 34 | 4l4

M. & B. 4427 at 5-0 mg./kg. failed to cure nine of these break-throughs
and antrycide methylsulphate at normal dosage was eventually used to
clear them.

In a small trial, animals were inoculated with M. & B. 4404 and M. & B.
4427 intramuscularly in the neck. Some swelling occurred with dosages
up to 100 mg./kg. but local reactions quickly resolved and appeared to
cause little discomfort, although at the higher dosages some animals had
stiff necks for four or five days and others stopped grazing for a while but
picked up again later.

Subsequent needle challenge by T. congolense (Buswale) after a month,
then at weekly intervals, again showed some variable prophylactic effect
of the drug particularly at high dosage levels. Results are given:

Drug Dosage Infection

M.&B. 4404 | 1romg./kg. | 2/2 at 6 weeks p.i.

M.&B. 4404 | 2:omg./kg. | 1/2 at 6 weeks, 2/2 at 7 weeks p.i.
M.&B. 4404 | 5°0mg./ke. 1/2 at 26 weeks, 2/2 at 28 weeks p.i.
M.&B. 4427 | s5'omg.jkg. | 1/z at 6 weeks, 2/2 at 12 weeks p.i.
M.& B. 4427 | 10°0 mg./kg. 1/2 at 7 weeks, 2[2 at 26 weeks p.i.
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Field trials are in progress designed to assess more accurately the
prophylactic activity of M. & B. 4404 against natural challenge.

THERAPEUTIC TRIALS AGAINST DRUG-RESISTANT
STRAINS

An omniresistant strain of 7. congolense developed at Kabete and
found to be resistant to at least normal therapeutic doses of antrycide,
berenil, prothidium, homidium and stibophen has been cured for at least
three months as judged by the disappearance of trypanosomes from blood
and gland smears with M. & B. 4404 at 4-0 or 5-0 mg./kg. but not at
2-omg./kg.

Against other multi-resistant strains with narrower spectra of drug
resistance M. & B. 4404 at 2-0 mg./kg. was effective.

It is suggested that the substance could be used to cure drug resistant
strains appearing during drug prophylaxis regimes.

SUMMARY

1. M. & B. 4404 was shown to have therapeutic activity in cattle at low
dosage against strains of T. congolense and T. vivax.

2. The drug caused delayed hepatoxic effects and serious local
swellings after subcutaneous inoculation at 10-0 mg./kg. Some toxicity
at 5-o mg./kg. was apparent but administration at 1-o mg./kg. was not
followed by detectable systemic ill effects and local tolerance was good.

3. Preliminary therapeutic trials against resistant strains of 7. congolense
showed promising results.

4. M. & B. 4427 was well tolerated at 10-0 mg./kg.
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OBSERVATIONS ON THE USE OF PROTHIDIUM IN
TANGANYIKA TERRITORY

By 'JOHN Rosson, B.Sc., M.R.C.V.S., Veterinary Research Laboratory,
Mpwapwa, Tanganyika Territory.

The first trial on Prothidium carried out in Tanganyika was a laboratory
trial (Robson and Milne, 1957), and this took the form of needle challenge
with Trypanosoma congolense, two, four, six and seven months after the
inoculation with Prothidium. Under this challenge two out of four animals
given 1 mg./kg., and none out of six animals given 2 mg./kg., broke down at
the sixth month. At seven months, one out of two given 1 mg./kg., and one
out of six given 2 mg./kg., broke down. The administration of the drug
appeared to lengthen the incubation period of the trypanosomes as judged
by the daily examination of thick blood smears in cases where breakdowns
occurred.

Further preliminary investigations were carried out on uninfected
oxen. (Robson, 1958, 1).

A 39, solution was prepared and one ox received the drug at a dosage
level of 10 mg./kg. (68 ml.) in the dewlap. A swelling seven inches in
diameter developed and the point of this swelling sloughed one month after
the inoculation. The animal lost a considerable amount of body weight,
which it was beginning to recover when it died, 10 weeks after inoculation.
The only lesion seen on post-mortem examination was pneumonia. Another
ox received 5 mg./kg. of 39 solution in the dewlap. A local swelling
developed but caused no inconvenience to the animal which lost some weight
but regained the loss in eight weeks.

A 109, solution was prepared and inoculated immediately into two
oxen at 10 mg./kg. Fairly large swellings developed in the dewlap but no
sloughing took place. One of these beasts lost a considerable amount of
weight, falling from 511 Ib. to 343 1b. in eight weeks, and did not regain
its original weight in 21 weeks. The other lost a lot of weight and showed
progressive weakness and lassitude but was beginning to recover when it
collapsed and died, nine weeks after inoculation. The post-mortem examina-
tion showed some serious exudate and fibrinous deposits in the pleural and
peritoneal cavities. The lungs were cedematous, especially in the dependent
parts and between the lobules. There was fluid in the smaller bronchioles
and congestion and early pneumonia elsewhere. The pericardium showed
fibrinous deposits and there were necrotic areas in the epicardium with
fibrinous deposits overlaying. There was extensive fatty degeneration of
the myocardium but the coronary fat was firm. Theliver was very congested,
fatty and very friable. The spleen was congested and soft, and the kidneys
showed fatty degeneration and atrophy of the medulla.

Three groups of adult slaughter stock were inoculated with Prothidium
in September 1956 (Markham, 1957) as follows:
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Number of | Prothidium

cattle dosage rate
99 2 mg./ke.
45 4 mg./kg.
26 6 mg./kg.

One-half in each group were inoculated intramuscularly into the rump,
and one-half subcutaneously into the dewlap. Some of the reactions in the
dewlap were large, the dewlap being described as ““ like a well filled brief
case . The local reactions were greater in the larger doses. The doses
(by volume) were kept constant for each administration, the concentrations
being altered.

The cattle were then kept in very light tsetse bush (Glossina pallidipes),
weekly thick blood smears being examined and the first breakdowns appeared

as follows :

Prothidium Time before
dosage rate first breakdown
2 mg./kg. 6 months 10 days

4 mg./kg. 7 months 7 days
6 mg./kg. 7 months 27 days

The protective period appeared to be increased with the dosage but not in
proportion to the dose of Prothidium used. No toxic effects were noted.

A further 150 head of immature cattle were divided into three groups
and given Prothidium at 2, 4 and 6 mg./kg., all inoculations being given into
the caudal fold. (Markham, 1957.) The concentrations of Prothidium were
varied to give a constant dose of 2 ml. per 100 Ib. liveweight, i.e. 5, 10 and
15% solutions were used.

There were no breakdowns after 24 months in very light fly, Local
reactions were greatest amongst those given the higher dosages and an
abscess formed on one animal which had received 4 mg./kg. and abscesses
on four of those which had received 6 mg./kg. Reactions were recorded

as follows:

Description of Number of animals showing
reaction 10 days after reactions in various groups
inoculation

2 mg./kg. | 4 mg./kg. | 6 mg./kg.

Large swelling . . 3 13 11
Small swelling . . 14 17 20
No swelling . . 33 20 19

Large Swelling = Size approx. 4 X 1§* X 1°

Small Swelling = Size approx. 14" in diameter and round
similar to reaction following Antrycide
Prosalt,
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No sign of systemic toxicity was noted in any group.

Prothidium as a 49, solution was used in a field trial (Robson and
Cawdery, 1958) in an area of very heavy tsetse in doses of 2 and 4 mg. /kg.,
inoculations being into the dewlap. The challenge to which these cattle were
subjected was an A.D. (apparent density == number of male tsetse per
10,000 yards of flyround) G. swynnertoni 177 and G. pallidipes 34 with an
" infection rate of 2-44% and 3-05% respectively. It was calculated that
o-o71 infected flies would feed on each animal each day. Under these
circumstances at 2 mg./kg. the earliest breakdown was 47 days, 11 out of
14 animals having broken down in 108 days. At 4 mg./kg., the first break-
down was at day 110, 10 out of 14 animals having broken in 174 days.
Under the same conditions, 8 out of 28 animals given Antrycide Prosalt
at 11-7 mg./kg. broke down in 57 days, the first at 31 days. The local
reactions noted in this trial are recorded below.

Days after inoculation

2 9
Dosages No. of
Drug rate Type of Reaction Type of Reaction | animals
mg./kg. in group
Severe| Mod. | Mild |Severe| Mod. | Mild
Prothidium 2 I 6 7 2 6 6 14
4 6 2 6 3 8 3 14
Severe reaction = more than 6° in diameter and very prominent.
Moderate ,, = approx. 2-6° ,, ' not very prominent.

Mild »» = lessthan2” |, » and hardly noticeable without palpation.

There was one death in the 4 mg./kg. group on day 31, but the post-
mortem examination revealed only slight congestion of the lungs.

In another field trial (Robson, 1958, 2), in an area of light tsetse,
A.D. G. morsitans 1-5, Prothidium was used at a dosage level of 2 mg./kg.
and three out of twenty animals became infected in 261 days, the first at
216 days and the third at 258 days.

Forty adult dry cows averaging 750 1b. were given Prothidium in 109,
solution (Robson, 1958, 1) at a dosage rate of 4 mg./kg. into the dewlap.
Extremely large localised swellings developed, some so big that the animals
could hardly move and had to be kept indoors for five days before they could
go out to graze. At the end of the third month four swellings burst and red
stained fluid and a plug of red stained necrotic tissue escaped. The animals
showed no sign of general toxicity and all calved and came into milk
normally.

In an area of coastal fly belt with an A.D. G. pallidipes 28 and G.
brevipalpts 5, with an occasional G. austeni, 100 head of immatures were
inoculated with Prothidium as a 39, solution at a dosage rate of 2 mg./kg. ;
one broke through at 28 days and two more at 56 days. In some areas the
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.69 immatures were given Prothidium at 3 mg./kg. and the first breakdown
was at 35 days and the next at 42 days. This trial is continuing.

SUMMARY

Observations on the use of Prothidium in Tanganyika are recorded.
Prothidium has been used at dosage levels of 1, 2, 3, 4, 6 and 10 mg./kg.
in 607 cattle and systemic toxicity has only been recorded in these cattle
treated with 10 mg./kg. Local reactions have been noted in all cases, being
most severe in the higher dosage level groups. The prophylactic effect given
‘by Prothidium has been found to vary from long prophylaxis with low
dosage in light fly, through poor prophylaxis with low dosage in medium
fly to very good prophylaxis with moderate doses in heavy fly.
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CHEMOPROPHYLAXIS—DESIGN OF TRIALS

By I. M. SmrtH, East African Trypanosomiasis Research Organisation,
Uganda

Work on the chemoprophylaxis against bovine trypanosomiasis recently
carried out and perhaps not yet widely available has produced anomalies
and conflicts of evidence. As one example, and there are others, Prothidium
at a dose of 2 mg./kg. (Boots Pure Drug Co., Ltd.) reported by Robson and
Milne(1957)and by Whiteside and Lyttle (1957) as having given prophylaxis
markedly superior to Antrycide Prosalt (Imperial Chemical Pharmaceuticals,
Ltd.) has been found by others, e.g. Smith (1958) and Tennant (1958)
to have an effect not significantly superior to that of the standard Antrycide
Prosalt. Much of the variation recorded can be attributed, no doubt, to
differences in the experimental areas, including the trypanosome challenge,
the cattle, vagaries in the different batches of the drug used and so on,
but much of its seems inherent in the nature of the work also.

As chemoprophylaxis improves by the production of more effective
agents, it seems that anomalies in reported results are likely to increase
rather than decrease. It seems wise to accept that undue haste in carrying
out experimental work to get quick answers in this field will be deleterious
in the end. I believe that when anew agent is produced it should be examined
initially for local and general toxicity by two or three interested laboratories
independently. It seems clear that variations in susceptibility by the types
of indigenous African cattle can be expected to occur. Thereafter initial
experiments with small groups of cattle under well defined and preferably
standard conditions should be carried out at as many centres as possible.
Here the recent development of methods of storing strains of trypanosomes
might play an important role. With modern techniques of analysis answers
can be obtained as quickly as the controls break down under challenge.
Moreover it is possible with some of these sequential methods to decide in
advance the degree of superiority required in a new product. In mentioning
small groups this should not be construed as implying that I mean two or
three animals; it is my opinion that less than ten per group may lead to
misconceptions but the methods of analysis do not, as yet, permit the predic-
tion of the numbers needed to get a decision. The variability in the time
of break down of cattle under chemoprophylaxis is pronounced and so only
reasonably sized groups can be expected to produce reliable comparisons
unless the-difference between the new drug and the standard drug is
startling.

Collation of the data from these widespread initial experiments would
indicate the wisdom of proceeding with field experimentation. Here large
groups are certainly necessary to obtain, among other things, an idea of
the ‘‘ breakthrough * times. My evidence at present is that breakthroughs
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are normally distributed but this applies to an area of very heavy challenge
and I cannot speak of other areas or lower challenges. If breakthrough
times are normally distributed or can be put in a form which will lead to
normality it is an easy matter to determine the design necessary for the
next and final step, namely the development of regimes of chemopro-
phylaxis later to be employed in the cattle population at large. By this
method large-scale field work can, I feel, be undertaken with good chance
of producing results which can be rapidly employed. There is no reason,
except caution with regard to drug fastness, to forbid the use of the most
conservative regime in the experiment in the field generally after it is
reasonably believed that the results warrant the procedure. If, for example,
it were known that a drug given at intervals of four months was con-
tinuously protecting after a year or more, then one could begin to use it in
the field. If later from the results of the experiment it were clear that a
five-monthly regime, say, was also efficacious there would be no difficulty
in lengthening the interval between injections in the field. It might also
appear that at six months there was some danger, so that any regime adopted
for cautious field use from such an experiment would require rigid adherence.
It must be granted that the initial expense of such work is likely to be more
than in the past but the saving in the end may prove measurably greater.
It should be considered here, however, that if trouble arises in the field,
decreasing the interval between injections is unlikely to be of much value.

It is clear from past experimentation, including my own, that wide-
spread repetition of the two types of field work I have mentioned is necessary.
It is not usually possible for any one laboratory to cope with all the factors
and work involved in such trials, and there seems to be a basis here for
regional co-operation. I am thinking primarily of breeds or types of cattle,
species of tsetse, areas of low and high trypanosome challenge and so on.
Much has been said of the desirability of avoiding unnecessary duplication
of work and while there is some substance in this statement, a good deal
depends on the meaning of *‘ unnecessary”. The sound basis of agricultural
and indeed other experimentation depends on replication and repetition.
I do not believe that chemoprophylaxis in bovine trypanosomiasis falls
outside this category and I feel that repetition and duplication of trials
by independent investigators is not only desirable but essential.

REFERENCES

Rosson, J. and Ming, A. H. (1957). Vet. Rec., 69, 564.
Whiresiog, E. F. and LyrTLE, C. (1957). Report from Kenya Veterinary Department.
TENNANT, L. (1958). Report from Uganda Veterinary Department,

6o



POSSIBLE CONSEQUENCES OF WIDESPREAD CHEMOPRO-
PHYLAXIS AGAINST TRYPANOSOMIASIS

By M. J. H. CAwDERY, East African Trypanosomiasis Research Organisation,
Tororo, Uganda

In East Africa satisfactory resettlement of tsetse-infested land is
difficult to obtain unless the inhabitants have cattle with them early in the
process. Chemoprophylaxis against bovine trypanosomiasis is likely,
therefore, to play a most important role in reclamation. Drug resistant
strains, however, may arise from its use and these can be considered broadly
from two aspects:

A. The Trypanosomes

The appearance of drug resistant strain could result from either (a)
selection, in the face of the drug, of resistant forms (either species, or
strains within species, or even individuals within a strain) or (b) by the
physiological -adaptation of the organisms in the presence of the drug.

The mode of the action of the drugs is not known ; whether they can
afford absolute protection, i.e. prevent the establishment of any organisms
in the host or are merely suppressant, keeping an established infection
latent., In this situation it is difficult to know which mechanism is likely
to be more important in the genesis of drug resistant strains. There is no
doubt, however, that trypanosomes which are insusceptible to the usual
doses of both therapeutic and prophylactic drugs appear in cattle under
prophylaxis. The full effect of cyclical transmission on drug resistance is

not known, but that trypanosomes can retain their drug resistance is
established.

B. The Cattle

The reaction of the cattle will play an important part in the develop-
ment of drug resistance. The natural resistance of the cattle, together with
the effect of the drug and antibody effects, will combine to decide if an
infection is to become patent. Some of the resulting infections would
probably be cured at the next treatment but a certain number would appear
again, and as time progresses, would probably appear nearer to the time of
the previous treatment, thus giving a greater chance for tsetse to feed on the
animal and become infected with trypanosomes which have been in contact
with the drug. Also, drug resistant trypanosomes may occur in cattle
without marked deleterious effect and these animals presumably offer a
dangerous reservoir for the dissemination of resistant parasites.

Plans for prevention of the appearance of drug resistant strains in the
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field must be considered before starting a campaign. Certain measures
which may help are:

(2) Routine examination of say 10%, cattle before each treatment.
If positives occur, all should be examined and those positive removed,
or preferably, slaughtered. This is difficult under East African conditions.

(b) Alternation of drugs. Whiteside (Personal communication) has
used Ethidium bromide after a regime of Antrycide Prosalt in which the
trypanosomes were regularly breaking through the drug. After treatment
with Ethidium bromide the cattle were protected for about six months
without further treatment. It is suggested that alternate treatments of two
or more drugs, of different chemical groups, might help at least to delay
the appearance of drug resistance.

(c) A powerful anti-trypanosomal drug should be kept in reserve to
deal with resistant trypanosomes. Ideally it should be used only outside
tsetse areas, so that there would be no chance of resistance to it occurring
in the field, but this will rarely be possible.

In conclusion one should consider one possible long-term consequence
of widespread chemoprophylaxis—that the development of productive
breeds of cattle naturally resistant to the disease may be delayed. And,
moreover, attention may be diverted from what appears likely to be a
productive line of research, viz. the study of the natural mechanisms of
resistance and immunity to protozoal parasites.
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SOME FACTORS CONCERNED IN TRYPANOSOME
CHALLENGE

By I. M. Smith and B. D. RennisoN, East African Trypanosomiasis
Research Organisation, Tororo, Uganda

The trypanosome challenge may be defined as the number of infective
bites from a tsetse which a host receives in unit time. That the estimation of
the trypanosome challenge is of importance is indicated by the work of
Whiteside (1955; Annual Report Dept. of Veterinary Services, Kenya;
Nairobi, Government Printer). He found that the greater the challenge the
shorter the period of prophylaxis obtained in cattle injected with a pro-
phylactic drug. This phenomenon has not been confirmed for other drugs
but accumulating evidence suggests that it does also occur. Whiteside has
been led by his studies to the concept, the index of trypanosome challenge,
which he has defined as the value of the product of the number of non-
teneral male and female tsetse per 10,000 yards (called by him the Apparent
Density) and their infection rate; he has shown that the index can be
used to plan a regime of prophylaxis for cattle in any given area, but he has
observed that the method is not infallible.

At EAAT.R.O. we are interested in developing methods which will
refine the method of estimating the trypanosome challenge. It seems to us
that there are several factors to consider.

A. The Tsetse
1. Population Density

In the broadest sense the density of the population of Glossina in an
area is probably the most important factor.

. The general age of the population must also be important. The older
a tsetse is, the more likely is it to be infected. Clearly an old though com-
paratively small population is just as dangerous as a large, young one.
Seasonal effects also exist in this connection. Broadly speaking, trypanoso-
miasis does tend to show seasonal fluctuations but it does not follow that
these are necessarily related to fluctuation in the density of tsetse.

The secondary sex ratio of a tsetse population is held to be about one
male to two females, and this sex structure is supposed to arise because of the
essentially sedentary existence of the females whose length of life is approxi-
mately double that of males. If this is so one would reasonably expect that
females are the more important sex pathogenically. Nevertheless dissection
studies suggest that males are more frequently infected than females.
Clearly this problem requires resolution.
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2. The Hunger Cycle of the Population

That this quantity varies with climatic conditions seems well established.
Clearly a population of a given size which feeds say twice as frequently as
another of the same size is likely to be the more dangerous because not only
is an animal bitten more frequently but also the tsetse have a greater chance
of becoming infected. This feature must be modified, however, by the fact
that the unfavourable conditions (whatever they may be) which force the
insect to feed more frequently are also inimical to its survival.

3. The Habits of the Tsetse Species

The various species of tsetse are, it seems, differentially attracted to
different hosts. In this feature lies a major objection to the use of the
Apparent Density to estimate trypanosome challenge. Apparent Density
is a quantity derived from catches made by humans along some predeter-
mined path. Prima facie it would not appear that the numbers of tsetse
caught in this way are necessarily related to the numbers which might be
attracted to some other species of host, and we have evidence that, in fact,
the numbers of tsetse caught on a flyround do not bear any simple relation-
ship to the numbers which can be caught off a host animal. The number
caught on the flyround cannot be related to the numbers caught off a bait
animal in a way which can be given a biological meaning.

The disposition of the tsetse throughout their general habitat must
also be a factor in determining the attack on animals.

The times of activity of the insect may well be important also. For
example, in our experimental areas in the wet season G. pallidipes is most
active in the early morning and late evening. Were cattle, for example,
not present when these comparatively large numbers of flies were active one
can easily see that the challenge would be very much less. Various factors
might arise from these times of activity. For example, it is possible that
young flies tend to feed in the morning and old ones in the evening, or
vice versa,

4. The Various Species of Tsetse

Some species of tsetse may be more efficient transmitters of the disease
than others for various reasons.

B. The Trypanosome
1. Differences between Species

It has long been held for example that in the main Trypanosoma brucei
is less pathogenic for cattle than T. congolense and T. vivax. It is quite
feasible that infections of 7. brucei could be so mild as to pass unnoticed,
the disease being fairly quickly thrown off. In East Africa, at any rate,
T. vivax seems to be much less pathogenic than T. congolense.
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2. Differences between Strains

While on the whole the specific differences in pathogenicity are cer-
tainly valid it is also clear that there is wide variation in the pathogenicity
of strains within species, and it may be that the more virulent a strain the
less effective is chemotherapy or rather chemoprophylaxis.

. 3. The Lability of Trypanosomes

The organism seems to possess the ability to vary widely in response
to adverse conditions, features exemplified by its immunological reactions.
Trypanosomes seem to be able to adapt themselves rapidly to drugs
especially when dosage is inadequate. Clearly therefore a strain which is fast
to a given prophylactic drug and which is transmitted by tsetse would
produce the effect of rapid failure of prophylaxis in an area in which the
trypanosome challenge is per se not particularly great. Also some drugs are
not particularly effective against some species of trypanosomes.

4. Infection Rate as Measured by Tsetse Dissection

We are obtaining evidence that the dissection of tsetse does not lead
to a correct estimate of the infection rate. Infections with the T. bruce:
group have been believed to occur in less than 0-19, of the general tsetse
population, but we find that animals exposed to G. pallidipes in our
experimental areas are very frequently and rapidly infected with 7. brucei
group, although out of about 4,000 flies dissected only one fly had a salivary
gland infection.

C. The Host

1. Differential Resistance to Infection

Various breeds and types of cattle in Africa show widely differing
susceptibility to the disease. Thus there are the well-known N’Dama, of
West Africa, in which the organism can establish itself with difficulty
only and can be quickly eliminated. On the other hand there are animals
of European derivation in which the disease is readily established, runs
a rapid course and terminates fatally. Between these extremes are many
gradations.

2. The Habits of the Host

Animals which feed at night are unlikely to suffer attack from tsetse
if it is true that the latter are in general active diurnally. Again, animals
which tend to concentrate may be more frequently attacked than those
which are dispersed, though this feature must be governed by the ten-
dencies of the tsetse to concentrate and disperse. The fact that cattle are
usually compelled by their herdsmen to graze in a tightly bunched throng
probably predisposes to the mechanical transmission of the disease not
only by tsetse but by other biting species of fly. In a tightly bunched herd
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disturbance of a feeding tsetse seems more likely to occur, but in our
experience G. pallidipes at any rate feeds so rapidly that it is not usually
disturbed, but if disturbed before blood has been ingested the fly immediately
returns, often to the same animal.

3. Other Factors

While we have mentioned those features which seem the more
important there are doubtless many factors involved, some of which seem
relatively unimportant and others which have not been recognised.

66



THE DESCRIPTION OF TRYPANOSOMES TRAINS, ESPECIALLY
WITH REGARD TO TESTS OF VIRULENCE AND DRUG
RESISTANCE

By M. J. H. CawpEry, East African Trypanosomiasis Research
Organisation, Tororo, Uganda.

Comparison of trypanosome behaviour is rendered difficult by the
lack of standardisation in descriptions of strains. Hence, it is important
that strains are described in a standard form. It is proposed to suggest a
system for this purpose.

VIRULENCE

A definition is required to establish the meaning of this term. If it is
considered to the time taken to kill, it includes at least three variables:

Infectivity.
Rate of multiplication.
Lethal effect.

At the present time the usual measure of virulence is the mean length
of life of infected animals. This is inadequate, and it is considered that at
least two other data should be given:

The prepatent period.
The infective dose.

In determining the mean length of life, prepatent period and infective
dose of newly isolated strains, the conditions to standardise are:

1. The number of syringe passages in rats or mice since the original
host. This can be standardised by freezing the trypanosomes by the
method of Polge and Soltys (1957; Preservation of trypanosomes in the
frozen state; Trans. Roy. Soc. trop. Med. Hyg., 51, 519-526) at a certain
passage, preferably early. All work should be done using organisms from
the frozen stock.

2. Animals; mice of standard age—35—42 days is suggested—(for
species other than those of the T. vivax group) should be used.

3. Route of inoculation; intraperitoneal is suggested as a standard.

4. Inoculum. It is important to decide which of the two methods
should be used, or even whether both should be used. One method is to
use a fixed number of trypanosomes which is presumed capable of infecting
all test animals with all strains; 500,000 T. brucei group were used as the
infective dose by Robertson and Baker (in press; Human trypanosomiasis
in south-east Uganda. 1. A study of the epidemiology and present virulence
of the disease; Trans. Roy. Soc. trop. Med. Hyg.). Another method, which
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appears preferable, is to give an inoculum based on the infectivity tests for
the individual strain, e.g. a low multiple of the EDjzo.

Another point to consider regarding the inoculum is, in relation to all
three data, the variation of the trypanosomes when inoculated. For example,
it is not known whether variations in the representation of slender and
stumpy forms of the polymorphic trypanosomes affect the estimates.
Again, in other species the parasites occurring during the rise of the
infection may not be equivalent to those occurring during its fall. The
volume and composition of the inoculum may also be important ; Ashcroft
(personal communication) believes that the proportion of blood may be
important.

DRUG RESISTANCE

At present the only way of measuring the drug resistance of a strain
of trypanosomes is by determining the CDj50. Standardisation of animals
and route of inoculation, as discussed above for virulence tests, is indicated.
Further conditions to be standardised are :

1. Route of treatment ; SC, as usually used at E.A.T.R.O., is suggested.

2. Time of treatment. It has been usual practice to treat when the
parasitaemia is low, e.g. 1-10 trypanosomes per high power (") field, but
this requires consideration. With recently isolated strains of T congolense
it has been found that the prepatent period is very variable and for this
reason animals have been treated when first positive. This, however, is
not very satisfactory and it may be better to treat on a particular day,
discarding animals not positive or which have more than ten trypanosomes
per high power field.

3. Drug concentrations and compositions.

4. Criterion of cure, The absence of trypanosomes in twenty high
power fields of a wet film for a stipulated time is usually used. Large
subinoculations of blood from treated to susceptible animals at a fixed date
after treatment might be used to detect subpatent infections.

5. In each test it is necessary as controls to have a standard strain and
standard drug. As a standard strain it is suggested that an old-established
laboratory strain is used. Such a strain usually shows less variation than a
newly isolated one. The standard drug used will depend on circumstances
and the species of trypanosome being tested. It is suggested that, as far as
possible, the standard should consist of the drug in normal therapeutic use
for the species of trypanosome concerned.

To recognise acquired or natural drug resistance during field use of
drugs, or in experiment, strains should be isolated before the regime or
experiment is started, and preserved in the frozen state.
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METHODS OF ESTIMATING BLOOD CONCENTRATIONS OF
ANTI-TRYPANOSOMAL DRUGS IN MAN AND ANIMALS

By M. J. H. CAWDERY, East African Trypanosomiasis Research Organisation
Tororo, Uganda

There are three main difficulties in the estimation of the concentration
of these drugs in plasma: .

(1) the very low concentrations present, even with soluble drugs such
as Antrycide methylsulphate and suramin, B.P.;

(2) the plasma proteins interfering with the technique or linking with
the drug;

(3) the rapid metabolism of the drug.

Several methods may be discussed :
(1) Colorimetry

Colorimetric techniques depend on the drugs combining with dyes.
The techniques have been used with success by Gage, Rose and Scott
(1948; The estimation of suramin in plasma; Biochem. ¥., 42, 574).
Spinks (1950a; Determination of Antrycide; Biochem. ¥., 47, 299-306)
had, however, little success in the estimation of Antrycide methylsulphate.

The present author has also found them unsatisfactory for the estimation
of Ethidium (unpublished data).

(2) Fluorimetry

Spinks (1950a) has described an indirect fluorimetric technique for
Antrycide methylsulphate using *‘ yellowish” eosin. This technique
measures quantities as small as 20 pg./litre. Only about 77% of the drug
added to plasma in wvitro is detected by the test, the remainder possibly
being precipitated with the plasma protein—probably the albumin fraction.
The test is very specific as regards allied drugs or breakdown products and
can be used for tissues other than blood.

(3) Spectrophotometry

No work on the estimation of blood concentration of these drugs by
this method has come to my notice.

(4) Isotopic Tracers
Radioactive isotopes offer considerable advantages over the classical
methods for estimation of drug levels in blood and other biological materials,
" particularly in sensitivity.
There are, however, two main possible difficulties :
(a) Non-specificity. No distinction can be made between the drug
itself, and its active or non-active derivatives. A considerable amount of
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biochemical work would have to be done to determine the anti-trypanosomal
activities of the various fractions.

.(b) With prophylactic anti-trypanosome drugs the local irradiation
effects must be considered. The amount of radioactive principle in the dose
must be small enough not to cause deleterious results, There isa ‘‘ depot ”
formed at the site of inoculation, and also secondary ‘ depot *’ sites. With
Antrycide these latter are in the liver and kidney (Spinks, 1950b). Irradia-
tion effect in these organs could affect the metabolism, detoxification and
excretion of the drug. However, if the amount of radioactive principle at
the site of inoculation is not harmful it is unlikely that toxic doses of
irradiation will be received by the tissues of the liver and kidneys, unless
there is a definite concentration within these tissues, and/or these tissues
are very much more susceptible to irradiation than subcutaneous and
muscular tissues. The concentrations of the radioactive principle in the
blood may not be of sufficient magnitude to detect when this condition has
been fulfilled.

The use of stable isotopes is also possible.

(5) Biological
This would have to be based on the effect of plasma or serum from a
a treated animal on an indicator system. The indicator system suggested
is an old laboratory strain of trypanosome, highly sensitive to drugs. A
standard technique, based on the use of frozen strains, is recommended.
The effect of the drug would be measured either by metabolic activity,
or animal inoculation tests.
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THE IMMUNOLOGICAL APPROACH TO PROBLEMS RELATING
TO TRYPANOSOMIASIS

By BerNARD WEITZ, The Lister Institute of Preventive Medicine, Elstree,
Hertfordshire

Trypanosomiasis is so' wide a subject that it offers considerable
opportunities to students of all branches of biological science to contribute
towards the solution of the many problems involved. Many of the contribu-
tions to be made at this meeting illustrate the complexity of the research
done by various workers in their own specialised ficlds, but the assessment
of the value of such contributions in relation to the main problem may not
always be clear. It is the purpose of this communication to interpret the
way in which the immunological approach to the study of the tsetse fly
and trypanosomiasis has helped to advance our knowledge of such problems
and to indicate how immunological methods could be applied to future
studies.

Traditionally the tendency of the immunologist was to find the means
of prevention of a disease and, in fact, this approach has been attempted in
the past by many workers, unfortunately without great success. It is not
surprising that such an empirical approach to a complex problem met with
failure, because little attempt had been made to study the basic knowledge
which is so essential for the proper understanding of the process of immunity
and protection. Modern immunology is perhaps less concerned with pro-
tective mechanism than with the accurate study of the process of immunity,
i.e. the response of the host to external antigens as also the response of the
parasites to the host’s defensive mechanisms, These studies have given rise
to a wealth of immunological methods which have, in many cases, greatly
facilitated the approach to problems of diverse nature. Thus, the studies
of earlier workers on trypanosome infections and related problems may
often deserve revision in the light of modern techniques and knowledge.

IMMUNOLOGICAL METHODS FOR IDENTIFICATION OF BLOOD
MEALS OF TSETSE FLIES

The immunological approach to problems related to trypanosomiasis
in the field is exemplified by the advances made recently in the methods for
the identification of blood meals of tsetse flies. Although as long ago as
1904 Nuttall (1) paved the way for the use of the precipitin test for identifica-
tion purposes by showing that the serum antigens of animals were immuno-
logically related in accordance with the zoological relationships, it was not
until the last few years that this approach was undertaken seriously. Yet
many noble attempts have been made by other means to find out objectively

‘the feeding habits of Glossina.
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Prates (1928) and later Symes and McMahon (1937) made the first
real attempt to identify the blood meals of G. swynnertoni and G. palpalis
by the precipitin test. The results they obtained are hardly unequivocal and
this was due largely to the lack of specificity and sensitivity of the antisera
used. A thorough investigation of the relationships of the antigens present
in the sera of different mammals showed that the relationships were not so
simple as was indicated by the work of Nuttall (Weitz, 1952). These
findings showed the limitations of the precipitin test as a tool for the
identification of blood meals of tsetse flies which have, as their possible hosts,
very large numbers of animals so closely related to each other that they
cannot be distinguished by this test. It was, therefore, necessary to find
a test which would distinguish the sera of these related animals satisfactorily
and the “ inhibition of agglutination *’ test was devised for the purpose.
Boyden (1951) had used a method of tanning red blood cells and sensitising
them with extracts of M. tuberculosis. In a similar way, tanned erythrocytes
can be coated with serum protein and thus used as indicators of the presence
of homologous antibody. This reaction can be inhibited specifically by
known serum proteins and also by the blood meals of insects containing
these. The procedure thus formed a convenient method of identification.
The validity of the results obtained by this new test was thoroughly
investigated and it is normally correct within about one to five per cent.
Most of the errors which occur may be ascribed to insufficient feeds or to
mechanical errors (Weitz, 1956).

At last objective and reliable results were obtained from identification
tests of large numbers of blood meals from different species of tsetse fly
(Weitz and Jackson, 1955 ; Weitz and Glasgow, 1956). The results, which
on the whole were unexpected, yielded a new understanding of the feeding
habits and consequently of the biology of the fly and of the disease which it
carries. Perhaps this work has evoked more new problems than it has solved.
The results have shown firstly that all possible hosts are not equally
favoured by tsetse, and secondly that different species of tsetse flies have
predilections for different host animals. Some examples of these findings
are contributed to this meeting as separate communications. Such problems
as the significance and nature of food preferences of tsetse flies, the problems
of control of the fly by theselective elimination of preferred hosts, the pattern
of trypanosome infection of wild game in relation to feeding habits, are but
-some of the avenues opened by these findings and which require the fullest
investigation.

THE IMMUNOLOGICAL MANIFESTATIONS OF TRYPANOSOMIASIS

As it is not the purpose of this communication to make a complete
review of the work on the immunology of trypanosomes or of the disease
they cause, it will be more useful to pinpoint certain aspects of the problems
and to discuss the significance of the immunological findings.
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ANTIBODY MANIFESTATION

Many ingenious techniques to demonstrate the presence of antibody
following antigenic stimulation with trypanosomes have been used. Some
methods are entirely empirical, others are only relatively qualitative and
only few are really quantitative.

(i) Protective Antibody : Laboratory Studies

The earliest attempts made were nearly always concerned with the
protection of susceptible animals against a challenge, but unfortunately
little indication was given of the heterogeneity of the strains used. The early
workers (Laveran and Mesnil, 1901 ; Mesnil, 19o1 ; Mesnil and Rigenbach,
1911; Mesnil and Blanchard, 1916; Mesnil and Briment, 1909) showed
that the serum of infected animals acquired protective properties against
reinfection and their studies suggested that the protective antibodies elicited
were specific enough to differentiate two strains of T. brucei and T. evansi.
They suggested that the protective substance was fixed to trypanosomes in
such a way as to make them susceptible to phagocytosis. Protection against
challenge with heterogeneous strains of trypanosomes is, to a large extent,
empirical and, in any case, difficult to measure quantitatively. Few studies
of this kind have been made since this time except for the more recent
work of Soltys (1957) who again used the passive protection test to demon-
strate antibody formation. The interesting suggestion made by Soltys
(1957) that strains, after passage through rabbits, developed a protective
mechanism against immune bodies, is worthy of further investigation.
Although the experiments described are suggestive of a protective mechanism
of the parasite against its host, there is no real evidence of the reproduc-
tibility of this work or, indeed, of the mechanisms involved, and the work
" should be repeated with other strains or species of trypanosomes, and the
nature of this apparent resistance to antibody should be thoroughly inves-
tigated before any conclusions are reached. Similar phenomena, using
T. gambiense, had already been shown by Inoki et al. (1952). These workers
produced a series of * relapsed strains ”’ which were claimed to be immuno-
logically distinct, by treating mice with human serum, and further immuno-
logical variants could be produced by further passage and treatment with
human serum. Moreover, the original strain characteristics could be
regained by treatment of relapsed strains with human serum. It may be
suggested that the reason for these rather confusing results may be an
inadequate knowledge of the real antigenic characters of strains used in
such experiments. The picture must remain obscure unless work of this
kind is carried out from singly isolated trypanosomes, as Lourie and
O’Connor (1936, 1937) showed that clones isolated in this fashion gave
rise to immunologically distinct strains of T'. rhodesiense in mice. Other-
wise the possibility of naturally selected variants bemg responmble for
such results cannot be excluded. -

73



(ii) Protective Mechanism in the Natural Disease

Protection in the field is often associated with astate of  premunition ”,
i.e. a co-existence of trypanosomes of apparently low pathogenicity with
antibody in the serum. Perhaps, as Soltys (1957) suggests, these strains
may have acquired a tolerance to the antibodies. Resistance to natural
infection appears to be a rather different problem from that encountered
in laboratory animals. Fulton and Lourie (1946) showed that in mice,
drug fast strains are usually infective to mice immunised against the
parent strain and suggest that reinfection either with homologous or
heterologous strains depends on the stability of the antigenic constituents
of the trypanosomes. In their own words, * the antigenic lability of
trypanosome antigens largely accounts for the difficulty of successfully
immunising men or beasts against trypanosomiasis in the field . In the
absence of any measurement of *‘ antigenic lability ”’ it is difficult to interpret
the meaning of these remarks. Hornby (1941) recognised the difficulty of
artificially immunising cattle and has adequately reviewed the evidence to
that date. Nevertheless, immunity exists in nature. The survival of game
in trypanosome endemic areas confirms that immunity in the field is not
necessarily unobtainable. Perhaps a study of the nature of the resistance
of game animals or, more particularly, baboons which are resistant to
artificial infection with polymorphic trypanosomes, may be a valuable
field of investigation. The presence of * natural " antibodies in cotton tail
rats demonstrated by Terry (1957) is an example of the kind of studies
which should be carried out with resistant species of animals.

The observations of Desowitz (1956) show that in wvitro, when
T. vivax is mixed with the serum of N’Dama cattle which had been
challenged with this trypanosome, there is a marked reduction of the
respiration rate of T. vivax. Although this breed of cattle is particularly
tolerant to trypanosome infection, no such inhibitory effect occurred with
serum from unchallenged cattle. This elegant and useful method of assay
appears to be related to antibody titre as indicated by dilution studies and
by the progressive increase in the respiratory rates as the interval after the
challenge of the cattle increased. It is not quite clear on what basis it is
claimed that this response is a more accurate quantitative method of assay
of ' antibody ” content than for instance the complement fixation test,
agglutination test or inhibition test. Although Desowitz mentions that
trypanosomes are lysed in such sera, to accept such a claim demands a
new interpretation of the meaning of the word * antibody ”. The differences
of respiratory rates between trypanosomes passaged cyclically and those
passaged by syringe indicate that variations of this kind can be evoked by
complex mechanisms other than antibody (Jenkins and Grainge, 1956).

(iii) In vitro Manifestations of Antibody

The main objects of most of the studies have been to devise reliable

74



means for the diagnosis of trypanosomiasis in the field, or to study the
taxonomy and serological relationships of trypanosomes by the systematic
serotyping of strains or species. In either case results have proved to be
alarmingly contradictory and these can be discussed conveniently in relation
to both objects, as they are obviously interdependent.

(a) The Complement Fixation Test

This test has proved of some value in the diagnosis of the disease in
man (Schoenaers et al., 1953). For the execution of the test it has been
found that the most suitable antigens have been obtained from T'. equiperdum
which combines with complement fixing antibodies against T. gambiense
and 7. rhodesiense. In fact, it is a more sensitive antigen for the diagnosis
of the disease in' man with T. gambiense and T. rhodesiense than for the
diagnosis of dourine in horses (Rhodain et al., 1941). Complement
fixing antibodies are, it would appear, quite non-specific on this basis, and
may of be little value in the distinction of trypanosome strains or species,
although they may prove to be of some value for the diagnosis of this
disease as a group.

(b) Platelet Adhesion Phenomenon

The voluminous literature on the specificity or otherwise of this test
is most confusing. The manifestly elaborate nature of this test is probably
responsible for the contradictory findings.

(iv) Red Cell Adhesion Test

This test is evidently similar to the above test but is much neater in
its execution. Duke and Wallace (1930) found that it failed to distinguish
between T. gambiense and T. rhodesiense, 'The test was more clearly
defined by Wallace and Wormall (1931) who described an antibody-like
substance called * adhesin ” which, in the presence of complement, will
fix human red blood cells to a suspension of trypanosomes. Unfortunately
the specificity of this promising test has never been established.

(v) Agglutination Test

Soltys (1957) has described the absence of cross-reactions with three
species of trypanosomes. From this work it appears that here would lie a
useful method for the classification of trypanosome species. The agglutina-
tion test has characteristically poor sensitivity and in view of this, non-
apparent similarities between strains or species would not be evoked.
That does not alter the possibility of its usefulness in the distinction of
trypanosome species, although it would be erroneous to conclude, on this
basis, that the different species of trypanosomes have no common antigen ;
they are merely not detected by such tests.
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DISCUSSION

If the pattern of the antigenic structure of different strains of try-
panosomes under specified conditions is to be clearly understood, the
tests used must be extremely sensitive. This is all the more important when
it is realised how poor trypanosomes are as a source of antigen. Whole
trypanosome homogenates yield, in terms of antibody response, extremely
poor amounts of antigen. This, of course, may be simply due to the method
by which trypanosomes are obtained for such work, which is mostly by
infecting laboratory animals and removing the trypanosomes from the
serum by centrifuging. Another difficulty is that such methods invariably
yield trypanosome homogenates which are, in fact, contaminated with the
serum of the animal of origin. The picture of antibody formation is com-
plicated when such homogenates are injected into animals so that reactions
in the serum of injected animals are confused by the presence of homologous
antibodies against the serum of the donor hosts. This is a real difficulty
when working with dead trypanosomes. To avoid such difficulty it is
simpler to use living strains, but studies which have used living strains suffer
from the severe disadvantage that very little has been done to ensure that
the strains themselves are homogeneous. Once inoculated into animals
the pattern of antibody formation will depend on the changes which may
occur in the parasites as a reaction to their new environment.

It therefore appears most important that this work should be carried
out with clones, as Lourie and O’Connor (1937) have already demonstrated
immunological differences between different clones. It is open to discussion
how much the variation in the results of workers who have used live try-
panosomes in the study of antibody to this parasite is influenced by the
process of natural selection of suitable strains within the host. This is
particularly evident when lapsed strains are produced by treating animals
with suitable drugs.

These considerations make it obvious that to obtain a clear picture of
the mode of action of trypanosome antigens, it is most important to acquire
some knowledge of the serotypes of antigens which are involved, their
nature and their metabolism in the host. A thoroughly systematic approach
by modern immunological techniques is bound to yield results of some
considerable importance. The identity of different antigens can be estab-
lished in given strains, and once antigens have been isolated, it should be
possible to observe the presence of such antigen, or its alterations in different
strains or in different species under varying environmental conditions.
For this purpose, it is most important not to be limited to a method of
assay of any particular kind, but to take into consideration the numerous
tests which have been discussed, and it would not be surprising if results
of such studies on the antigenicity of trypanosomes show that the antigens
of these parasites are, in fact, more closely related to each other than appears
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at present. Once a clear picture of the antigenic constitution of trypanosomes
has been obtained, the path is then clear for studies in the field relating to
the many problems involved. Such studies would also help very consider-
ably investigations related to drug sensitive and resistant strains, as up to
date there has been no real evidence that antigenic changes occur in these
circumstances. This knowledge would also be of great value to the syste-
matic study of taxonomy of trypanosomes and it may be that they will
yield trypanosome classifications which do not necessarily correspond to
those established on a morphological or ecological basis, but which may
prove more useful for the observation of changes from parent strains.

The problem in the field which so far has proved to be very unyielding
is the discovery of a reservoir host of T rhodiense. Many attempts have been
made to isolate this particular organism from wild game, but so far have not
yielded any definite results. The main reason is probably that our con-
ception of T. rhodesiense as a distinct species of either T'. gambiense (Willett,
1956) or T. brucei is based mainly on the ecology of these trypanosomes.
T. rhodesiense is only recognised as such when recovered from man and
because of its capacity to infect man. If the trypanosome is recovered from
game, it fails to infect man and by definition is then called T. bruces
(Willett, 1956). While it is generally recognised that T. rhodesiense is an
adaptation of a wild species, it remains to be seen if there will be any
differences in the antigenic constitution of the polymorphic trypanosomes
when these can be examined systematically by antigenic analysis. It is
worth while examining this problem from the immunological point of
view because if such differences exist it should be possible to follow the
biology of the disease and its animal hosts by the study of antibody patterns
resulting from their infection with such different trypanosomes. Indeed,"
a survey of trypanosomiasis in wild game would yield more accurate
information from the identification of antibodies as indicators of present or
past infection with trypanosomes, than by the laborious and inevitably
chancy search for the organism by direct examination or by isolation in
laboratory animals (Ashcroft, 1958).

If antigenic differences between species of trypanosomes can be
demonstrated they would thus afford a useful tool to help towards the
solution of many such problems. However, in the light of our present
knowledge, it is difficult to evaluate the expected results and it may be
optimistic to postulate that similar patterns to the ones obtained with
bacteria and viruses will necessarily apply to trypanosomes. The most
apparent obstaclesto the success of such studies are the difficulty of collecting
sufficient quantities of antigenic material by the growth of organisms in
animals, and the poor antibody response in animals produced by the
injection of trypanosome antigens obtained from such homogenates.
Nothing is known about the chemical nature of the antigenic components
of trypanosomes, and it is quite possible that the antigens may not be

77



protein in nature. Glucosides or polysaccharides are known to be very
poor antibody-producing antigens, although they readily combine in vitro.
The antibody-forming properties of such substances can be enhanced by
artificial conjugation with inert proteins and it may well be necessary to
prepare conjugated antigens of this kind from trypanosomes in order to
obtain an antibody response which will yield antisera suitable for such
studies. It may be found that this may well be why animals are seldom if
ever immune to reinfection after recovery from trypanosomiasis.

Modern immunological techniques with the help of biophysical and
biochemical analytical methods should yield the answer to many of these
problems if they are approached systematically. In the past too much atten-
tion has been given to the observation of phenomena and artefacts, the
basis of which were not clearly understood, and too much haste was shown
in applying such tests to field problems. If-any measure of success is to
be expected it would seem necessary to study the fundamental basis of
such observations before the application to problems in the field can be
of much value. '
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VARIATIONS IN PATHOGENICITY AMONGST CONGOLENSE-
LIKE TRYPANOSOMES IN RELATION TO THEIR MORPHOLOGY

By D. G. GoprFrey, West African Institute for Trypanosomiasis Research,
Vom, Nigeria

The maintenance by cyclical transmission of Trypanosoma congolense
has proved a difficult problem in these laboratories. The experience of the
author and his predecessors was that animals (dogs, sheep and cattle)
infected with 7. congolense did not usually exhibit clinical symptoms,
parasitaemia was invariably low and the trypanosomes quickly disappeared
from the blood. It was difficult to infect tsetse flies, and also difficult to
infect rats by blood inoculation.

In 1957, a congolense-like trypanosome was isolated from a dog and
gave a very different picture from that described above. This new organism
when cyclically transmitted produced a heavy parasitaemia in dogs and
goats, and always proved fatal. In adult sheep, the initial parasitaemia was
moderate to heavy but, after a series of relapses, about one-fifth of the
animals died and the remainder recovered: four lambs, however, all died
after being infected. White rats were easily infected by blood inoculation
and always died after periods of high parasitaemia. Insufficient work has
been done to reach firm conclusions on the virulence of this trypanosome to
cattle. An adult ox was infected by the bite of a single tsetse fly and during
the first three months trypanosomes were often numerous in the peripheral
blood, but they were only seen occasionally during the following three
months, before disappearing completely. During the initial period of
high parasitaemia, the ox was undoubtedly sick but later seemed to make a
complete recovery. Recently, a calf has been infected and, since the end of
the incubation period, trypanosomes have appeared in the blood on each
of thirty-five days; weight has been lost and the general condition of the
calf has deteriorated.

The picture is also very different when it comes to infecting tsetse flies.
Fairbairn recorded experimental infection rates of 3:6 and 3-1% for
for T. congolense in G. palpalis and in G. morsitans respectively (W.A.L'T.R.
Ann. Rep., 1954); but, with this newly isolated organism, 73 flies were
positive out of the 554 G. morsitans which survived at the end of the
experiments, giving an infection rate of 13-29%,.

The clinical aspects of the disease caused by this trypanosome and its
development in the tsetse fly have to be investigated further, but it is
certain that this organism is much more virulent than the strains of T'. congo-
lense previously encountered; there is evidence, which will be discussed
later, that it may be T. dimorphon.

As part of a morphological study, measurements were made of this
virulent trypanosome for comparison with those from normal mild strains.
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A sample from the results obtained to date is given in Table I; one
hundred trypanosomes were measured from each host.

These figures show that trypanosomes of the severe strain are sig-
nificantly longer than those from the same species of host infected with a
mild strain,

No comparative measurements have been made between trypanosomes
of the severe and of the mild strains in sheep, since in the mild infections
so far encountered too few trypanosomes appeared in the peripheral blood
for a significant number of measurements to be made. However, Table IT
gives a sample of the mean lengths of trypanosomes of the severe strain
maintained by cyclical transmission in the laboratory, and others from
sheep, which eventually died, after being infected by wild flies. One
hundred trypanosomes were measured from each host.

Despite their different origins, there are no significant differences
between the mean lengths of trypanosomes from the various severe strains ;
hence, they are probably of the same species or strain, This is confirmed
by other morphological characteristics which are described below.

The mild strain was found to consist of short trypanosomes having no
free flagellum, a poorly defined undulating membrane and a kinetoplast
close to the rounded posterior end; this description fits that of typical
T. congolense.

A few similar forms were seen in the severe strams s however, there
were also many long forms without free flagella but havmg a distinct
undulating membrane and a kinetoplast lying some distance from a pointed
posterior end. Some of the trypanosomes were intermediate between the
long form and the typical T. congolense form.

The morphological differences in structure between the two types of
trypanosome are still the subject of detailed study, but the general character-
istics described here differentiate the species or strains, particularly when
considered in conjunction with the biometric studies.

Laveran and Mesnil (1912) described a trypanosome similar to T. con-
golense but differing in that long forms were present ; this trypanosome was
named T. dimorphon. These authors reported that some of the long forms
had a pointed posterior end whilst others had a rounded posterior end and
that the latter corresponded to types intermediate between the true long
and the true short forms. Since this description fits, to some degree, that
of our severe congolense-like trypanosome, it is possible that it is T, dimor-
phon; however, forms longer than 21p have not been found, whereas
Laveran and Mesnil encountered forms stated to be 251 in length. Hoare
(1956) is of the opinion that T. dimorphon may be a distinct species, but
he suggests that its status should be verified. Until such a verification has
been completed by Dr. C. A. Hoare on the original slides made by Laveran
and Mesnil, it cannot be stated whether our severe congolense-like trypano-
some is T. dimorphon, or simply a severe strain of T. congolense in which
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an elongated form is predominant. In the meantime, an extensive investiga-
tion is being carried out in Nigeria to ascertain whether there are other
congolense-like trypanosomes, and to determine the economic importance
and distribution of our severe strain,

Table I.—Comparison of the Mean Lengths of Congolense-like Trypano-
somes in Relation to the Severity of the Disease

Severe infections: T. dimorphon (?) Mild infections: T. congoler;:e

Mean | Standard Mean | Standard
Host Length| Error Rx(m)ge Host Length| Error R‘Zm);e
(u) | of Mean H (#) | of Mean H

Dog 17 15°13 | o165 | 11-18 | Dog 2 13°48 | o135 | 10-17
Dog 1 15'06 | +o-180 | 10-18 | Dog 33 13:30 | Fo0-130 | 1016
Dog s 15°68 } +o-197 | 11-21

Ox 643! 1462 | ‘o154 | r1-19 | Ox 861 12°53 | Lo 140 9-16
Ox 643! 14°56 | +o*162 | 10-19 | Ox 627 13°05 | to-169 9-17

! Measured on different days. . ) . .
* Severity of disease uncertain since the infection later became mixed with T, vivax.

Table II.—Mean Lengths of Trypanosomes from Severe Strains in Sheep

Severe strain maintained Severe strain transmitted
cyclically in Laboratory by wild flies

Mean (| Standard Mean (| Standard
Host [Length| Error R?")g" Host |Length| Error R‘Z’“)ge
(#) | of Mean H (») | of Mean D

Sheep 194 | 14°51 | L0153 | 11-18 | Sheepsio| 14:79 | Lo-165 | 11-19
Sheep 198 | 14°57 | o130 | 10-18 |Sheep 537 | 15°00 | o184 | 10-19
Sheep 264 | 14°91 { o0°177 { 11-18
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THE MAINTENANCE OF CATTLE IN TSETSE-INFESTED
COUNTRY

A Summary of Four Years’ Experience in Kenya
By E. F. WHITESIDE, Veterinary Department, Kenya

INTRODUCTION

Cattle are maintained in tsetse-infested country chiefly by means of
drugs. The use of drugs is an example of the principle of “ direct attack
on the parasite . Such direct attack has long been a possible way of
controlling animal trypanosomiasis, but little could be done about it until
a series of strikingly effective drugs appeared after the war (Davey, 1957).
The potentialities of efficient chemotherapy were quickly realised every-
where. In Kenya the pioneer work was done by S. G. Wilson in 1948-51
and by Fiennes (1953). The series of investigations and practical schemes
summarised here began in 1954.

Although at present chemotherapy is the main weapon of direct attack
on trypanosomes, two other applications of the same principle should not
be lost sight of. They are the immunisation of cattle and the selective
breeding of resistant types. Both receive further mention below.

This paper deals only incidentally with experimental results. It is
mainly concerned with their practical application—which, in Kenya, has
closely followed the discoveries made in the course of laboratory and field
experiments.

ADVANTAGES OF BEING ABLE TO KEEP CATTLE IN TSETSE AREAS

The chief advantage is economic. It is nearly always cheaper to use
drugs than to clear bush, i.e. to kill the trypanosome than to kill the tsetse
fly. This consideration especially applies when the land is fit only for
cattle ranching. On the other hand, chemotherapy alone achieves nothing
permanent; the land is used but it is not reclaimed from the tsetse fly
and not essentially improved. Chemotherapy is therefore most beneficially
employed in conjunction with other measures. A list of the uses to which
it has been put in Kenya follows.

(a) Permanent or temporary ranching in fly-belts sometimes with
partial clearing to bring the incidence of trypanosomiasis down to a level
controllable with drugs.

(b) Early introduction of stock into tsetse reclamation schemes, leading
to better land usage.

(c) The control of trypanosomiasis on the fly-infested margins of
reclamation schemes. This was previously possible only by means of
expensive barrier clearings.

(d) The control of sporadic trypanosomiasis due to any or all of the
following causes: mechanical transmission; seasonal fly dispersal; flies
carried by vehicles; scattered tsetse foci.
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(e) Protection of animals passing through fly-belts. ‘

(f) Aid in the stopping of fly advances: stock need no longer be
evacuated while the necessary clearing operations take place, nor need
people retire in the face of tsetse encroachment.

PROBLEMS POSED BY THE USE OF CHEMOTHERAPY

It is well known that a given drug regime—for instance two-monthly
Antrycide Prosalt—is sometimes successful in protecting cattle and some-
times not. That is an unsatisfactory state of affairs from the practical
point of view. One wants to know beforehand whether any situation is
completely amenable to chemotherapeutic measures, or only temporarily
amenable, or whether they are ruled out without some kind of supplemen-
tary action. In order to acquire such knowledge it is necessary to discover
the factors responsible for success or failure and to devise convenient
means of assessing them. That is the first problem posed by chemotherapy.

When this particular problem was investigated in Kenya it was dis-
covered that regimes involving treatment at longer intervals, or with the
cheaper curative drugs, gave adequate protection in certain circumstances.
Thus (economics being all-important) another problem is to find means of
assessing the cheapest regime that will suffice in a given situation.

While some progress has been made, our understanding is still far
from perfect. All the precautions we can take at present do not suffice to
avoid an occasional failure to protect the cattle from trypanosomiasis.
What to do when that happens forms the third main problem of chemo-
therapy, for it is common experience that the infected cattle harbour
trypanosomes resistant to the drug being used, and sometimes others as well.

GENERAL PRINCIPLES IN PRACTICAL CHEMOTHERAPY

The large-scale use of chemotherapy against animal trypanosomiasis
is still an evolving technique, and it is perhaps too early to talk of general
principles. Nevertheless, the problems just discussed have led to a par-
ticular method of approach being adopted in Kenya. It attempts to take
into account a number of factors found relevant to every situation, and is
roughly as follows. (Numbers in brackets refer to later paragraphs
expanding the subjects mentioned.)

When chemotherapy is to be used for any of the purposes reviewed
earlier, the first necessity is an initial survey to determine the trypanosome
challenge (1) and accessory factors (1) which together form the obstacle
to be overcome. These, considered in conjunction with the nature of the
protection required (short-term, long-term, etc.) enable a decision to be
made as to the choice of drug or drugs (2, 3) the regime (4), and theé organisa-
tion needed for administering it (4). At the same time the possibility—
or even certainty—of an eventual failure of protection (5, 7) is taken into
account, and measures for dealing with it are planned (6). Finally, an
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appropriate scale of supervision with periodical checks is arranged (which
need not be described here).
(1) Trypansome Challenge and Accessory Factors

Investigations into the factors influencing the protection afforded by
drugs have shown that they can be divided into two groups: those con-
cerned with the trypanosome (trypanosome challenge), and those concerned
with the host, in this case cattle (accessory factors). The trypanosome
challenge can be divided into intensity of infection on the one hand
and characteristics of the trypanosome on the other. Intensity of
infection is almost synonymous with the number of infective bites per
unit time, and depends on at least five factors which are mentioned in the
list below. The important characteristics of the trypanosome are such
things as the species, virulence, susceptibility to drugs, etc.

Accessory factors can also be divided into two groups : those concerned
with innate resistance of the cattle to trypanosomiasis on the one hand
and those modifying resistance on the other. A number of accessory
factors classified under these two heads appears below.

The list that follows includes all the factors at present known or
reasonably suspected to influence the success of chemotherapeutic measures,
and the items numbered are those that ought to be taken into account
during a preliminary survey. Some can be numerically measured in various
ways (e.g. 1 to 4), others can only be descriptively noted at present (e.g.
10 to 13). The influence of some (e.g. intensity of infection) is known with
a small degree of precision for some species of fly; the influence of others
(e.g. innate resistance of cattle) is at present only beginning to be explored.

TRYPANOSOME CHALLENGE
a. Intensity of Infection
(1) Species of fly.
(2) Numbers of fly.
(3) Disposition to feed on cattle.
(4) Infection rate of fly.
(5) Mechanical transmission.

b. Trypanosome Characteristics
(6) Species.
(7) Virulence or pathogenicity.
(8) Susceptibility to drugs.
(9) Liability to become drug-fast.
ACCESSORY FACTORS
a. Susceptibility of Cattle
(10) Breed.
(11) Type and sex (bull, bullock, etc.).
(12) Place of origin.
(13) Previous history.
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b. Factors Modifying Susceptibility
(14) General condition of cattle.
(15) Pregnancy and lactation.
(16) Intercurrent, dormant or chronic disease.
(17) Conditions of grazing and watering.
(18) Climatic conditions.

It is not possible within the limits of this paper to describe either how
these factors are measured or noted or what distinguishes a ‘‘ low ”’ from a
“ high ** degree of any of them.

(2) Categories of Drugs

The customary and arbitrary division into * curatives ”’ and * pro-
phylactics ” is becoming less rigid. It would be more correct to speak of
the curative or prophylactic use of drugs. Thus, Berenil, a * curative ”,
is being successfully used in Kenya as a prophylactic, while Antrycide
Prosalt, a ** prophylactic ”, is needed in certain circumstances as a curative,
Further, there is recent evidence that Metathidium (M. & B. 4404) acts
as a curative at low dosages and as a prophylactic at high dosages.

In addition to these two functional categories a third has been found
valuable in Kenya. Drugs which cure infections resistant to other drugs
have been called * sanatives””. The same drugs are involved; it is a
distinction of use. Thus Ethidium is a sanative for Antrycide-resistant
T. vivax, Berenil for Ethidium-resistant T. congolense, and so on. With
some reservations almost any drug can be used as either a curative or a
prophylactic or a sanative. It helps to think of them in this way when
planning a protective regime.

\
(3) The Main Drugs Tested in Kenya and the Dosages Used

Dimidium bromide! 1'5 mg./kg. (curative)
Ethidium (Boots) or 1 mg./kg. (curative)
Novidium (M.& B.) 2 mg./kg. (sanative)
Prothidium (Boots) 1 mg./kg. (curative)

2 mg./kg. or 4 mg./kg. (prophylactic)

2 mg.fkg. (sanative)
Antrycide sulphate (I.C.1.) 5 mg./kg. (curative, prophylactic, sanative)
Antrycide Prosalt (I.C.1.) 12 mg./kg. (prophylactic)

12 mg./kg.-+ Berenil 5 mg./kg. (sanative)

Berenil (Hoechst) 3's mg.fkg. (curative, prophylactic)

s mg./kg. or 7 mg./kg. (sanative)
Metathidium (M.& B.) (4404) o©0°2 mg./kg. (curative)

1 mg./kg. or 3 mg./kg. (prophylactic)

2 mg./kg. or 4 mg.[kg. (sanative)

! Dimidium bromide is gradually being abandoned in favour of the homidiums.
(4) Systems of Treatment and Drug Regimes

Three main methods have been used in the field in Kenya. They are
(2) treatment on demand, (§) treatment when positive, (c) treatment at
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regular intervals. The main difference between (@) and (b) is that micro-
scopic diagnosis is confined to the latter.

(a) Treatment on demand is carried out by African veterinary staff.
Owners bring their sick cattle and pay for curative drugs administered on
the spot, there being no diagnosis beyond what the owner and the Veterinary
Scout can manage between them. This system is satisfactory only in
areas of very low incidence. The dangers are underdosing and sudden
rises in incidence, both of which lead to drug-fastness. It is best to use
a single curative over large areas, so as to avoid producing resistance to
several at the same time (which makes the choice of sanative difficult).
If appreciable resistance does develop a different drug is introduced through-
out the area.

(b) Treatment when positive (i.e. when blood or gland smears

_reveal infection) demands a microscopist and a fixed or mobile treatment
centre, to which animals are brought, examined and given a curative if
found infected. This system has proved satisfactory where the annual
incidence does not greatly exceed 100%. It is economic only where large
numbers of cattle can be dealt with by the treatment centre. Cases of
resistance are more easily detected than with system (a).

(c) Various types of treatment at regular intervals have been
used under different conditions in Kenya, with the following results.

‘Two-monthly Antrycide sulphate. Successful only in low trypanosome challenge, where
three-monthly Prosalt is equally good, less trouble, but more expensive.

. 11'I‘wo-montl'\ly Berenil. Successful so far (one year) in low to medium trypanosome
challenge. -

Three-monthly Antrycide Prosalt, Successful in low trypanosome challenge only,
unless accessory factors are favourable.

Two-monthly Antricyde Prosalt. Successful in medium trypanosome challenge but
fails after 4-8 months in high trypanosome challenge.

One-monthly Antrycide Prosalt and sulphate alternately. Used once in high trypanosome
challenge to demonstrate that raising the amount of drug lengthens the period of protection.
Not economic.

Four-monthly Prothidium (2 mg./kg.). Successful so far (one year) in low to medium
trypanosome challenge.

Three-monthly Metathidium (1 mg./kg. or 3 mg./kg.). Under trial in low to medium
trypanosome challenge.

(5) Failure of Protection

The following regimes have failed to protect under Kenya conditions,
the criterion of failure being 10% or more confirmed infections during the
regime.

In medium trypanosome challenge : Three-monthly Prosalt after 4~8 months.
Two-monthly Antrycide sulphate similarly.
Antrycide sulphate when positive (resistant infections
. appeared).
In high trypanosome challenge:  T'wo-monthly Prosalt after 4-8 months.
Prothidium 2 mg./kg. after six months,
Prothidium 4 mg./kg. after seven months.
Antrycide sulphate when positive (resistant infections
appeared).

. % Failure ” of this type does not necessarily mean that the regime has no
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practical value. On the contrary, to take two examples: two-monthly
Prosalt in high trypanosome challenge has been used many times to give
six months’ temporary grazing (6), and Antrycide sulphate—when
positive—has been used to maintain cattle in high trypanosome challenge
for nearly two years, during which time twelve calves have been born and
reared. This is done by means of sanatives (6).

When failures occurred the cattle concerned were almost invariably
found to harbour trypanosomes resistant to the drug used. (Fly trans-
mission of such strains has, however, only once been observed out of many
trials.) At one time it seemed that 7. vivax was particularly prone to
develop resistance to certain drugs and 7. congolense to others. But later
experience has shown that no prediction is possible as to which species
will give trouble.

(6) Control of Resistant Infections

This can be achieved by a suitable choice of sanative. Much work has
been done on this problem in Kenya, where opinion at present is that
before a drug can safely be used in the field the corresponding sanative
should be found.

After sanative treatment the cattle can sometimes be left in fly-bush on
the original regime and sometimes not; it depends on various factors
which are slowly being recognised by trial and error. In some cases the
treatment is so effective that regimes known to produce resistance can
confidently be used. An example is Antrycide Prosalt administered every
two months to cattle in a high trypanosome challenge: at the end of six
months 20-40%, of them are invariably found to have infections resistant

to Prosalt. Nevertheless, large numbers of cattle have been furnished with .

temporary grazing under such conditions. They receive sanative treatment
with Ethidium or Berenil after six or seven months in the tsetse area and
are then withdrawn—healthy, free from trypanosomiasis and showing
normal live-weight increase.

The choice of sanative is sometimes complicated by cross-resistance.
For example, strains relapsing through Prothidium are at first partially
cross-resistant to Ethidium and Antrycide. It is also complicated by the
degree of resistance developed. For example, strains persistently relapsing
through Prothidium are completely cross-resistant to Ethidium and Antricyde
and partially to Berenil as well. " There are also specific differences in cross-
resistance. For example, T. congolense relapsing through Antricyde is
(in Kenya) usually cross-resistant to Ethidium, but T vivax is not.

The resistance-spectrum of relapse infections from field and laboratory
trials has received much study that is still continuing. The results are
complicated and cannot be summarised here. At present a sanative is
known for low or high resistance to every existing drug except Metamidium
(regarding which a sanative for low resistance only is known); but try-
panosomes change their characteristics in a surprising way, and some

88



successful treatments may yet fail when tested under a wider range of
conditions.

(7) Causes of Failure of Protection

The basic cause appears to be the development of drug-fast strains
(without which chemotherapy would be a simple matter). At least, failure
is nearly always associated with this phenomenon. Drug-fast strains seem
to develop in three ways, of which two are obvious and the third merits
attention: (a) underdosing, (b) infection at waning drug-concentration,
(¢) a high intensity of infection.

It now seems well established by trials in many parts of East Africa
that a given drug level (i.e. frequency of treatment) is able to withstand a
certain intensity of infection but not more. We have found that the converse
also applies: a higher drug level (more frequent treatment) withstands a
greater intensity of infection than a lower one. These phenomena appear
to be new, and merit further research. Indeed the whole subject of why
drugs fail needs further research.

ARTIFICIAL IMMUNITY

A temporary solid immunity to a high intensity of infection has been
demonstrated several times after a regime of two-monthly Antrycide
Prosalt in high or medium trypanosome challenge, with or without a final
sanative. This confirms the observation of Soltys (1954). It could, however,
be due merely to the combined effect of several Prosalt depots: that is
to say, it could be no more than normal but rather lengthy prophylaxis,
and such a possibility is made more likely by the fact that the immunity
observed by Soltys was not strain-specific.

The point has been investigated in Kenya by employing an immunising
regime consisting solely of curatives (Antrycide and Ethidium). The
regime lasted seven months, was in a high trypanosome challenge, and
was repeated in three batches of cattle. In every case a temporary immunity
of 5-12 months’ duration appeared. Since in several cattle it followed as
little as two Antrycide treatments and one Ethidium treatment a depot
effect can be ruled out. The immunity is probably an antibody response
to alternate infection and cure. * It is possible that a similar response
accounts for the prophylactic effect of regular treatment with curative
drugs.

The cattle referred to have, in seven months following the initial
immune period, shown a significantly lower incidence of infection than
untreated controls. A residual immunity of lesser degree seems to have
developed. A similar residual immunity of up to eighteen months’ duration
has been observed after Prosalt regimes.

These results are interesting but at present artificially induced
immunity is too little understood to be used on a large scale in protecting
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cattle from trypanosomiasis. On the other hand once established it is
astonishingly effective, and in some trials has solidly withstood very high
trypanosome challenges indeed (G. pallidipes A.D.s in the region of 300).
It is therefore receiving further study in Kenya.

INHERITED IMMUNITY AND SELECTIVE BREEDING

Up to now in our experiments just over a dozen calves have been
born to cows being maintained in fly-infested country. None has died
of trypanosomiasis. There is some evidence that they are less susceptible
to trypanosomiasis than their dams (but control calves introduced at
birth have yet to be observed). The evidence is briefly as follows. Sixteen
cows undergoing an immunising regime with curatives sustained eighty-
four overt infections between them in their first thirty weeks of exposure.
When immune they produced a number of calves, of which five have now
lived more than thirty weeks, sustaining fifteen overt infections between
them. Thus the dams averaged 5-25 infections per head and the calves
3-o infections per head in equal periods, a difference that is highly sig-
nificant (P<o-oo1). Selective breeding from cattle under regular Prosalt
protection is being investigated in a different area. This, however, is
long-term research.

THE FUTURE

There seems little doubt that chemotherapy is likely to become as
important as anti-tsetse measures in the future control of animal trypano-
somiasis. The basic principles—assessment of the challenge, adjustment
of the regime to it, and the use of sanatives—are beginning to be under-
stood. But most of the work so far has been empirical, and there is need
for more fundamental research, What part artificial immunity or selective
breeding can play in trypanosomiasis control only the future can show.
But at present they seem promising.
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POSSIBLE UNDESIRABLE CONSEQUENCES OF WIDESPREAD

CHEMOPROPHYLAXIS AGAINST BOVINE TRYPANOSOMIASIS

—THE UPSET OF ESTABLISHED SOCIAL PATTERNS AND LAND
USE

By V. N. Scorrt, East African Trypanosomiasis Research Organisation,
. Tororo, Uganda.

The established social patterns and land use of many tribes in East
Africa has been influenced by the ability or inability to maintain cattle in a
state of health. Tribal life amongst nomadic pastoralists such as the Masai
in Kenya and the Hima in Western Uganda is completely dependent on
the relative absence of the killing diseases in their herds and an availability
of pasture and water over a wide area. More settled peoples, for example
the Wasukuma in Tanganyika, practise a cattle/cotton economy and,
according to the population pressure both in respect to human beings and
cattle, extend their activities where conditions are most favourable. Even
more settled conditions obtain in the Buganda Province of Uganda where
the system of ‘ mailo *’ land ownership gives the owner a security of tenure
which encourages enclosure and the development of mixed farms in which
soil fertility is maintained by the close integration of crops and cattle,
The Banyoro in contrast provide an example of a one-time cattle-owning
people whose economy is now based on the cultivation of cotton and tobacco ;
successive rinderpest epizootics in the past followed by depopulation and
the advance of tsetse decimated the cattle population and restricted the
survivors to a few circumscribed areas; the social pattern of the tribe
became adjusted accordingly.

To most Africans the possession of cattle constitutes an end in itself.
Irrespective of their economic worth and in excess of the nutritional, social
and cash requirements of the owners, numbers are accumulated. Unless
an adequate off take is assured, various degrees of overstocking result and
this is usually followed by land erosion and its attendant evils. In the past
- killing diseases such as rinderpest, anthrax and pleuropneumonia resulted
in a mortality ‘‘ off take ” which maintained cattle numbers at a low level.
This restraint, however, no longer applies as control of these epizootics
by widespread prophylaxis and other means has now been more or less
achieved. Many of the cattle areas in East Africa are demarcated by a
peripheral incidence of trypanosomiasis; in the absence of effective
prophylaxis against the disease, occupation by cattle of the marginal tsetse
areas is hazardous and occupation of fly-infested areas is not practicable.
Trypanosomiasis restricts the land available for grazing and militates
against the free movement of cattle from one area to another; it also
prevents the exploitation of cattle or cattle/crop economies in areas of high
soil fertility. It may well be that widespread prophylaxis against bovine
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trypanosomiasis, either by chemoprophylactic or biological means, will be
possible within the foreseeable future and, irrespective of the presence of
the tsetse vector, cattle will be maintained economically and in health over
wide areas meanwhile denied to domestic stock by the incidence of the
disease.

The solution to one problem invariably creates other problems.
Undesirable consequences might result if the nomadic pastoralists extended
their peripatetic activities and encroached on other tribal areas, if the cotton/
¢attle economy of the cultivators became unbalanced, more dispersed and
lost its pressure, if the Buganda kept more cattle than their enclosed farms
could maintain, if the Banyoro gave up cotton and tobacco cultivation
and reverted to their traditional role of cattle keepers. Some of these
suppositions may be hypothetical, there may be others which have not been
mentioned. It does appear, however, that widespread chemoprophylaxis
against bovine trypanosomiasis may result in several upsetting conditions
unless stock numbers are controlled and an economic ‘‘ off take” of
cattle assured.
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DOCUMENTS PRESENTED TO THE SEVENTH IS.C.T.R.
MEETING

DOCUMENTS PRESENTES A LA SEPTIEME REUNION
DU C.S.LR.T.

I. TRYPANOSOMIASIS/LA TRYPANOSOMIASE

| B. HUMAN TRYPANOSOMIASIS/LA ‘TRYPANOSOMIASE HUMAINE

' LS.C.TR.(s8) .

« 47  Report on the Chemoprophylaxis of T. rhodesiense sleeping
sickness—(de Andrade Silva).

45 Rapport sur la Chimioprophylaxie de la Trypanosomnase a
*T. gambiense—(Demarchi).

21 The use of Chemoprophylaxis in the control of Trypano-
somiasis in Northern Nigeria, with particular reference to
the Diamidines—({Hay).

12 The characteristics of strains of trypanosomes isolated from
persons infected with human trypanosomiasis in East
Africa—(Robertson and Lomax).

14  Nouvelles observations au cours d’infections expérimentales
par mélange de souches de trypanosomes polymorphes—
(Vaucel et Fromentin).

19  The effect of different types of man-fly contact upon the
distribution of T. gambiense sleeping sickness in Nigeria—
(Nash).

23 The local reaction in man at the site of a fly transmitted
infection of -Trypanosoma rhodesiense—(Godfrey).

39 L’évolution de la trypanosome humaine dans les pays
d’Afrique au cours des dix derniéres années—(van Oye).

48 La trypanosomiase résiduelle en Afrique Occidentale
Frangaise—(Nodenot).
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REPORT ON THE CHEMOPROPHYLAXIS OF
T. RHODESIENSE SLEEPING SICKNESS

By M. A. pe ANDRADE SiLva (Director, Missao de Combate &s Tripano-
somiases — Mozambique)

During the previous meéeting held in Salisbury, 1956, a resolution was
passed to report, at the present meeting, the results obtained by chemical
prophylaxis against Rhodesian trypanosomiasis, and it was decided that
the Portuguese Government should appoint a rapporteur.

The present paper complies with the above-mentioned recommendation.

The scanty information received from the various territories where
the disease is known to exist, does not enable us to say much on the subject.

Such as it is I am giving you data and references received.

BECHUANALAND

The Medical Department informs us of the very low incidence of
this disease (four to seven cases yearly) and that no chemoprophylactic
measures take place.

FEDERATION OF RHODESIA AND NYASALAll\i'D

Chemoprophylaxis is not in use in this country. Only twenty-four
cases were reported in 1957 in a population of nearly seven and a half
million people.

KENYA

In this country no chemoprophylactic measures against T'. rhodesiense
sleeping sickness are carried out.

MOZAMBIQUE

In this country we rely mostly upon the early detection and treatment
of cases for the control of sleeping sickness.

However, during a serious epidemic outbreak in the area of Mocimboa
da Praia we tried Pentamidine, as prophylactic, at the dose of 5 mg./kg.
body weight.

The campaign was reported to this Committee during the Salisbury
meeting (de Andrade Silva et al., 1956).

According to our census the population of the area was 16,946
inhabitants.

The first injection was given, from April to October 1954, to 11,869,
people. . Infants, young children and old people were not injected and
remained as controls (5,077).

Pentamidine injections were repeated every six months.
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A second injection was given to 7,952 people from October 1954 to
April 1955. The third injection was given to 5,165 people from April to
October 1955. The last injection of Pentamidine was given again to
4,092 people from October 1955 to April 1956.

Of fifty-three new cases diagnosed during the application of Penta-
midine, forty-seven were found amongst the * controls ” and only six
cases among those injected.

Of these six cases one had received only one Pentamidine injection
three months before diagnosis, and another case had one injection two
.months before diagnosis. Both had serious C.S.F. changes and we presume
they had been already infected before Pentamidine administration.

The third case had one injection seven months before diagnosis.

Inthe other three cases Pentamidine, being given regularly, undoubtedly
failed as prophylactic.

Table I shows the new cases per month and the results obtained.

Until 1948 we injected people more exposed to infection such as
hunters, surveyors, game wardens, and so on, with Bayer 205 at the dose
of 1 gr. to adults. The injection was repeated every three months. One
European became infected within three months: he had been injected
seventy-three days before diagnosis. It was his first contact with the
tsetse-fly. From 1948 onwards Pentamidine is used instead of Bayer 205
for individual protection,

RUANDA-URUNDI

In this territory T. rhodesiense sleeping sickness appeared for the first
time, in 1954, in the area of Muhinga, that is in the eastern portion of the
country adjacent to Tanganyika.

" Marneffe (1955) reports the diagnosis, in March 1954, of ninety-seven
cases amongst a population of 7,228 inhabitants.

A second census was carried out in the same area, in June 1954, after
which chemoprophylaxis was launched.

Pentamidine, at the dose of 5 mg./kg., was given to 659, of the popula-
tion, i.e. to 5,015 people and Moranyl, at the dose of 1 gr. per adult, was
given to the.remaining 35% (2,213 people).

In November of the same year two new cases were diagnosed amongst
the people who had been injected. One patient had received Moranyl
seventy-one days previously but on the date the disease was diagnosed the
C.S.F. already presented great alterations. For this reason it was concluded
that this patient already carried trypanosomiasis when injected.

The other patient had been injected with Pentamidine 139 days
previously. As the C.S.F. was normal when the disease was diagnosed,
he concludes that the disease was caught during the surmised period of
protection conferred by the drug.

The injections were repeated.
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Marneffe does not mention the interval between injections of either
of the two drugs.

Recently we were informed that the disease appeared also, in 1955 and
1956, in other areas of Ruanda-Urundi: in 1955 in- the Klgah sector and
in 1956 in that of Ruyigi—Rutana

During 1956, 22,641 injections of Bayer 205 (Moranyl) were apphed
in the following areas:

ﬁgﬁlilngc;g:tor :. . ) ) ) - 5983
(a) Niakisozi . . . . 11,403

(6) Kinazi . . . . . 3,970
Ruyigi-North sector . . . P 8 &1

Total . . . . . 22,461

The prophylactic campaign started in March. i

The interval between injections was four months. Only adults and
adolescents received m_]ectlons !

No reasons are given why Pentamidine was put a31de

Amongst the new cases which were diagnosed in 1956 one patient
had received Bayer 205 m_]ectlons regularly.

Dunng 1957, 30,011 injections of Bayer 205 (Moranyl, Antrypol)
were given as follows:

i )
To - 'To .
Sector Residents | Travellers Total
Kigali 7145 55 7,200
Muhinga 15,568 3,966 19,534
Ruyigi-North 3,148 129 3,277
Totals 25,861 4,150 36,011 T

Only adults and adolescents were injected. Eleven new cases were
diagnosed, three of which had been regularly receiving Bayer 205,

In Table II we can follow the results obtained by the chemical
prophylaxis.

| TANGANYIKA

According to a letter from the East African Trypanosomiasis Research
Organisation no prophylactic measures take place in this territory against
Rhodesian trypanosomiasis.

UGANDA

To control T. rhodesiense sleeping sickness the Medical Department
rely entirely upon the early detection and treatment of cases. It is feared
that the use of prophylactic drugs would cause a serious degree of resistance.
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Table I
New Cases of Sleeping Sickness in Mocimboa da Praia Area (Mozambique) from 1953 up to 1956

1053 1054 1055 1956 .
J|F M A [M|T.[].|A|S. |O.IN.{D.| Total | J. | F. [M. | A. [M.1 J. | J. |A.|S. | O. IN.|D.| Total | J. | F. [ M. A, [ M. J. | J. | A.| S. | O.| N. | D.| Total
104 |10|15|34|3 1|13 |2|4|3}|3|~-] 78 |3]|3]|2]|2]|3|1}]1]3 -|1]4| 25 |1]|2}3|3]|2 -|l=-}-]1]1] 17

N.B.—Pentamidine started in April 1054 and injections were repeated every six months during two years

. TableI
New Cases of Rhodesian Trypanosomiasis in Ruanda-Urundi
1954 | 1955 1956 1957
1[R[ a5 |5 ]A]s. [o. [N D Totat | J. | B. M| A 0] 5. | 5. [A s 0. | N. | D. | Totat
Kigals sector
{a)BugMaNorth— B l=l=|=I=[3]=12|=-1-1=1=1-1 4 1-F1-1=1=-1=-({-1t]-]-]-|-] 1
5) BugeseraSouth [ -~ | 15 |2 |3 |-t (1|3 |-}=-j~-|2|2]-] 22 |=3-=-|-|2]-|-1-{~-]-1-|-|~-{| 1
Muhinga sector
{oy Nyaldeor - | 56 |as|12|2t|20|2|-{a|2|a|3]|-[t|e |~|-}t|2]|1]2|-|-]|8]-|1]|1} 10
5} Kinari o | 122 =] 1{- 8 |-1-{4-[-[-]-] - 4-11|-] 1
o1 | 7 [s9]15]26|22|63|5]|2|4]|5|1 2130 |-|-|t|2[1|2(-(2]3]|-|2]|1] 13

N.B.—In Kinazi area Pentamidine and Bayer 205 were used in mass prophylaxis in
1954 and 1955. From June 1056 onwards Bayer 205 was the only drug in use.

In Nyakisozi area chimioprophylaxis with Bayer 205 started March 1050.
In Kigall sector prophylaxis with Bayer 203 started in April 1955.



DISCUSSION

From the data of Mozambique and Ruanda-Urundi we can say that
in areas where the disease presented itself in the epidemic form, chemo-
. prophylaxis was of great help, the incidence coming down quickly as
a result.

Of the two drugs, Bayer 205 and Pentamidine, it is difficult to say
which is the better for the prophylaxis of T. rhodesiense sleeping sickness.
Both were used with similar results.

Itis too early to come to definite conclusions as we have little experience
as yet in this field of investigation. So far we do not know exactly how
chemical protection works against trypanosomiasis. It seems to depend
mainly on the dose of the drugs used. Also it is important to know for how
long drugs are retained in the body and there is no accurate accessible
method to determine the small residual quantities of Pentamidine and
Bayer 205 present in the tissues.

There must be individual differences in the elimination of drugs and,
consequently, in their retention. This may explain why these drugs fail
as prophylactics in some individuals and do not in others.

From the information at out disposal mass chemoprophylaxis with both
Pentamidine and Bayer 205 gave quick and spectacular results in the
epidemic form of T. rhodesiense sleeping sickness.

In the usual low endemic form of T. rhodesiense sleeping sickness,
which is quite similar to the residual Gambian trypanosomiasis, mass
chemoprophylaxis has no chance and it would prove too expensive.
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RAPPORT SUR LA CHIMIOPROPHYLAXIE DE LA TRYPANO-
SOMIASE A T. GAMBIENSE

par J. DEMARCHI

Professeur Agrégé du Corps de Santé des T.O.M,,
Directeur de I'Institut Pasteur de Brazzaville.

Le complexe pathogene de la maladie du sommeil causée par T. gam-
biense ne repose que sur deux pivots: ’homme, malade et réservoir, et la
glossine vectrice. Les mesures prophylactiques, en présence d’une telle
chaine épidémiologique, peuvent donc se rapporter 4 trois méthodes:

— La stérilisation de ’homme malade, * réservoir de virus ’. C’est
ce que recherchait la méthode de dépistage-traitement, codifiée et mise
en application extensive, dans les territoires frangais, par Jamot.

— La destruction des glossines, avec toutes les difficultés inhérentes
4 la lutte contre des insectes ailés exophiles répandus sur 10 millions de
km? environ (Buxton), lutte étroitement dépendante de I'écologie des
mouches, de leurs possibilités de migration et des facteurs économiques
locaux.

— Enfin la protection des sujets sains.

Cette dernidre méthode a, au cours de ces douze derniéres années,
obtenu des résultats spectaculaires que nous présentons dans ce rapport,
pour satisfaire 4 la recommandation Dg de la 62me réunion du C.S.I.R.T.
(Salisbury, 1956).

1° LA CHIMIOPROPHYLAXIE

Tous les essais d’immunisation biologique de 'homme contre T'. gam-
biense se sont, jusqu’a présent, soldés par des échecs. On s’adressa donc
a la chimioprophylaxie, telle qu’elle fut définie, dés 1929, par Launoy :

“ Une méthode qui, introduisant dans I'organisme sain une quantité
relativement faible d’un produit chimique défini, provoque chez cet
organisme un état réfractaire tel qu’il soit & ’abri pendant de longs mois
contre une infection déterminée. Autrement dit, il faut exiger de la pro-
phylaxie chimique les caractéristiques qui sont celles de I'immunisation
biologique par I'emploi des vaccins: injection de trds petites quantités
de produit actif, réactions organiques négligeables, immunisation certaine
en milieu épidémique et endémique, longue durée de I'immunisation.”

De nombreux essais avaient déji été tentés avec les produits try-
panocides connus, mais, comme I’avaient montré Mesnil et Brimont,
I’élimination rapide des arsenicaux ne permettait pas d’obtenir une action
préventive nette. La technique dite de doppel-injektion de Koch, reprise
ensuite par Jamot avec des doses plus faibles, ne laissait espérer que la
stérilisation partielle de malades ayant échappé au dépistage.

Le Bayer 205 (Moranyl, Suramine), dont I’apparition avait suscité
des espérances, ne conférait qu'une courte protection (2 & 3 mois) malgré
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les fortes doses administrées. Ce n’est qu’avec les diamidines que I'on
parvint & réaliser une véritable chimioprophylaxie.

Nous ne nous étendrons pas sur I'historique de la découverte de ces
trypanocides. Bornons-nous 4 rappcler qu’a la suite des travaux de
N. et H. Jancso sur la synthaline en 1935, Ewins synthétisa, peu avant la
guerre, divers dérivés de la guanidine dont I'un en particulier, le M.B. 8oo
ou diamidinodiphénoxypentane, se révéla, a la suite d'essais expérimentaux
ou cliniques, doué d’une action curative (King, Lourie et Yorke 1937,
McLetchie 1940) ou préventive (Launoy et Lagodsky 1940).

Les premiers essais de prophylaxie humaine en Afrique, effectués
par van Hoof, Henrard et Peel, en 1944, se révélérent trés encourageants :
appliquée 4 tous les sujets menacés, la méthode semblait devoir supprimer
A la fois l'infection et la transmission. En effet, van Hoof, Lewillon,
Henrard, Peel et Rodjestvensky (1946) montraient que I’action préventive
des diamidines aromatiques s’étendait sur une période de 6 mois.

Depuis, quelques essais furent tentés avec d’autres produits, mais
aucun ne permit de détroner les diamidines dans la réalisation de I’action
de masse requise par I'extension de la maladie.

Nous étudierons tout d’abord 1’étendue de cette application avant
de passer en revue ses techniques et ses résultats,

2° GEOGRAPHIE DES ZONES TRAITEES

Si on ne trouve de trypanosomiase humaine que 13 ol existent des
glossines, I'inverse n’est cependant pas vrai, et la carte montre de vastes
zones ol les glossines peuvent étre présentes et ou il n’y a pas de maladie
du sommeil. .

Ces ‘“ zones libres ” ne doivent pas tant cette absence au manque
d’apport du trypanosome qu’a un manque de contact étroit entre ’homme
et la tsé-tsé. On sait que les modalités du contact homme-mouche
dépendent de circonstances climatiques, entomologiques, biogéographiques
ou sociales ou enfin biologiques.

Selon le type climatique de la région considérée, les tropismes des
glossines présentes, les habitudes économiques ou sociales des populations
humaines et la qualité de la souche de trypanosomes en cause, la trypano-
somiase présentera un aspect épidémiologique trés particulier, nécessitant
une technique de lutte appropriée.

Afin d’avoir des renseignements directs sur les méthodes pratiquées
en diverses régions d’Afrique, nous avons adressé un questionnaire aux
Services responsables de la lutte contre la maladie du sommeil dans les
Territoires suivants: A.O.F., Angola, Cameroun, Congo Belge, Gambie,
Ghana, Guinée Portugaise, Libéria, Nigéria, Sierra Leone, Togo.

Nous reproduisons, en annexe de ce rapport, le texte de ce question-
naire ainsi que les réponses qui nous ont été fournies par ’A.O.F., I’Angola,
le Cameroun, le Congo Belge, la Gambie, la Nigéria et e Togo. Nous prions
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nos correspondants de trouver ici 'expression de notre gratitude. En ce qui
concerne I’A.E.F., nous avons pu, grice au Médecin-Colonel Beaudiment,
avoir accés aux Archives du Service des Grandes Endémies, dont nous
avons utilisé les rapports.

Ces réponses permettent de définir I'idée d’ensemble de la progression
suivie dans Papplication de la chimioprophylaxie.

a) Délimitation des zones infectées

Toute mesure de lutte doit étre précédée d’une parfaite délimitation
géographique de la maladie. On se souvient, d’ailleurs, que, dans ses re-
commandations faisant suite 2 la réunion de Lourengo Marques en 1952,
le Comité préconisait le processus suivant:

— Examen complet de la population.

— Diagnostic préliminaire approfondi de tous les malades, y compris
’analyse systématique du sang de tous les sujets examinés.

— Application de la prophylaxie  tous, 4 I’exception des inaptes pour
raison médicale.

— D¢éfinition des zones 2 traiter basée sur des conmdéranons épi-
démiologiques et géographiques exactes.

C’est, A peu de choses prés, la méthode utilisée dans les divers Territoires.

L’opération comporte toujours deux temps, dépistage-chimiopro-
phylaxie, qui peuvent étre accomplis par la méme équipe ou par deux
équipes qui se suivent, mais il semble actuellement que le premier procédé
soit le plus généralement adopté.

La composition des équipes de prospection et prophylaxie varie
selon les pays. Certains préferent utiliser des équipes massives capables
de faire un grand nombre d’examens et d’injections 4 la fois. C’est ainsi
que I'¢quipe mobile type, en Angola, comporte une cinquantaine de personnes
transportées dans quatre camions de 4.500 kg. De telles équipes peuvent
examiner 8oo lames de sang ou de suc ganglionnaire par jour, ce qui suppose
la possibilité de réaliser des rassemblements trés importants.

Etant donnée la faible densité habituelle de population en Afrique,
la plupart des autres territoires préférent mettre sur pied des équipes plus
restreintes ne comportant au maximum qu’une dizaine de personnes, soit :
1 médecin ou agent technique expérimenté, 4 4 6 microscopistes et aides
infirmiers, 1 manceuvre, 1 agent recenseur et 1 chauffeur. En certains
endroits, le travail de prospection peut étre assez facilement réalisé par un
personnel restreint, lorsqu’il s’agit de surveiller des collectivités de travail-
leurs, chez lesquels les problémes administratifs de rassemblement sont
réduits au minimum et ot le travail peut étre effectué en plusieurs séances.

Quoi qu'il en soit, les principes d’action demeurent immuables:
ce sont ceux que Jamot préconisait en 1920, et ils sont appliqués dans tous
les territoires :

— 11 est nécessaire d’operer dans une zone bxen délimitée. Partout
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le découpage en secteurs pouvant étre visités dans le courant de I'année
par une ou plusieurs équipes a montré son utilité.

— 11 est capital d’obtenir un indice de présence le plus possible voisin
de 100%,.

— Enfin, le dépistage doit étre & la fois clinique et biologique et
comporter, avec I'examen des sujets présentés, ’examen systématique du
sang en goutte épaisse et la recherche des trypanosomes dans le suc gan-
glionnaire et le L.C.R. des suspects. En outre, le L.C.R. de ces suspects
sera soumis aux examens cytologiques et chimiques d’usage.

L’examen systématique de la goutte épaisse semble généralisé dans
les pays ou la lutte contre la maladie du sommeil est menée avec vigueur.
Cependant, actuellement en A.E.F., dans les zones ol la trypanosomiase
ne semble pas avoir donné de signes d’activité depuis quelques années, on
se contente d’examiner le quart ou la moitié des prélévements. Si aucun
trypanosomé n’est ainsi dépisté, le reste des prélévements est rejeté.
On doit souligner que l'aspect épidémiologique de la maladie dans la
région considérée influe directement sur la technique de dépistage (Vaucel
et Jonchére 1953): dans la plupart des zones d’endémie le diagnostic
de certitude se fait aprés triage clinique par la ponction ganglionnaire
suivie d’examen 4 I'état frais du suc recueilli. Selon McLetchie (1948),
en Nigéria, chez 309, des malades présentant des trypanosomes dans les
ganglions, I'examen du sang est négatif. Par contre, Akwei (1952) a décrit
au Ghana des formes sans adénopathies ol seul le sang renfermait des
trypanosomes. Il en était de méme du “ Type Fuero” de maladie décrit
par Harding et Hutchinson, en Sierra Leone. Du point de vue dépistage,
les formes 2 tendances épidémiques doivent étre recherchées par I'examen
du sang.

Selon ce dépistage, les indices épidémiologiques habituels ICN
(indice de contamination nouvelle) et IVC (indice de virus en circulation
= parasite index) seront établis (C.S.I.R.T. 1948).

D’autre part, 1'étude des résultats trouvés dans la région permet
de classer la répartition géographique dans I'une des catégories de Lotte
ou de Saunders: riveraine, linéaire, focale, en nappe, rurale, régionale,
suburbaine.

b) Décision d’application de la chimioprophylaxie
Lorsque l'incidence de la maladie, sa répartition géographique,
son aspect épidémiologique et les caractéres de la population sont connus,
une décision doit étre prise concernant I'opportunité de I'application de la

chimioprophylaxie et ses modalités.
Il semble que 3 facteurs principaux puissent guider les responsables :

— la densité de I'infestation humaine,
— les risques d’extension,
— les possibilités administratives.
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— La densité de 'infestation humaine est le plus souvent liée aux
modalités du contact homme-mouche, mais on la mesure grice  I’évaluation
des indices épidémiologiques obtenus 4 la suite des opérations de dépistage.
I ne semble pas, en I'occurrence, qu’un accord soit intervenu concernant
le chiffre critique A partir duquel l'application de la chimioprophylaxie
soit rendue nécessaire. Ily a 10 ans, dans la plupart des foyers, I'ICN était
supérieur 2 1 et certains chefs de service, en A.E.F. par exemple, pensaient
que toute localité¢ présentant un ICN supérieur 4 1 devait étre traitée.
Il en est encore ainsi en A.O.F., mais nous verrons plus loin les modifications
que les résultats obtenus ont permis d’apporter & ce principe.

— Les risques d’extension sont fonction de la situation géographique
de la localité étudiée. La encore interviennent les modalités du contact
homme-mouche qui peut étre, selon Nash, * étroit personnel”’ ou *étroit
impersonnel ”’. Il est bien évident qu’une opération menée en un point
situé sur une grande voie de communication présente un caractére d’urgence
plus marqué que lorsqu’il s’agit d'une localité isolée en un endroit peu
accessible. D’autre part, lorsque plusieurs villages d'une méme zone
sont infestés, méme si certains ne présentent qu’un faible taux, la zone
entiére doit étre soumise 4 la chimioprophylaxie. Ainsi donc, les conditions
épidémiologiques de possibilité de transmission priment, dans une certaine
mesure, la densité de l'infestation. En effet, si Jamot préconisait une
prospection centrifuge des foyers ‘“ & la recherche du zéro absolu ”, la
chimioprophylaxie doit étre appliquée dans la totalité de I’aire ainsi définie,
en débordant méme assez largement ses limites.

— Les possibilités administratives viennent malheureusement ap-
porter une restriction A ces principes. Comme nous le verrons lorsque
nous étudieronslatechnique d’application, les conditions socio-économiques
aménent le plus souvent les autorités 2 limiter un effort qui risque d’étre
rendu inopérant par les difficultés rencontrées dans son application.
Le souci d’efficience a pu amener certains services de lutte 2 renoncer 2
traiter certaines régions ol des contingences, telles que les difficultés
d’accés et surtout le nomadisme des populations, risquaient d’amener 3
un échec.

Ainsi donc, dans I'exposé qui va suivre sur les zones traitées dans les
divers pays ol sévit la Maladie du Sommeil & T. gambiense, les différences
de tactiques ont pour causes: soit les conditions épidémiologiques, soit

, les conditions socio-économiques.

c) Les zones traitées dans les divers pays
AEF.

Dans ce groupe de territoires, étendu sur plus de 3.000 km. du
Nord au Sud, la limite Nord de la Maladie du Sommeil est située au T'chad,
entre g et 10° de lat. N.

Au-dessous de cette limite, dans une région de savane soudanienne
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puis guinéenne, elle sévit dans I'angle Sud-Ouest de ce territoire, dans les
vallées du Logone et du Chari.

La presque totalité des trois autres territoires (Oubangui-Chari,
Moyen-Congo et Gabon), zone de forét équatoriale ou de savane arbustive,
est infectée en nappes, de répartitions variables. C’est 13, pour reprendre
I'expression de Sice, *‘ le terroir d’élection * envahi par la trypanosomiase
humaine lors de sa grande diffusion africaine de 1895-1897.

Au moment de l'instauration de la chimioprophylaxie, en 1946, et
quoique la lutte y fiit menée avec opiniitreté depuis 19o6 4 l'aide des
méthodes de dépistage-traitement ainsi que de prophylaxie agronomique,
3 foyers principaux de trypanosomiase étaient I'objet de préoccupations
du S.G.H.M.P. qui venait d’étre créé (Kernevez et Chassain 1951).

1° — Un foyer' Moyen-Congo-Gabon, situé au-dessous de I'Equateur,
traversant les régions congolaises et gabonaise, d’Est -en Ouest, de la
Likouala 4 la mer et s’étendant du Nord au Sud de la frontié¢re camerounaise
au Cabinda (Sud-Ouest) et au Congo (Sud-Est), ce dernier fleuve formant
alors la frontiére, zone dite du * couloir ” entre le Congo Frangais (Brazza-
ville) et le Congo Belge (Léopoldville).

Couverte de forét humide, ou de steppe arbustive sur les plateaux
avec toujours cependant des ilots forestiers ou des foréts galeries dans les
vallées, cette zone est le domaine de G. palpalis. On y trouvait des IVC
(parasite-index) de 7% (Gamboma) 5,7% (Maribou) 5,9 (Kellé) et 5,4%
(Makoua), et méme des ICN de 31,259 (Bokaba) et 11,53 (Léfini) dans
certains postes 2 bois du ‘“ couloir ”’. (Raynal.)

2° — Un foyer situé au-dessus de '’Equateur, comprenant 'important
secteur de Nola (entre le bassin de la Sangha et celui de la Kadéi), ou
I'IVC atteignait 16,5%,.

'3°—Un foyer septentrional touchant le Tchad par le Logone et
s’étendant vers le Sud jusqu’au bassin de ’Oubangui, dans la région de
Bambari et Mobaye. L’épidémie y faisait place 2 I'endémie, sauf dans
certaines zones comme Moundou, ol I'ICN dépassait 3%. 10 secteurs
du Service d'Hygiéne et de Prophylaxie couvraient ces zones; ils furent
ensuite portés a 15, dans lesquels 30 équipes mobiles polyvalentes s’occu-
pent du dépistage, du traitement et des injections prophylactiques.

Ces équipes, toujours itinérantes, suivent le plan de campagne établi
chaque année.

2.731.193 habitants sont recensés dans les secteurs couverts par
leurs prospections.

La chimioprophylaxie par injections biannuelles fut appliquée dans
tous les secteurs, tout d’abord sur le principe de la chimioprophylaxie
totale dans les premiers.foyers traités ot les indices parasitaires étaient
élevés, en couvrant largement les zones infectées. Les villages isolés ol
I'ICN atteignait 1%, étaient traités, et si plusieurs villages de 1a méme zone
étaient dans ce cas, on traitait tout le district.
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" Avec l'extension donnée 4 la méthode’ (Lotte-Richet), la chlmlopro-
phylaxie fut appliquée de fagon plus souple.

On pratiqua une prophylaxie sélective et limitée dans I’espace aux
foyers A systématisation caractérisée : riveraine, linéaire, focale.

Dans le cas contraire cependant, la méthode fut appliquée plus
largement i la population des zones géographiquement ou ethniquement
homogenes — parfois encore 2 des districts entiers ol I'IVC (parasite-
index) était supérieur 2 1.

. Clest ainsi qu’en 1954 M. Richet distinguait :

1. Des zones de type épidémique comme le foyer oubanguien de
Bimbo.

2. Des zones endémiques historiques capables de réveils épidémiques
(Nola, la vallée du Niari, la région de Bossembele).

- 3. Des zones 4 endémicité constante traversées par de nouveaux
pérégrinants — par exemple le couloir congolais.

4. Des zones 2 endémicité résiduelle comme le cours de I’Alima.

5. Des foyers actifs trés limités, isolés par des zones saines.

6. Des foyers trés faiblement endémiques ol ’on ne peut cependant
liquider totalement le réservoir de virus par I'action du dépistage-traitement.

Les progrés accomplis permettent actuellement de n’appliquer la
méthode que dans les villages ol1 1 trypanosomé a été dépisté, ainsi qu’aux
villages voisins qui peuvent étre en relation et présenter un contact commun
avec les mémes gites 4 glossines (point d’eau commun).

De méme, la méthode est appliquée & la population permanente des
zones de passage oll une importante population mouvante est observée.

Depuis 1946, 2.787.810 lomidinisations ont été pratiquées.

Actuellement, le nombre d’injections va diminuant, les foyers étant
de mieux en mieux circonscrits: pour 2.337.633 personnes visitées en
1957, seulement 193.233 ont regu des injections prophylactiques, dont
32.947 deux fois au cours de I’année.

A.OF.

En 1939, 175.934 cas de maladie du sommeil avaient été dépistés dans
les 31 secteurs spéciaux et les 43 secteurs annexes de ’A.O.F., sur une
population de 8.226.496 habitants soumis au dépistage systématique.

La chimioprophylaxie fut commencée en 1946 (Brun-Buisson 1947,
Le Rouzic 1949) et vint compléter les mesures de dépistage-traitement et
de prophylaxie agronomique déji entreprises.

Il est difficile, dans un territoire aussi vaste, de donner en détail la
répartition géographique de la maladie. Contentons-nous de dire que les
régions les plus atteintes correspondaient 2 la bande de savane guinéenne
et soudanienne, entrecoupée d'ilots forestiers et de galeries forestiéres,
qui va de la Casamance au Dahomey, soit: la Casamance, le Fouta Djalon
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et les zones avoisinantes de Guinée, les vallées des fleuves de Coéte d'Ivoire,
les pays Lobi et Mossi de Haute-Volta, la région Nord du Dahomey.

Les premiers essais eurent lieu en décembre 1946, dans la forét de
Guinée et Casamance, ou 'ICN était supérieur & 5%,

Depuis, la méthode fut appliquée en divers cantons du Sénégal, de
Guinée, de Cote d’Ivoire, de Haute-Volta, du Soudan et du Dahomey,
_ partout ot la situation épidémiologique paraissait précaire. (Jonchére 1951).

Dés le début sélective, la chimioprophylaxie est encore maintenant
appliquée dans des régions trés limitées, cantons ou villages:

— soit en raison des facilités offertes pour traiter une population de
travailleurs réunis sur un chantier et exposés 2 la trypanosomiase, comme
en Casamance (Personnel de la C.G.O.T. prés de Sédhiou),

—soit en raison des risques d’extension encourus dans des zones
forestidres aux populations mal fixées, ou de la systématisation épidémio-
logique de la maladie comme en Guinée, le long de la frontiére du Libéria
et dans le massif du Fouta Djalon; en Céte d'Ivoire, le long du Cavaly
(fronti¢re du Libéria) et du Lobo, (prés du Ghana); en Haute-Volta, le
long de la Léraba, dans le canton de Toumana; au Soudan, dans la région
de Segou et Bamako, le long du Niger.

Les mémes équipes mobiles assurent la prospection et les séances
d’injections prophylactiques. Le plan de campagne tient compte des
résultats de la prospection (examen systématique du sang en goutte
épaisse), les villages dans lesquels 'ICN atteint ou dépasse 19, étant
traités, ainsi que les endroits les plus exposés des frontitres ou des cours
d’eau fréquentés par de nombreux voyageurs.

Angola

La zone contrdlée par les services de lutte contre la Maladie du Sommeil
en Angola englobe les districts administratifs du Congo, de Cuanza Norte
et de Luanda, entre 1a fronti¢re Nord et Ie 10° 1at. Sud environ.

Des prospections périodiques sont faites, par des équipes mobiles,
dans les districts de Cabinda, Malange et Cuanza Sul.

Ce vaste territoire est constitué géographiquement par une zone
littorale, pénétrant jusqu’a 150 km. de la Céte, de faible altitude inférieure
2 400 m., zone de steppe entrecoupée de galeries forestiéres le long des
fleuves; la pluviosité y est inférieure & 700 mm. par an.

—une zone de plateau, i des altitudes de 400 4 1.200 métres, 4 pluviosité
supérieure & 1.000 mm. par an, A végétation de savane sur les hauteurs et
de forét dans les vallées,

Il est parcouru par de nombreux cours d’eau appartenant aux bassins
hydrographiques des fleuves Congo, M’'bridge, Loge, Dande et Cuanza.

La chimioprophylaxie y est appliquée depuis 1949, et s’étend 2 toute
la population des districts de Cuanza Norte, Luanda et Congo, 2 'exception
des zones ol I'on n’observe aucun cas autochtone de la maladie,
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Cing équipes mobiles assurent le dépistage et I’application des injections
, chimioprophylactiques et sont en tournée 11 mois dans I’année.

Toute la population de la zone endémique est observée au moins une
fois par an par les équipes mobiles. De plus, les chefs de secteurs sanitaires
recherchent tous les 3 mois les trypanosomés de leur secteur. La chimio-
prophylaxie est appliquée sur le mode sélectif, dans les zones ol des cas
autochtones ont été dépistés.

Cependant, il existe encore une large zone ou elle est appliquée sur le
mode total : il s’agit des secteurs de la fronti¢re Luso-Belge, ot I'extréme
mobilité des populations, de part et d’autre, rend leur contrdle extrémement
difficile (Cardoso de Albuquerque). C’est 12 que s’accroche le foyer en-
démique le plus intense de toute la province. Or, en 1949, 'indice de virus
en circulation global, pour les trois districts infectés, était de 4,77%.

Cameroun

Le territoire entier du Cameroun est soumis au contrdle de la try-
panosomiase. Celui-ci est effectué par des équipes polyvalentes du S.H.M.P.,
constituées sur le mode décrit pour les Territoires d’A.E.F. et d’A.O.F,

La trypanosomiase existe sous forme de cas sporadiques dans presque
toute la zone Sud du Cameroun, zone forestiére limitée au Nord par le
plateau de ’Adamaoua. Ce plateau, ainsi que la zone Nord du Pays, est
pratiquement indemne, & I’exception d’un foyer tenace situé le long du
Logone et du Chari, en aval de Logone Birni. Ce foyer est difficilement
controlable pour les mémes raisons que celles évoquées plus haut; popula-
tion frontaliére instable, difficile 2 saisir et & recenser, constituée de tribus
nomades de pasteurs, de colporteurs circulant entre I’A.E.F. et 1a Nigéria,
de pécheurs Kotokos résidants saisonniers.

La chimioprophylaxie fut appliquée sur le mode sélectif dans les
diverses zones contaminées :

1. Les rives du Logone et du Chari, bordées de végétation arbustive
propice 4 l'existence de G. tachinoides.

2. Le pays Tikar s’étendant 4 I'intersection des régions de ’Adamaoua,
de Mbam et de Foumban. Dans cette plaine, les foréts galeries, le long
du Mbam et de ses affluents, constituent des gites actifs.

3. La zone montagneuse du pays Bamileké présente deux foyers de
petite taille: la vallée du Noun autour de Bati et de Bamindjing, et une
zone située au Nord de la subdivision de Bafang.

4. La subdivision de Mbang 2 la fronti¢re de Cameroun britannique.

5. La zone cbtiére 4 l’estuaire du fleuve Vouri.

6. La région de Nyong et Sanaga, ol se trouvent des cas disséminés.

7. La subdivision de Campo sur le littoral.

8. Le foyer M’Bimou, correspondant au trés grave foyer de Nola en
Oubangui (A.E.F.).
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9. Enfin le foyer du Haut-Nyong, historique, oli Jamot avait trouvé
autrefois des indices de I'ordre de 909%,.

Les considérations déterminant I'application de la chimioprophylaxie
portaient sur le taux des IVC (inférieur ou égal 4 0,59%,) et sur les conditions
épidémiologiques locales. )

Actuellement deux foyers sont encore protégés par la lomidinisation :

— celui des rives du Logone et du Chari

— celui de I'estuaire du Vouri.

Quoique les indices y soient généralement inférieurs 4 o0,5%, la
prophylaxie est maintenue en raison des possibilités d’apports constants
de trypanosomés dans une population aussi mouvante.

En outre, des postes-filtres appliquent les injections préventives aux
immigrants saisonniers tels que les pécheurs Massa du Logone et du Chari
(cf. Feyte).

En 1957, sur une population visitée de 657.715 sujets, 20.358 injections
préventives ont été pratiquées.

Congo Belge

On trouve au Congo Belge de larges zones infectées de trypanosomiase
qui comprennent — en gros — la totalité de la province de Léopoldville,
du Kasai et du Katanga, la moitié Ouest de la province de ’Equateur,
et une zone voisine de la frontiére du Soudan, dans la province Orientale.
Enfin, une enclave du Ruanda-Urundi.

Nous avons déja rappelé que les premiers essais de chimioprophylaxie
par les diamidines aromatiques dans la nature avaient été réalisés au Congo
Belge par Van Hoof et ses collaborateurs, de 1940 & 1944, dans la zone
d’assistance du FOREAMI, en province de Léopoldville.

Dans I'’ensemble du pays, les villages menacés sont classés sur des
bases parasitologiques: recherche de trypanosomes dans le sang, les
ganglions et éventuellement le LCR.

La méthode sélective est généralement appliquée dans I’ensemble
du pays.

C’est ainsi qu’en 1949, Scaillet et Haddad notaient, 4 I'occasion d’une
campagne effectuée dans le Secteur des Cataractes, que la pentamidine
était administrée dans tous les villages ol le taux d’infection dépassait 1%,

Actuellement méme, on admet que le point critique n’est atteint que
lorsque 'ICN s’¢leve a 29%,.

Cependant, depuis 1949, la chimiopropnylaxie est appliquée & des
secteurs administratifs entiers dans la zone occupée par la section d’assis-
tance du FOREAMI.

De 1945 4 1947, 3.637.868 injections préventives ont été pratiquées.
Nigéria

La zone de Nigéria ou sévit la trypanosomiase humaine est située
entre le 7° et le 12° degré de lat. Nord, avec une extension vers le Nord, le
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long du systéme orographique de ’Hadejia, dans la province de Kano,
et une extension vers le Sud, dans la province d’Ogoja, en région orientale.

A P'origine, il semble qu’il n’existait qu'une distribution riveraine de
la maladie le long des rives du Niger et de la Bénoué. Cette région &
climat stable, 3 humidité constante, sans saisons extrémes, présentait un
état épidémiologique pratiquement constant, parmi une population soumise
4 un contact largement impersonnel avec la Tsé-Tsé,

Mais la pénétration’ européenne, 12 comme dans toute la partie de
I’Afrique qui nous occupe, allait, en favorisant les échanges, élargir 1’ex-
pansion de la maladie.

Les limites septentrionales de la maladie sont lides aux conditions de
climat, avec une saison froide et trés séche déterminant des concentrations
saisonniéres des mouches et un état épidémiologique sporadique et irrégulier
dans la population humaine.

Les limites occidentales et orientales ont pour cause I'amenuisement
de la population dans ces contrées. En outre, les mouvements de populations
suivent un axe Nord-Sud plutét que Est-Ouest.

Vers le Sud, le facteur limitant est moins facile & définir.

La trypanosomiase & 7. gambiense s’étend donc au Nigéria sur une
vaste région de quelque 390.000 km.2, donnant asile & g millions d’habitants,

Deux types de répartitions s’y observent:

— répartition riveraine, sur le systéme orographique du Niger et de
la Bénoué,

— répartition focale ailleurs, avec, au Nord, un aspect épidémiologique
particulier, lié aux variations climatiques saisonniéres.

La chimioprophylaxie y est appliquée sur le mode sélectif et la décision
d’application dépend tantdt de facteurs administratifs, comme chez les
travailleurs des mines d’étain du plateau méridional, protégés depuis 1946
par des injections bi-annuelles de pentamidine ; tantdt de facteurs épidémio-
logiques, comme dans les zones de Ndzorov, Kambe, Mbasaan et Abinsi
(division de TIV, province de la Bénoué), olr la répartition focale de la
maladie permet d’agir dans des flots séparés les uns des autres par des
zones saines.

Au Togo, comme en Gambie, la chimioprophylaxie n’est pas appliquée.
Dans le premier de ces territoires, la décision de ne pas utiliser cette
méthode est liée i la faible endémicité de la trypanosomiase dans le bassin
de I’0Oti, seule région infectée, située au Nord du 8° paralléle et comprenant
les circonscriptions de Dapango, Mango, Lama-Kara, Sokodé et Bassari.

Nous n’avons pu obtenir de renseignements sur les autres territoires

intéressés par la maladie du sommeil & T. gambiense.

3° LA TECHNIQUE DE CHIMIOPROPHYLAXIE
A. PRINCIPE DE BASE
Comme on le voit par ce bref survol des conditions de lutte dans les
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divers territoires, & part quelques exceptions, la chimioprophylaxie n’est,
en général, pas appliquée A des secteurs administratifs entiers, mais plutot
sur le mode sélectif en se limitant 4 certaines communautés.
3 raisons justifient cette fagon de procéder:
— des raisons épidémiologiques,
— des raisons financiéres,
— des raisons administratives.

— Nous ne reviendrons pas sur les raisons épidémiologiques dont nous
avons déja dit quelques mots ci-dessus.

— Les raisons financiéres sont faciles 4 comprendre : il est fort coliteux
de lancer de nombreuses équipes dans la nature et il est peut-étre inutile
de gaspiller de I'argent et du temps pour un résultat problématique.

— Les raisons administratives interférent 4 la fois avec les possibilités
de dépistage, d’une part, et d’application de la chimioprophylaxie, d’autre
part.

Assez complexes, elles relévent des conditions de travail, des conditions
de discipline et des mceurs de la population,

a) Les conditions de travail apportent aux autorités médicales
. des facilités plus ou moins grandes de réunir la population avec une plus
grande chance d’obtenir un indice de présence voisin de 1009,. C’est ainsi
que, partout ol existent des sociétés fixes occupant une grande quantité
de travailleurs, il est facile, lorsque ceux-ci sont exposés 4 la Maladie du
Sommeil, de les réunir, de les recenser et de les traiter.

Dans la vallée du Niari, ol I'on trouve de nombreuses exploitations
importantes, I'indice de virus en circulation, qui était de 2,7% en 1946, a
pu étre ramené 4 des chiffres situés entre 0,002 et 0,006% uniquement
dus A la population flottante. Le Docteur Hay nous apporte un autre
exemple du role de ce facteur social, en citant les travailleurs des mines
d’étain, faciles 2 atteindre, chez lesquels la chimioprophylaxie fut par-
faitement couronnée de succés.

En outre, il arrive parfois que la direction de certaines grandes com-
pagnies provoque elle-méme la décision d’appliquer la chimioprophylaxie
2 son personnel. Un exemple nous est donné par la Compagnie des
Oléagineux Tropicaux en Casamance.

b) Les conditions de discipline, qui interviennent déja dans le
précédent facteur, représentent la contribution des autorités administra-
tives 4 I’action médicale.

En effet, 1a décision d’application de la chimioprophylaxie fait, en
général, établir 4 I'avance un plan de campagne: il est nécessaire alors
d’obtenir P'accord des autorités, de prévoir des centres de rassemblement
facilement accessibles aux équipes mobiles et pas trop éloignés des villages
A traiter, :

Le regroupement des villages le long des axes routiers a, en certains
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endroits, facilité le travail des équipes mobiles, mais il est encore des
régions dont I'acces est difficile. Récemment encore, dans la région de la
Likouala, en forét inondée, un agent sanitaire devait faire en saison séche
un détour de 8oo km. pour aller effectuer sa tournée,

L’organisation des tournées et des rassemblements ne peut se faire
avec efficacité que dans des régions socialement structurées ol I'autorité
des Chefs de villages, de terres ou de districts est forte et reconnue.

Il est également indispensable d’opérer sur une population parfaite-
ment recensée. Si 'action prophylactique de la lomidine peut éventuelle-
ment s’accommoder de quelques défections, comme 1’a montré Fairbairn
(Procés-verbal de la Réunion du C.S..LR.T. de Pretoria, 1954, p. XVII),
il n’en est pas de méme du dépistage qui doit étre effectué sur la totalité
de la population pour étre valable. C’est ainsi qu’en 1952, il fut nécessaire
en Oubangui d’arréter prospection et lomidinisation dans les districts de
Bossangoa et de Bouca, I'indice de présence étant tombé au-dessous de 70%,.

Aussi une certaine propagande est-elle nécessaire afin d’inciter la
population 4 venir en totalité aux rassemblements organisés. Cette pro-
pagande doit étre soit directe, soit indirecte, C’est 4 ce dernier aspect qu’ap-
partient I'exemption d’impdts consentie, en territoire frangais, a4 tout
trypanosomé en traitement. Nous envisagerons l'effet de propagande di
aux résultats mémes de la prophylaxie en étudiant ces résultats.

¢) Les mceurs des populations constituent un facteur capital de
succeés ou d’échec des opérations de prophylaxie, et ’on doit étre 2 méme
d’en prévoir a I'avance les incidences.

— Il n’est certes pas opportun d’entreprendre une campagne de
prophylaxie au moment oi1 les travaux de culture, de péche ou de chasse
absorbent toute I’activité des populations.

— D’autre part, nous avons vu, au cours des pages qui précédent,
I'importance des habitudes de migrations des populations dans 1'épidémio-
logie de la maladie du sommeil. Ces habitudes constituent une grave
entrave 2 l'application des mesures préventives dirigées vers ’homme.
Deux procédés ont été employés en pareil cas, opposés dans leur principe,
mais pouvant étre conjoints :

— D’une part, la pratique d’injections prophylactiques 2 la partie fixe
de la population, pour éviter que I'apport de malades ne crée un foyer:
en 1955, dans la région de Bozoum (Oubangui), un pécheur trypanosomé,
venu s’installer dans cette zone oli I’endémie semblait jugulée et qui
n’était plus lomidinisée depuis plus d’un an, fut 2 l'origine d’un foyer
de 49 cas.

— D’autre part, 1’établissement de postes-filtres sur les voies de
migration, destinés 2 examiner les immigrants, & trier et traiter les try-
panosomés et i protéger les autres par des injections préventives.

Le comportement psychologique des populations interfére d’une
fagon trés marquée sur les chances de succés du travail entrepris: la peur
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de la maladie ou au contraire son mépris, les divers impératifs de la religion,
de la sorcellerie et des croyances locales sont des facteurs qu’il serait
imprudent de négliger.

B. L’APPLICATION SUR LE TERRAIN

Nous avons déja donné des indications sur la composition des équipes
et noté que le plan de campagne de chacune d’elles était communiqué
aux autorités administratives chargées des rassemblements. Théorique-
ment, dans les territoires frangais, un agent de I'administration devrait
accompagner les équipes.

Le protocole des séances de dépistage-prophylaxie comporte en A.E.F.:

— I’examen de tous les sujets,

— I’examen systématique du sang en goutte épaisse,

— la pesée sur balance romaine pour fixer la dose 4 injecter.

En Nigéria, les Sll_]CtS ne sont pas pesés, mais on applique un schéma
de dosage calculé selon 'dge et le sexe,

Seuls sont dispensés des injections les sujets fiévreux ou en mauvais
état général, les trés jeunes enfants, les vieillards et les femmes enceintes
de plus de 5 mois.

Aprés les injections de diamidines aromatiques, on prescrit un repos
d’une heure en position couchée, téte basse.

C. LES PRODUITS UTILISES

De nombreux essais ont été pratiqués avec différents produits, tels
que le Bayer 205 (Moranyl ou Suramine) (Congo Belge, Ruanda-Urundi,
Nigéria, Sierra Leone, etc.), la propamidine (Congo Belge), le Msb essaye
au laboratoire par Rollo, Williamson et Lourie (1949).

Les produits chimioprophylactiques de valeur doivent leur action 2
la lenteur de leur élimination.

Pour le Moranyl et la Pentamidine, ces produits ont tendance 2 se
fixer sur les grosses molécules des protéines sanguines, retenues par le
filtre rénal. Dans le cas du Msb, 'action prophylactique est due 2 la taille
de ce corps stibié, polymérisé (Friedheim).

Les résultats furent assez satisfaisants, mais partout on donna la
préférence 4 la Pentamidine, d'un emploi plus facile et plus siir.

Le p.p. Diamidino-Diphenoxy-Pentane est désigné, tant6t sous le
nom de * Pentamidine ”’ (May and Baker ou UCB), tantét sous le nom de
“ Lomidine " (Specia). Les sels diffeérent : dichlorhydrate, diiséthionate
ou dimethane sulfonate, mais de toute fagon les doses utilisées sont cal-
culées sur le poids de base.

On injecte généralement, 2 des intervalles de 6 mois, 4 milligrammes
de base par kilo de poids, par voie intramusculaire, avec un plafond
de 300 mg.

Le produit est présenté, soit sous forme de poudre, soit sous forme de
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solution préte 4 I'emploi, mais il est souvent préférable d’employer la
seconde forme (en flacons 2 bouchon perforable), pour éviter toute faute
d’asepsie au moment de la mise en solution du produit présenté en poudre.

En ce qui concerne la Lomidine, ses solutions sont titrées 4 49 : on
injecte autant de ml. que le poids du sujet comporte de tranches de 10 kg.
Cependant en A.E.F., on ne dépasse pas la dose de 5 ml. (200 mg. de base).

Nous avons déja signalé, dans le paragraphe B du chapitre III, les
contre-indications et les précautions générales 2 prendre aprés injection.

Des essais pratiqués dans le but d’administrer les diamidines par voie
orale (Trinquier 1947, Launoy et Jeanpierre 1947, Beaudiment, Brochen
et Peuziat 1949, Raynal 1949) n’ont pas permis d’obtenir des résultats assez
satisfaisants pour utiliser cette méthode dans un but prophylactique.

Guimaraes et Lourie (1951) avaient montré que la suramine diminuait
la toxicité de la pentamidine chez la souris. A la suite de cette étude
préliminaire, Cosar, Ducrot, Gaillot et Baget (1954), dans les laboratoires
de Recherches de la Société Rhone-Poulenc, avaient obtenu un sel de
suramine/pentamidine, le 4.891 RP.

J. Schneider et G. Montezin (1954), étudiant le coefficient chimio-
thérapeutique de ce corps, le trouverent digne d’intérét et constatérent que
son action préventive était supérieure i celle de ses composants et durait
plus longtemps.

Malheureusement ce corps, mal toléré par les tissus humains, donne
des accidents de non-résorption et des réactions douloureuses, parfois
méme de nécrose aseptique au lieu d’injection.

Son emploi, essayé au Cameroun, en 1954, fut assez rapidement
stoppé (Beaudiment). L’idée cependant n’était pas abandonnée, et actuelle-
ment, on pratique en A.E.F. I'injection simultanée de Moranyl par voie
intraveineuse (1 cg. par kg. de poids, avec plafond 0,50 g.) et de Lomidine
intramusculaire (Beaudiment et Zozol 1952).

Si cette technique demande un travail accru aux équipes chargées
de I'appliquer, la prolongation de la prévention qui dépasserait 9 mois
(permettant de n’effectuer qu’une tournée dans I’année et de dépasser la
durée de vie des glossines, coupant ainsi 4 coup siir le cycle épidémiologique)
et la réduction des incidents lipothymiques justifieraient son emploi.
Cependant tous les auteurs ne sont pas d’accord sur I'augmentation de la
durée de protection apportée par ce procédé (Nodenot cf. annexe).

D. ACCIDENTS ET INCIDENTS
a) Généraux . .

Les incidents de déséquilibre vagosympathique liés 2 I'injection de
Diamidines sont assez fréquents, quoique le plus souvent sans gravité.
C'est ainsi que des malaises avec sueurs profuses, sialorrhée et nausées
sont signalés dans des proportions allant de 1 4 75%. Ils sont aggravés
souvent par I'état de fatigue de I'individu (danses, longues étapes pour se
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rendre au lieu de rassemblement, etc.) et tout ce qui peut favoriser I'hypo-
tension.

Il arrive que I'on observe des troubles plus marqués: vomissements
— tachycardie violente — chutes tensionnelles pouvant aller jusqu’a la
lipothymie — coliques abdominales — douleurs utérines ayant pu pro-
voquer des avortements ou I’accouchement chez des gestantes 4 terme.
(A vrai dire, ces derniers accidents ont été observés avec la Stilbamidine,
mais non avec la Pentamidine).

Les statistiques rapportent des proportions allant de 0,8 4 59 d’acci-
dents de cet ordre.

Saleun et Chassain, utilisant, il est vrai, la voie intraveineuse, ont
trouvé les pourcentages suivants sur 1.616 injections :

%
Hypotension simple . . . . . . 667
Tachycardie . . . . . 49,1
Refroidissement des extrémités . . . . 59,7
Lipothymie . . . . . . . . 0,2
Syncope . . . . . . . . 0,06
Nausées. . . . . . . . . 2,5
Vomissements . . . . . .. . 08
Céphalées . . . . . . . . 73
Vertiges. . . . . . . . . 01

Rarement il s’agit de syncopes graves (1%,) pouvant méme entrainer
la mort. De tels cas furent cependant signalés, en particulier au Cameroun
(1954 et 1957), au Congo Belge (1948-1950-1953) et en A.E.F. (1956).
En 1957, sur 226.180 injections, on observa en A.E.F. 35 accidents généraux
notables dont 1 mortel, soit 0,0004%, de mortalité pour 0,015% d’accidents
généraux.

Parmi les causes favorisantes, Beaudiment, Cauvin et Leproux
(I.S.C.T.R. (54) 16), qui ont observé que ces accidents généraux étaient
plus fréquents sur les grands axes de communication et prés des grands
centres que dans la brousse, rel¢vent:

“ —un facteur de pusillanimité et d’émotivité plus marqué
dans ces populations ;

— I'absorption de nourriture avant Iinjection, traduction d'un
état d’esprit moins enclin 2 la discipline ;

— I’absorption abusive de boissons alcoolisées, dont la consomma-
tion prend un essor extraordinaire au contact des grands centres.”

a) Accidents locaux

Ces accidents sont de trois ordres:

— accidents de non résorption,
— accidents nerveux,
— accidents septiques.

— Il y a peu & dire des premiers qui surviennent parfois en série,
sans que I’on puisse relever 'anomalie dans le lot de produit utilisé.
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— Les accidents nerveux sont en général des troubles moteurs et
trophiques du membre inférieur. Comme on les observe plutdt chez les
enfants, il semble qu’ils soient dus & une faute de technique, le produit
étant injecté trop prés de I’emergence du sciatique. Cependant, dans
certains cas, I'utilisation d’un lot trop vieux de Lomidine a pu étre incriminée
(Ravisse. Rapp. ann. A.E.F. 1952).

En général, ces atteintes sciatiques rétrocédent sous l'influence du
traitement (vitamine du groupe B et strychnine).

— Les accidents septiques peuvent étre fort graves, mais il n’y a
rien 14 de trés spécial 4 la lomidinisation: toute campagne de prophylaxie
de masse par injections, dans les conditions de la brousse africaine, est 2
la merci d’accidents de ce genre, dus, soit 4 des fautes de technique de la
part des agents vaccinateurs, soit 4 des manceuvres intempestives de la
part des sujets recevant les injections.

Au Gabon, en 1952, 62 abcés gangréneux, causant 14 décés par
toxiinfection, furent observés 4 N’Koltang (Richet I.S.C.T.R. (54) 6).

L’instruction judiciaire trés poussée permit de penser que les victimes
de ces accidents en étaient les responsables. En effet, ces sujets avaient
appliqué, au point d'injection, un emplitre de boue liquide d’excréments
et de banane écrasée, utilisé couramment dans la région comme anti-
phlogistique.

En 1954, au Cameroun, dans la Subdivision de Yokadouma, 284
abcés gangréneux provoquérent 23 décés. Leur cause fut trouvée dans
I'eau, utilisée pour préparer extemporanément la solution de Lomidine et
dont la stérilisation avait été défectueuse.

Le risque de tels accidents est sérieusement amoindri par I’emploi
de solutions stériles toutes préparées.

De méme, on doit signaler 54 accidents, dont 13 décés, survenus en
1950 2 Bomboma au Congo Belge. La pentamidine incriminée ne présentait
pas d’anomalie de toxicité expérimentale, et I'origine des accidents semble
avoir été extérieure au produit méme.

Enfin, le probléme du déclenchement d'une poliomyélite-maladie par
les injections prophylactiques fut étudié devant le C.S.I.LR.T. en 1954 par
le Médecin-Général Richet. Ilsemble qu'il en soit de la lomidine comme des
injections vaccinales anticoquelucheuses par exemple, mais aucun fait
nouveau ne semble avoir été versé au débat depuis 4 ans.

E. METHODES UTILISEES POUR PREVENIR CES ACCIDENTS

Nous ne nous étendrons pas sur la prévention des accidents nerveux
ou septiques. L’amélioration de ’entrainement du personnel des équipes
mobiles et I’éducation sanitaire des populations doivent éviter leur répétition.

Insistons cependant sur I'importance de ces mesures, de tels accidents
ayant des répercussions psychologiques catastrophiques sur la bonne
marche de la lutte anti-sommeilleuse. Les accidents signalés au Gabon en
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1952 durent faire interrompre les séances de lomidinisation dans ce secteur
jusqu’en 1955, alors que la situation épidémiologique se détériorait.

Contre les accidents généraux, on doit mettre en ceuvre les précautions
déja signalées :

On dispensera de I'injection les fiévreux, les sujets en mauvais état
général, les trés jeunes enfants dont le poids n’atteint pas 8 kilogs, les
vieillards et les femmes enceintes. En ce qui concerne ces derniéres, certains
écartent de la lomidinisation les femmes enceintes avant le 5¢me mois et au
voisinage du terme. D’autres ne font jouer cette mesure qu’au-deld du
séme mois. En réalité, la lomidine n’est pas vraiment abortive et de telles
mesures sont plutot d’ordre psychologique (Raynal 1949).

Tous les auteurs insistent sur la nécessité de pratiquer les injections
chez des sujets 4 jeun — en particulier n’ayant pas absorbé d’alcool. On a,
en effet, remarqué I'incidence plus forte des lipothymies chez les gens bien
nourris ayant mangé avant 'injection (gardes) et nous avons déja signalé
le rdle favorisant de I’alcool.

Les séances seront proscrites aux heures les plus chaudes de la journée.
Les injections seront poussées trés lentement, en s’assurant bien que la
pointe de I'aiguille n’est pas dans un vaisseau.

Enfin, on prescrira le repos obligatoire, en position couchée, téte basse,
a 'ombre, pendant au moins 1 heure aprés I'injection.

En raison de I’hypotension déterminée par les diamidines, tous les
médecins appliquant cette chimioprophylaxie connaissent la nécessité
de garder & portée de la main une solution d’adrénaline.

En A.E.F., on fait absorber systématiquement i tout sujet lomidinisé,
un morceau de sucre imprégné de 2 4 3 gouttes d’adrénaline 4 1%,. On
aurait pu penser que cette distribution aurait servi de propagande au moins
en ce qui concerne les enfants. Il n’en est rien, car ils manifestent, au
Moyen Congo, une certaine répulsion pour fe sucre! Mais le procédé est
maintenu en vigueur, car il semble avoir fait diminuer I'incidence des
accidents lipothymiques. ~

Mise 4 part ’hypotension, I’origine des divers accidents a été recherchée
dans deux voies différentes.

On sait que les diamidines, dérivées de diguanidines hypoglycémiantes,
interférent avec le mécanisme de la glycorégulation — I’emploi prolongé
de lomidine 2 méme pu faire apparaitre des troubles de ce systéme (Collomb,
Miletto et Levron 1956, Claisse et coll. 1950, Serre et Mirouze 1951).
Certains des troubles observés seraient sous la dépendance de modifications
brutales du taux de la glycémie: hypoglycémie précédée ou non d’une
courte phase d’hyperglycémie (Gasq et Lapeysonnie 1949)

Duron, en 1954, trouvait que, dans I’heure qui suit l’m_]ectlon 829, des
sujets étaient hypoglycémiques, 6% hyperglycémlques et 129, n’accusaient
pas de modification du taux de glucose sanguin.

En effet, certains accidents comateux ont pu étre maitrisés par une
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injection intraveineuse de solution glucosée 4 309, (Richet 1954 — Rap-
port Annuel SGHMP., A.E.F).

Une autre explication donnée est que la pentamidine libérerait des
quantités excessives d’histamine dans la circulation sanguine (C.S.I.R.T.
(1954) procés-verbal n° 49, p. XVII).

Sans entrer dans le débat, notons que dans le but de prévenir les
accidents, on utilise en A.E.F. I'association Moranyl (voie IV), Lomidine
(IM). En effet, cette association, en dehors de l'action préventive plus
durable que certains auteurs lui accordent, diminue assez nettement le
nombre des accidents généraux de choc observés 4 la suite de I'injection de
pentamidine seule. Elle permet de tolérer des doses élevées de pentamidine
qui, injectées seules, déclencheraient des accidents toxiques (Neujean et
Evens 1958). Ailleurs, il est recommandé, par exemple au Cameroun —
ol l'association n'est pas employée systématiquement — de faire une in-
jection intraveineuse de Moranyl, 2 raison de 1 cg. par kg. (max. og,50)
en cas de choc syncopal. Selon certains auteurs, le Moranyl limiterait la
libération d’'histamine par la pentamidine.

Au Cameroun, on administre préventivement 1 comprimé de Phéner-

gan. Les chefs des services de prophylaxie de ces territoires se déclarent
satisfaits de ces méthodes.

4° LES RESULTATS OBTENUS

L’effort de chimioprophylaxie, commencé dés la fin de la période
d’expérimentation, en 1946, s’est poursuivi jusqu’ad maintenant sans
reliche dans la plus grande part des territoires infectés par T. gambiense.

Un nombre impressionnant d'injections a été pratiqué: citons 2
titre d’exemple:

4.433.177 .en Angola de 1949 4 1957
3.637.868 au Congo Belge de 1945 4 1957
2.787.810 en AEF. de 1946 4 1957

834.996 au Cameroun de 1946 & 1957

On peut considérer que dans le cours de ces dernitres années, environ
1.500.000 sujets étaient protégés chaque année.

Mais la situation évolue et en 1956 ou en 1957, par exemple, on a'dd
dans I'ensemble pratiquer moins de lomidinisations qu’en 1953, car les
progrés obtenus permettent d’obtenir une meilleure délimitation des foyers.

Nous étudierons donc 2 la fois les résultats obtenus et 1’évolution des
campagnes entreprises.

A. LA CHUTE DES INDICES EPIDEMIOLOGIQUES
De nombreuses publications sont venues, depuis 1946, exposer les
résultats spectaculaires obtenus au cours des premidres campagnes frag-

mentaires effectuées. (Van Hoof et coll. 1944-46—47, Eeraerts 1947, Saleun
et Chassain 1946, Brun-Buisson et coll. 1947, etc...).

Rappelons par exemple le cas du foyer historique de Nola, dans la
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vallée de la haute Sangha 2 la limite de 'Oubangui et du Cameroun (Le
Gac 1951).

Des poussées épidémiques avaient dépeuplé le pays en 19o6-1911,
1919-1924. En 1933, 'ICN était encore de 25%. Les efforts de lutte
menés par la seule méthode de dépistage-traitement, (la population étant
trop décimée pour entreprendre une prophylaxie agronomique anti-
glossines) n’avaient pu abaisser I'indice parasitaire au-dessous de 16,5 en
1937. Cependant, un nouvel effort en 1945 permettait d’amener I'ICN 2
4,2, alors que dans la Terre M Bimou voisine, il était encore & 129%.

En 1946, commengait 4 cet endroit I'expérience de lomidinisation
menée par Choumara sous la direction du Médecin-Général Raynal et du
Médecin-Colonel Lotte. En 1947, 'IVC était tombé a 2,2 et 'ICN 2a
1,7%. Il était 4 o en 1954.

Un tel exemple, s'il est spectaculaire, n’est une exception que
par les indices étonnamment élevés qu’il présentait avant l'ére de la
chimioprophylaxie.

La fonte des indices est un phénoméne général qui peut étre observé
partout ol la méthode a été appliquée.

En AEF.

Les indices globaux ont décru réguliérement depuis 1946 (de o,72
a 0,03 pour 'ICN et de 0,81 4 0,02 pour I'IVC) quoique le nombre de
sujets visités ait cru progressivement avec la création de nombreux secteurs.

Tableau I. (A.E.F.)

Injections | Nouveaux

Année | Population de tryp. ICN | IVC
examinée | Lomidine | dépistés

1946 386.031 261 2.691 0,72 | 0,81

1947 743.723 4.429 4.560 0,62 | 0,69

1948 637.504 41.565 3.556 0,63 | 0,62

1949 670.220 8o.751 2.144 0,35 | 0,35

1950 854.293 90.208 3.621 0,39 | 0,40

1951 1.148.688 258.282 4.802 0,42 | 0,42
1952 1.197.818 405.738 3.080 0,27 | 0,27
1953 1.149.725 489.507 1.911 0,16 | 0,16
1954 1.810.388 470.683 1.566 o,10 | 0,11
1955 1.901.834 378.685 1.590 0,08 | o,07
1956 2.462.987 341.521 784 0,03 | 0,03
1957 2.337.633 226.180 705 0,03 | o,02

On peut constater que le dépistage s’est amplifié considérablement ;
le nombre de trypanosomés dépistés s’est accru & mesure que l’action
s’étendait en superficie, puis, sous I'influence de la prophylaxie appliquée :
traitement des malades et chimioprophylaxie, il a décru notablement alors
que les indices s’effondraient. Dans cette période de 1946 4 1957, 97.754
trypanosomés avaient été dépistés sur lesquels 44.070 ont pu étre déclarés
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guéris, 19.671 étaient décédés, 23.884 avaient disparu et 10.129 étaient
encore sous surveillance.

Mais les chiffres globaux ne donnent peut-étre pas une idée suffisam-
ment nette des résultats obtenus, en raison des différences qui existent
entre les diverses localités, selon la situation épidémiologique et selon
I'intensité de I’attaque menée par les services de prophylaxie.

Nous prendrons quelques exemples d’opérations couronnées de
succés qui sont indiqués dans le tableau II ci-dessous (Détail des campagnes
de lomidinisation dans certains districts d’A.E.F.).

Ce tableau est extrait du rapport annuel 1954 du SGHMP d’A.E.F.
(Dr. Richet).

TableauIl. Détail des campagnes de lomidinisation dans certains districts

d’A.E.F.
Début des injections Nombre | Arrét des campagnes
Région traitée de
District Zone Année . ICN |campagnes Année ICN
Brazzaville couloir Nord 1948/1 2,09 10 1954/1 o
' C.R. de M'Bé 1948/1 2,3 3 1950/1 o
Madingou Kayes . . 1947/1 2,5 7 1954/2 o
” Est . . 1949/1 0,74 5 1954/2 o
Mouyoundzi centre . 1952 0,02 2 1953/2 o
Divenie route du Gabon . 1948/1 6,5 6 1952/2 o
Kimongo zone Nord . 1947/2 4 8 1952/1 (]
Batangafo zone 1. . . 1950/1 1,06 4 1952/1 (]

Nous n’avons pris dans ces exemples que des zones ol les campagnes
purent étre arrétées, 'ICN étant tombé 4 o. Mais on doit saveir qu’il est
des régions ol les campagnes sont encore continuées, des indices résiduels
étant encore observés. C’est ainsi que dans la région de I'Ogooue Ivindo,
dans le district de Makokou, la lomidinisation, commencée en 1953/2 alors
que I'ICN était 7,36 put faire tomber I'indice 4 o,2 apres 3 campagnes,
mais qu'il subsiste des villages infectés qui doivent encore étre lomidinisés.
Et cette situation se rencontre dans la majorité des districts : le feu couve
sous la cendre,

A.O .F.

Partout ol la chimioprophylaxie fut appliquée, on observe une
réduction des indices:

En Guinée, dans une zone frontitre et dans le massif du Fouta
Djalon, ot la répartition de ’endémie est focale, on observait :

en 1944 ICN = 0,49% IVC = 0,48%
en 1957 ICN = 0,00% IVC = 0,071%
En Céte d’Ivoire, dans une région ol la répartition est riveraine :
1944 ICN = 1,90Y% IVC = 2,25%
1957 ICN = 0,194% IVC = o,xgggA,
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En Haute-Volta (répartition riveraine) :

ICN = 2,069,
ICN = 0,02%

1944
1957

Angola

IVC = 1,06%
IVC = 0,01%

Les chiffres globaux des résultats obtenus, dans les districts de Congo,
Cuanza Norte et Luanda, comparés avec les injections pratiquées, sont
présentés dans le tableau ci-dessous :
Tableau III. (Angola)

. Pourcentage de
Année Nombre IvC présence aux
d’injections séances

%o %o
1049 125.200 4,77 99,5
1950 365.038 1,02 99,2
1951 460.059 0,24 96
1952 581.428 0,12 93,8
1953 503.015 0,04 92,1
1954 634.340 0,03 100
1955 555.298 0,03 95
1956 556.439 0,04 92,7
1957 752.360 | o02 91,7

Cameroun

Au Cameroun, sur une population totale évaluée A 2.997.000 en
1948, 4 3.187.621 en 1957, le dépistage de la trypanosomiase a permis
d’observer, depuis le début des opérations de chimioprophylaxie en 1948
une diminution presque constante des nouveaux cas, quoique le chiffre
de population visitée, resté & peu prés égal jusqu’en 1956, ait doublé en 1957.

Tableau IV, (Cameroun)

. Nouveaux Nombre

Année Po&:il: ét;on trypanosomés | d'injections

dépistés préventives
1947 21.867
1948 332.200 4.340 15.028
1949 259.857 3.627 14.512
1950 279.483 3.045 38.525
1951 162.886 1.430 6.393
1952 382,276 744 189.056
1953 461.012 1.12§ 247.167
1954 320.284 552 235.676
1955 245.689 668 54.206
1956 450.328 367 92.118
1957 657.715 359 20.358

Le détail des opérations indique encore mieux les résultats obtenus,
quoique nous ne puissions indiquer le nombre d’opérations de chimio-
- prophylaxie effectuées dans chaque secteur.
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Tableau V. (Cameroun)

Régions Evolution des ICN (le chiffre du début des opérations est en caractires gras)
Subdivisions
1948 | 1949 | 1950 | 1951 1952 | 1953 1954 | 1955 1956 | 1957

Boumba-Ngoko

Yokadouma . 8,21 0,07 1,55 — o — ° — —_ o
Haut Nyong

Messana . . 2,74 0,12 —_ 0,045 o,I — — — — 0,02

Abong Mbang — 1,29 0,36 — 0,06 — — — — o
Bamileké

Bafang . . —_ 2,28 —_ 1,35 0,02 — 0,12 0,4 — 0,05
M'Bam .

Bafia . . . —_ 2,37 1,27 0,35 _ 0,13 —_— 0,13 —_ 0,04
Nyong et Sanaga :

Yaoundé . . 0,52 0,68 0,43 0,1 0,12 0,1 —_ — —_ 0,03

Saa . . . 0,39 _ —_ 0,3 0,12 — —_ — —_ o
Logone-Chari - ,

Sult, Koussery —_ —_ 2,1 0,53 0,16 — —_ — — 0,63

Sult. Logone Birni — — 1,6 2,56 0,45 — — — — 0,22

Sult. Goulfei . —_ — 0,3 0,6 0,86 — — — —_ 0,3
Mungo : .

Mbanga . — |. 1158 — 0,8 —_ 0,4 0,07 0,2 — 0,1
Bamoun . . |

Pays Tikar . — - — 0,37 0,12 — 0,37 0,2 — 04
N’EKam

Yabassi . - —_ 0,04 —_ 0,12 0,17 — —_ — 0,08
Kribi

Campo . . 0,25 - _ —_— —_ — 2 1,3 0,45 o
Vouri

Estuaire du fleuve — 0,12 —_ 0,2 0,18 0,1 0,24 0,17 0,24 o




Congo Belge

Partout au Congo Belge, on assiste également 2 la régression marquée
des indices.

Nous reproduissons ci-dessous un extrait du tableau d’évolution des
indices de contamination nouvelle. L’évolution des IVC est également
donnée dans le document — reproduit en annexe.

Tableau VI. (Congo Belge)

Evolution des ICN

Province
Secteur 1944 1955 1957
P. Léopoldville .
Mayumbe . . 0,09 0,0063 0,0062
Cataractes . . 0,64 0,054 0,034
MMKK . . 0,51 0,05 0,04
Luozi . . . 0,31 0,025 0,054
Inongo . . 0,07 0,001 0,008
Mushie . . 0,41 0,06 0,042
Foreami . . 0,22 0,03 0,03
P. Katanga . . 0,49 0,01 0,006
P. Orientale . .
Dungu. . . 0,07 0,03 0,01
Ango . . 0,15 0,005 0,005
Niangara . . 0,07 0,04 0,009
Aba . . . 0,05 0,009 0,01
P. Equateur . . 0,299 0,035 0,028
(en 1946)
Ruanda-Urundi . 0,62 0,007 0,002

Nigéria

Nous avons vu qu’en Nigéria la chimioprophylaxie avait été appliquée
chez les travailleurs des mines d’étain. 6.048 de ceux-ci regurent en 1956
de la pentamidine,

McLetchie, dans le rapport annuel 1948 du Service de la Maladie du
Sommeil, expose que les sujets travaillant dans les deux principales zones
minié¢res (Divisions de Wamba et Jemaa de la Province du Plateau) étaient
au nombre de 3.500 2 4.000 entre 1945 et 1948. En 1945, la pentamidine
ne fut utilisée que dans quelques camps seulement et il y eut 170 nouveaux
cas. Puis, I'application de la chimioprophylaxie s’accroissant, le nombre de
nouveaux cas diminua: 161 en 1946, 85 en 1947 et 14 en 1948.

Les injections semestriclles continuérent 2 étre pratiquées et I'on
~ n’observa plus un cas depuis dans les collectivités traitées,

En ce qui concerne la campagne de la Bénoué en 1956, 16.951 sujets
regurent les injections prophylactiques.

L’ICN, dans ces régions, était de 1,389, avant la campagne. En 1957,
I an aprés la 1%r¢ inoculation, il était tombé 2 0,219 et en 1958 il était
4 0,06%.
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B. VALEUR DE LA METHODE

La lecture de ces divers documents appelle quelques commentaires ;
tout d’abord on peut constater que si une amélioration trés nette est
obtenue localement dans chaque zone soumise 4 la chimioprophylaxie,
amélioration pouvant aller jusqu’a la suppression totale de I'endémie, il
reste dans chaque territoire une trypanosomiase résiduelle globale et les
indices, quoique spectaculairement réduits, demeurent encore entre
0,002 et 0,2%,. |

La premitre question qui vient 2 'esprit est la suivante : I'application
de la méthode de chimioprophylaxie semble avoir coincidé avec une
augmentation trés nette de I'effort de dépistage, qui s’accompagne de la
mise en traitement des trypanosomés découverts. Le dépistage-traitement
appliqué seul aurait-il obtenu les mémes résultats ? Il ne le semble pas.

D’une part, partout ol on a dd s’attaquer 4 un foyer bien défini
(cf. Nola ci-dessus), le seul contréle des malades n’a pu enrayer totalement
le développement de I'endémie entre les passages des équipes chargées de
ce contrdle.

En effet, une seule partie du réservoir de virus avait été supprimée.
Pendant cette période, les glossines restées infectées continuaient i dis-
tribuer leurs trypanosomes et rien ne venait enrayer l'infestation de ’homme
sain.

D’autre part, il n’est peut-étre pas exact que ’augmentation des
examens de population soit, dans tous les territoires, contemporaine de la
chimioprophylaxie. En A.O.F., avant P’application de cette méthode,
'indice de contamination nouvelle était encore de 2,7% en 1937, alors que
plus de 3 millions de personnes étaient sous contrdle annuel. En A.E.F,,
dans la zone du *‘ Couloir ”’, prospectée et traitée régulidrement, I'indice
restait entre 2,09 et 2,68% depuis 1936. A la premitre série de lomidine,
il tombait 2 0,8% pour la premiére fois depuis le début des controles.
McLetchie en 1948 notait que de 1931 4 1945, quoique plus de 500.000
personnes aient été examinées chaque année en Nigéria, le taux de mor-
bidité moyen par trypanosomiase qui s’était élevé i 20,5% en 1935 n’avait
pu étre abaissé au-dessous de 1,2%,. En 1946, les taux d’infection étaient
encore, selon les localités, entre 2 et 129,.

Dans son étude sur la trypanosomiase en Afrique Occidentale Britan-
nique, Davey (1948) souligne que la seule méthode de dépistage-traitement
ne peut parvenir i I'éradication de la maladie.

Au Congo Belge, il semble que les meilleurs résultats obtenus dans
une zone limitée n’aient pu parvenir 2 abaisser I'ICN qu’a 0,489, (Acres
1950) en utilisant la seule méthode de dépistage-traitement.

Cependant, on doit reconnaitre que le Togo, ol I'endémie a toujours
été faible, est parvenu i abaisser encore celle-ci jusqu’a un ICN de 0,042
sans le secours de la chimioprophylaxie (cf. annexe).

Une seconde maniére d’évaluer la valeur de la méthode consiste
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rechercher le nombre de sujets ayant re¢u la pentamidine et qui ont
cependant pu étre infectés. C'est 12 une question qui fut omise dans le
questionnaire diffusé, mais 4 en juger par les chiffres obtenus en A.E.F,,
le pourcentage de ces échecs semble minime.

Ainsi le tableau VII réunit tout ce qui peut étre porte au passif de la
méthode: réinfections et accidents, au cours des années 1955-1956

et 1957.
Tableau VII. (A.E.F.) .

Nouveaux trypanosomés

Nombre de personnes dépistés Accidents graves
Anné ayant regu de la -
e lomidine a titre Moins de 6 Plus de 6
prophylactique mois apris mois aprés Nombre Déces
lomidinisation | lomidinisation
1 fois : 154.683
1955 . 1 2 15 o
2fois: 112.001 :

1 fois: 130.907
1956 7 25 8o 2
2 fois: 105.307

1 fois: 160.286

1957 . 3 24 35 1
2 fois: 32.947

696.131 11 (3 130 3

Total

Ainsi donc, en 3 ans, moins de 0,0016%, des personnes ayant regu
I'injection préventive dans les 6 mois précédents ont été trouvées infectées
4 la prospection suivante. On doit donc reconnaitre que ce qui avait été
observé d’abord au laboratoire, puis sur de petites collectivités, se confirme
lorsqu’on étudie I’ensemble des opérations chimioprophylactiques réalisées
dans un grand territoire.

L’amélioration observée peut donc bien étre portée & I'actif de la
chimioprophylaxie.

C. INFLUENCE DE LA CHIMIOPROPHYLAXIE SUR LE CYCLE
EXTRINSEQUE DES TRYPANOSOMES

En outre, comme I'ont signalé divers auteurs (Jonchére 1951, Fairbairn,
1954), I'action des diamidines ne se borne pas 4 protéger I'individu ayant
recu l'injection. Par la réduction du réservoir de virus qu’elle entraine
dans la collectivité traitée, elle contribue 2 assainir la région et 4 diminuer
Pincidence de la trypanosomiase chez les sujets pouvant entrer en contact
avec les mémes glossines.

“Dans une région déterminée, écrit Jonchére, alors que le nombre
des nouveaux malades chez les sujets protégés est réduit de 16 fois
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(0,97/0,06), il est simultanément réduit de plus de moitié (2'—97) chez les

témoins non protégés, de telle sorte que la protection des 5/7 de la

.o (36:00° ) ( .97) ,. :
population (48 568 réduit de 6 fois o.16 les pourcentages d’infestation

de I’ensemble de cette population.”

Certains ont méme pensé que la pentamidine absorbée par des
glossines, lors de la piqiire de sujets soumis 4 la chimioprophylaxie, pouvait
exercer une action dysgonique sur les trypanosomes qu’elles hébergeaient
3 ce moment. L’hypothése est séduisante, mais on sait que Roubaud
(1952) a prouvé que cette action dysgonique n’existait pas pour I'antrycide
et nous n’avons pu trouver, dans la littérature, la trace d’expétiences de ce
genre menées avec les diamidines.

Aucun document trés précis ne nous permet de nous faire une idée
d’ensemble sur la réduction du taux d’infestation des glossines depuis
I'application de la chimioprophylaxie. Cette réduction doit logiquement
étre sensible. Au Cameroun, I'examen systématique des Gl palpalis
palpalis capturées aux environs de Yaoundé n’a montré que o,11% d’in-
fections salivaires pour 6,279 d’infections intestinales, dans cette région
ol certains villages sont soumis 2 la chimioprophylaxie. Da Cruz Ferreira
et ses collaborateurs ont observé en Guinée Portugaise une réduction de
'infestation des glossines dans une zone pentamidinisée. ‘

Cependant, pour parvenir & supprimer l'infection des glossines, il
serait nécessaire de supprimer totalement le réservoir de virus humain.
Or, nous avons déja insisté sur les dangers des migrations humaines, Il
suffit qu’un trypanosomé vienne s’installer dans un secteur assaini pour
qu’'un nouveau foyer se constitue: rappelons qu’en 1954, un pécher try-
panosomé venu s'’installer dans une localité du district de Bozoum fut
al'origine d’un foyer de 49 cas, alors que le district était indemne auparavant.

Si nous ne craignons pas de nous répéter sur ce point, c’est qu’il
nous améne i poser une grave question: Peut-on contréler la try-
panosomiase sans contrdler son vecteur?

Il est bien probable, 4 la lumidre des faits connus, qu'on ne peut pas
éradiquer totalement et définitivement la trypanosomiase sans supprimer
la glossine. Dans les localités isolées en contact avec une population
glossinienne également limitée dans I'espace, on peut probablement rompre
le cycle, mais plus le contact est impersonnel, moins on a de chances
d’éradiquer la maladie par cette méthode.

Cependant les résultats obtenus par les seules méthodes s’adressant
au maillon humain de la chaine épidémiologique sont assez encourageants
pour que l'on persiste dans cette voie: une attaque des glossines sur toute
leur aire de répartition demanderait des moyens matériels et financiers
hors de proportion avec les possibilités existantes. Encore ne serait-on
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pas sir de pouvoir en venir 2 bout, surtout dans les secteurs forestiers.
I1 suffit de considérer les moyens mis en ceuvre, en 1947, par Du Toit au
Zoulouland (et GI. pallidipes est probablement plus vulnérable, du fait
de son écologie, que ne peut I'étre GI. palpalis). De plus, il serait nécessaire
de mener I’action avec ensemble sur toute I'immense zone contaminde,
sinon les populations de glossines, capables elles aussi de migrations, se
reconstitueraient.

Certes, on peut objecter que les moyens mis en ceuvre pour la chimio-
prophylaxie ne sont pas négligeables. Nous n’avons pas étudié I'aspect
financier de la question, mais il est certain que 'immense armature sanitaire
mise en ceuvre pour lutter contre la Maladie du Sommeil est terriblement
coliteuse. Cependant,-elle présente I'avantage de ne pas étre univalente.
D’autres grandes endémies redoutables en Afrique bénéficient de son
activité et elle ne tomberait pas en désuétude du jour oli la trypanosomiase
aurait été rayée des préoccupations médicales.

Par ailleurs, selon les conditions épidémiologiques et écologiqueslocales,
la seule attaque de la maladie chez I'homme parvient parfois i établir une
situation rendant la zone impropre 4 la multiplication des glossines. Nous
étudierons cet aspect en considérant I'influence de la prophylaxie sur les
conditions démographiques.

D. INFLUENCE DE LA CHIMIOPROPHYLAXIE SUR LA DEMOGRAFPHIE
LOCALE

On connait l'influence de la trypanosomiase sur la démographie.

Davey (1948) a rapporté que la maladie du sommeil causait une sérieuse

- dépopulation — soit par les exodes qu’elle provoquait, exodes dirigés des
vallées vers les crétes ol les conditions d’agriculture étaient moins favorables
— soit par son incidence méme: ‘Il a été estimé qu'une incidence de
50% extermine la population, 139, dépeuple rapidement, 6% permet une
démographie stationnaire et 3% permet une légére ascension de la courbe.”
(Analyse par Corson in Trop. Dis. Bull. 1949. 46: 221.)

La réduction des indices obtenus grice 4 la méthode aurait dii avoir
pour résultat une augmentation de la démographie.

Et cette observation devrait étre 4 double sens: en effet, on ne peut
juger avec précision de la situation que dans les zones ol la population
est bien fixée, solidement structurée socialement et ce sont justement les
zones ol les opérations de prophylaxie peuvent &tre menées avec le plus
de rigueur. En réalité, I’action sanitaire forme un tout et il n’est pas possible
de séparer, dans I'amélioration démographique, ce qui revient 4 la lutte
contre la trypanosomiase et ce qui revient A la lutte contre les autres
causes de dénatalité,

Citons cependant les chiffres fournis par ’Angola: les indices d’évolu-
tion démographique, dans la zone chimioprophylactisée, sont passés de
0,77% en 1949 4 1,56% en 1953 et 2,03% en 1956.
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Par contre, si I'on a peu de renseignements sur l'influence de la pro-
phylaxie anti-sommeilleuse sur la démographie, on doit souligner I'influence
de cette derniére sur la situation épidémiologique.

Le plateau Koukouya, qui fait partie des plateaux Batékés au Nord
de Brazzaville, groupe actuellement sur 450 km.2 environ 12.000 habitants,
soit environ 27 habitants au km.? (Bastiani 1957). Cette entité rurale bien
délimitée, A caractére ethnique et économique remarquable, était trés
atteinte de trypanosomiase jusqu'en 1949. A cette époque, 'ICN était
de 7,35%. Huit lomidinisations parvinrent 3 supprimer ’endémie et
cette situation se maintient depuis 1954, car I'activité agronomique régnant
dans ce secteur entretient les débrousaillements nécessaires et contribue
4 éloigner les glossines.

Mais était-il nécessaire d’apporter encore cette preuve ? Il semble que
’accord soit fait sur cette idée: la trypanosomiase ne sera éradiquée que
le jour ol une population nombreuse et active occupera tout le terrain et
rendra, par ses défrichages, les conditions de vie intenables aux glossines !
La pression démographique est un élément positif de la lutte anti sommeil-
leuse. Encore faut-il commencer par effacer la maladie humaine, pour
permettre aux populations d’étre actives et stables. Et la chimioprophylaxie
par les diamidines a permis de rompre ce cercle vicieux.

E. INFLUENCE PSYCHOLOGIQUE DES CAMPAGNES
CHIMIOPROPHYLACTIQUES

Cette influence est réciproque: la psychologie des populations influe
également sur le déroulement et le succes ou I'insuccés des campagnes
entreprises. . ’

La maladie du sommeil était une affection terrifiante et bien connue.
Une méthode destinée & protéger ’homme ne pouvait que susciter I'intérét,
surtout si le méme médicament avait une action curative nette: “ La
rapidité avec laquelle plusieurs cas avancés et presque moribonds se sont
rétablis a évidemment fait une forte impression sur la population locale *
(Lourie 1940 cité in Muraz 1954).

Mais la chimioprophylaxie 2 elle seule suffisait 3 obtenir I’'adhésion
de la population: * Cette méthode jouit maintenant dans la région d’une
trés grande popularité, les indigénes eux-mémes sollicitent son application "’
(Jonchére 1951).

Il en est encore ainsi en Angola: “‘ Les injections de la Santé ’, écrit
le Dr. Cardoso de Albuquerque, ont toujours été bien regues partout, et
quand on fait cesser la pentamidinisation, il arrive parfois que les populations
manifestent du mécontentement .

11 suffit d’ailleurs de lire les pourcentages de présences pour s’assurer
de la popularité de ces campagnes (cf. ci-dessus).

— Mais les quelques accidents observés, pour rares qu’ils soient, et
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2) Dans le district de Cocobeach, I'opération est arrétée aprés 1
lomidinisation au 22me semestre 1952 (ICN = o,31).
. Une courbe voisine de la précédente est observée :
1953/1 ICN = o,10 1953/2 = 0,08 1954/1 = 0,05 et en 1954/2
I'ICN remonte 2 0,25. ’
3) District de Kango — arrét aprés 4 lomidinisations.
: 1952/2 ICN = o,11
1953/1 = 0,07 1953/2 = 0,12
1954/1 ICN = 0,24 1954/2 ICN = 0,24
4) District de Batangafo —en 1952/1 'ICN était amené 2 o
aprés 4 lomidinisations — arrét des opérations et la situation se
maintient en 1953 et 1952, et brusquement en 1955/1 'ICN passe
1 o,5.
5) District de Bouca, la situation est identique 4 la précédente;
en 1955/1 'ICN monte 4 0,63.

Ainsi donc, une situation améliorée peut se maintenir pendant 1 an
1/2 et I'amélioration s’accuser encore éventuellement. Mais la prospection
doit étre constamment tenue 2 jour afin de pouvoir intervenir dés la reprise
de ’endémie.

LA CHIMIOPROPHYLAXIE ET LA MEDECINE INDIVIDUELLE

Tout ce que nous venons d’exposer démontre que la méthode chimio-
prophylactique fait diminuer I'’endémie. C’est 14 le point de vue de
I’hygiéniste et il est incontestable que ’action de masse se révele favorable.
Mais nous devons également rechercher I’action individuelle de la méthode
et poser les questions suivantes :

A. L’action préventive est-elle suffisamment stire pour présenter une
valeur de prophylaxie individuelle ?

Et quel est le devenir des sujets lomidinisés ?

B. Quelle est I'action des diamidines sur I’organisme ?

C. Enfin une résistance 2 la pentamidine peut-elle se créer ?

A. L’action préventive est-elle siire?

Nous avons déja dit que le pourcentage de sujets trouvés infectés
moins de 6 mois aprés I'injection de lomidine était extrémement faible:
0,0016%. Cela pourrait signifier que I'on a 99,9984 chances sur 100
d’étre protégé contre une infection dans les 6 mois  venir par une injection
de lomidine.

En réalité, tous les sujets ayant regu I'injection n’ont pas été piqués par
une glossine infestante. D’autre part, beaucoup de sujets ainsi infectés
malgré P'injection préventive sont & la phase de polarisation cérébrale,
voire méme d’encéphalite démyélinisante.

Deux explications en sont données :
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Certains pensent que la lomidine pourrait favoriser le neurotropisme
du trypanosome, et déclencher chez lui une réaction de défense le rendant
plus résistant aux autres thérapeutiques. Ce point de vue a été exposé
devant le C.S.I.R.T. en 1954 par le Médecin-Général Richet.

D’autres y voient surtout un échec du dépistage. L’infection con-
tractée antérieurement 2 linjection préventive n’aurait pas été décelée,
'inoculation unique de lomidine n’aurait pas pu stériliser tous les parasites,
I'infection aurait continué 2 évoluer et n’aurait été dépistée qu’a un stade
avancé.

Il n’est pas encore possible de conclure mais il semble que plusieurs cas
peuvent se présenter.

D’une part, la chimioprophylaxie elle-méme peut étre en défaut et la
fausse sécurité apportée servir de masque au début de la maladie. Le
Docteur Saugrain nous a rapporté le cas d’une fillette examinée 4 Madagas-
car pour état fébrile et adénopathie et envoyée au laboratoire pour hémo-
gramme, ponction ganglionnaire et recherche de cellules leucosiques.
Ce n’est qu'apres la découverte fortuite de trypanosomes dans le suc
ganglionnaire que les parents expliquérent qu’ils arrivaient d’Afrique
mais ne pensaient pas 4 la trypanosomiase * parce que ’enfant avait regu
quelques mois auparavant une injection de lomidine ”.

D’autre part, il est également possible que le dépistage initial ait été
en défaut. Le malade n’est alors reconnu qu’a la prospection suivante,
lorsque la maladie a eu le temps d’évoluer, et le temps d’évolution de la
trypanosomiase est trop sujet & variations d’un individu 4 ’autre pour qu’on
en puisse tirer des conclusions concernant-I’action du médicament sur les
affinités du parasite.

En 1952, dans le secteur IX d’A.E.F., 17 nouveaux trypanosomés
furent trouvés chez les sujets lomidinisés 6 mois auparavant: 10 étaient
en premiére période et furent considérés comme des échecs de la prévention
— 7 étaient en ‘‘ 28me période "’ et furent considérés comme des échecs de
dépistage. Mais le nombre méme de ces échecs, comparé a leur rareté
habituelle, fait demander si une mauvaise qualité du produit injecté ne
pouvait pas étre incriminée.

L’hypothése d’un dépistage en défaut peut cependant &tre maintenue,
car on connait les phases de latence, si troublantes, qui marquent I'évolution
de la maladie du sommeil.

Beaucoup plus graves, dans les conclusions qu'ils appellent, sont les
cas “ d’infection cryptique "’ qui ont été signalés.

McLetchie, en 1948, signale deux cas présentant des ‘anomalies du
LCR et considérés comme des trypanosomiases dans lesquelles on ne
pouvait mettre en évidence de trypanosomes.

En 1951, Jonchere signale ’apparition, *‘ chez quelques sujets protégés,
de symptdmes absolument superposables 4 ceux que l'on rencontre chez
les trypanosomés en deuxitme période, mais sans qu'il soit possible de
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mettre I’agent causal en évidence... Pourtant il s’agit bien de trypano-
somés, car ces ‘suspects cliniques’ sont rapidement améliorés par les
traitements habituels de la deuxiéme période *.

En 1954, Richet signale que *le nombre des suspects cliniques est
plus important qu’auparavant ”, et actuellement, on rencontre toujours
des cas aussi troublants.

Malheureusement, nous n’avons pas pu retrouver I’exacte proportion
de *“ suspects cliniques ”’ avant et aprés le début des opérations de chimio-
prophylaxie.

Expérimentalement, il ne nous a pas été possible de mettre en évidence
la persistance des trypanosomes, chez des cobayes infectés, traités avec
une dose unique minima curative de lomidine.

B. Quelle est I’action des diamidines sur I’'organisme ?

Par cette question nous n’entendons pas rechercher toutes les actions
physiologiques de ces produits. Nous en avons déja parlé 4 propos des
accidents. Mais nous voudrions connaitre ce qui, dans ces actions, peut
préter A confusion avec les perturbations apportées par une infection
trypanosomienne — en particulier dans les protéines de 1’organisme.

L’étude des dossiers de 86 sujets traités par la lomidine & I'Institut
Pasteur de Brazzaville nous a montré une fois (fiche n® 4852) une élévation
transitoire de 1’albuminorachie, qui, 4 la fin d’une série de 8 injections de
lomidine, monta de 0,22 2 0,60, pour redescendre 3 mois aprés 2 0,35 sans
thérapeutique ; puis, aux visites trimestrielles suivantes, le taux d’albumine
dans le liquide céphalorachidien remontait 2 0,40, retombait a o,24, et ce
ne fut qu’un an aprés qu’il revenait 2 0,22, toujours sans autre série théra-
peutique, et s’y maintenait, alors que 'infection parasitaire semblait jugulée.

En méme temps que I'albuminorachie, le nombre de lymphocytes
g’était élevé & 7 par mm.3, puis était redescendu aprés 3 mois a 3, puis 2.

Quelles conclusions faut-il en tirer? L’injection unique de lomidine
est-elle capable de perturber aussi le taux des protéines du LCR? Fragilise-
t-elle les défenses méningées ?

Nous n’avons malheureusement pas encore pu développer nos
recherches sur ce point, mais nous nous proposons de poursuivre cette
étude, tant cn ce qui concerne le LCR que les protéines sanguines.

C. La derniére question a poser est de la plus haute importance :

Une résistance 4 la pentamidine peut-elle se créer ?

La question a été souvent examinée. Launoy (1947), par I’administra-
tion de doses trop faibles pour prévenir ou guérir I'infection, n’est pas
parvenu i obtenir une souche de trypanosomes chimiorésistante & I’action
ultérieure des diamidines, alors qu'il est possible de réaliser cette résistance
avec les autres produits trypanocides.

Cependant, Henrard et Peel (1950) ont observé des signes de résistance
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a la pentamidine sur des souches provenant de malades traités et on con-
nait des cas cliniques ol la pentamidine fut inopérante. Une trés grave
crainte se fit jour 4 Nola, en 1948, en présence de deux rechutes lymphatico-
sanguines chez d’anciens malades qui, par erreur, avaient regu, un an
avant, l'injection prophylactique de lomidine. Des cures ultérieures de
lomidine ne stoppérent pas I’évolution. (Raynal 1949.) Mais ce n’était
que des cas d’espéce, puisque la chimioprophylaxie dans le secteur con-
tinua A remporter des succés marqués, et c’est pourquoi nous n’abordons
ce probléme que sur le plan individuel.

On comprend néanmoins I’angoisse que peut faire naitre une telle
hypothése: nous ne disposons pas encore de produits i la fois trés actifs
et suffisamment atoxiques pour remplacer les diamidines, en chimiopro-
phylaxie, le jour o celles-ci seraient mises en échec par une adaptation
biologique d’un parasite dont on connait la remarquable plasticité,

CONCLUSIONS

Si le principe de la chimioprophylaxie a été posé il y a 30 ans, ce n'est
que depuis un peu plus de 20 ans qu’on posséde le moyen de la réaliser
dans la maladie du sommeil et 12 ans qu’on la pratique couramment en Afri-
que. Les conditions épidémiologiques de la trypanosomiase & 7. gambiense
sont telles que les autres moyens de lutte, répondant aux hypothéses de
Koch ou de Ross s’étaient révélés le plus souvent insuffisants ou pratique-
ment irréalisables: le ‘‘ dépistage-traitement” ne parvenait qu’en des
territoires limités A tarir le réservoir de virus, et la lutte anti-glossines
demandait un effort trop gigantesque pour étre entreprise sur toute la
zone de répartition de ces insectes vecteurs.

La méthode de chimioprophylaxie par les diamidines aromatiques a
permis d’obtenir des succés spectaculaires :

— par I’éradication de certains foyers privilégiés,
— par la diminution des indices d’infestation,
— par le rétrécissement de la zone infestée.

Cependant, il serait imprudent de méconnaitre la persistance d’indices
liminaires qui prouvent bien que la maladie du sommeil n’est pas encore
rayée de la nosologie médicale.

Certes, 'application de cette méthode n’a pas regu partout la méme
extension. Cela tient 4 des différences dans les conditions épidémiologiques
et socio-économiques, et 4 leurs incidences administratives et financiéres.

Mais méme 13 ol elle fut appliquée avec la plus grande envergure, il
subsiste des foyers résiduels. La transmission continue i étre assurée et
la moindre négllgence dans la surveillance pourrait entrainer de ficheux
révells. Plus que jamais discipline, coordination et centralisation sont
nécessaires.

| C’est justement alors que l’endémie, si elle n’est pas éteinte, est
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considérablement atténuée, que la prophylaxie rencontre les premiers
symptomes du plus grave des écueils : I'atténuation de I'adhésion populaire.
Rien n’est plus indispensable 2 la-réalisation d’une technique, qui mobilise
les masses, que la coopération de ces masses mémes et il faut souhaiter que
des facteurs psychologiques ne viennent pas abattre ce mur dressé contre
I'un des plus redoutables agents de dénatalité et de mort de I’Afrique
Occidentale et Centrale.

La chimioprophylaxie présente une certaine sécurité puisqu’un arrét
momentané n’en fait pas perdre aussitét le bénéfice. C'est pourquoi
P’action doit étre de plus en plus sélective pour gagner en efficience.

Enfin, 4 c6té du probléme de masse, la médecine individuelle se fait
de plus en plus jour.

Le devenir des sujets pentamidinisés est un probléme qui vient
s’ajouter 4 tous ceux que pose cette maladie au déroulement encore
mystérieux, capable de latences et de guérisons spontanées, ou au contraire
d’évolutions accélérées, maladie parasitaire dans laquelle le parasite peut
disparaitre sans que I’évolution en soit arrétée, maladie irréversible dans
sa phase terminale sans qu'on sache ol commence son irréversibilité.

Dans I'histoire de la trypanosomiase humaine, déja longue de 155
années, la chimioprophylaxie marque un palier prometteur, mais il est
possible qu’il reste devant nous autant de degrés & gravir qu'il en a déja
été dépassés, pour atteindre notre but final: I’éradication de la maladie
du sommeil.
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QUESTIONNAIRE

concernant la chimioprophylaxie de la Trypanosomiase
a T. gamblense
1. Géographie des zones surveillées du point de vue de la Try-
panosomiase & T. gambiense
2. Technique de la chimioprophylaxie

a) Principe de base. Appliquez-vous la chimioprophylaxie 4 des
secteurs administratifs entiers ou faites-vous une chimioprophylaxie
sélective uniquement chez les habitants de villages menacés ?

b) Dans la deuxiéme éventualité, comment classez-vous les villages
menacés ?

—sur des bases parasitologiques (recherche du trypanosome

dans le sang, les ganglions, le L.C.R.)

—ou sur des bases épidémiologiques (écologie des glossines,
lieux de * close personal contact ”, etc...) ?

¢) Aspect administratif des rassemblements de population pour dépis-
tage et injections prophylactiques. Pourcentage de présence des populations
dans les divers villages. Comment les équipes sont-elles distribuées ?

d) Produits utilisés couramment pour la chimioprophylaxie, posologie,
mode et rythme d’application — utilisez-vous I’association Pentamidine-
Moranyl pour prolonger I'action prophylactique ?

e) Accidents —incidents (pourcentage).  Prévention de ces in-
convénients. : :

J) Statistique numérique des injections pratiquées. Le dépistage
peut-il &tre toujours maintenu 2 jour ?

3. Résultats obtenus

a) Evolution des taux des indices de virus en circulation et de con-
tamination nouvelle dans les zones considérées, (indices en 1944 —en
1955 — €n 1957).

b) Evolution de la tactique de chimioprophylaxie en fonction des
améliorations observées (cf. 2-a).

¢) Influence de la chimioprophylaxie sur le cycle épidémiologique
extrinséque (captures de glossines et pourcentages d’infestation avant —
et depuis la Pentamidine).

d) Influence psychologique sur les populations. Les injections pro-
phylactiques sont-elles bien acceptées ?

¢) Influence démographique des résultats obtenus.

4. Essais divers

Avez-vous essayé la chimioprophylaxie avec d’autres produits
modernes — avec quels résultats ?

5. Bibliographie des publications portant sur ce sujet dans les territoires
sous votre controle.
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REPONSE DU
SERVICE DES GRANDES ENDEMIES DE L’A.O.F.

Méd. Col, NODENOT

La Chimioprophylaxie est appliquée de fagon systématique dans
certaines régions trés limitées, cantons ou méme villages.

En Céte d’Ivoire, le long du Cavally qui fait la frontiére avec le
Libéria, et le'long du Lobo, afluent du Sassandra, prés du Ghana, 96.732
personnes ont regu la lomidine préventive 4 la dose de o,004 mg./kg.,
dont 1.742 deux fois. Iln’a pu étre procédé partout 4 la deuxieme injection,
car le temps nous a manqué par le fait d’'une gréve des infirmiers qui a
duré plus de 4 mois.

Les I.C.N. et I.V.C. moyens de ces divers cantons traités ont été:

—en 1944 de 1,90 et 2,25

—en 1955 de 0,16 et 0,13

—en 1957 de 0,194 et 0,193.

En Guinée, la lomidinisation préventive a été faite dans 8 villages
le long de la frontidre du Libéria et dans le massif du Fouta Djalon ol
I'endémie a été particuliérement active. 16.442 personnes ont été ainsi
protégées. '

Les I.C.N. et I.V.C. moyens ont été:

—en 1944 de 0,49 et 0,48

—en 1955 de 0,12 et 0,12

— en 1957 de 0,09 et 0,071.

En Haute-Volta, 18.216 personnes ont été lomidinisées, dont 886
deux fois, le long de 1a Léraba, dans le canton de Toumana.

Les I.C.N. et I.V.C. sont passés de:

— 1944 de 2,06 et 1,06 2

— 1955 de 0,09 et 0,09 et

— 1957 de 0,02 et o,01.

En plus, au Sénégal, le Personnel de la C.G.O.T. (Cie Générale des
Oléagineux Tropicaux) prés de Sédhiou, Haute-Casamance, a été lomidi-
nisé sur la demande de ses dirigeants. L’évolution des indices n’est pas
encore connue chez les 1.409 personnes ainsi protégées.

Au Soudan, dans la région de Ségou et de Bamako, le long du Niger,
36.125 personnes ont été lomidinisées.

Cette prophylaxie chimique est faite par les équipes de prospection.
Toute séance de lomidinisation préventive est précédée d’un examen
systématique du sang en goutte épaisse colorée. L’administration du
médicament préventif est décidée soit au moment de la prospection, quand
I'I.C.N. atteint ou dépasse 1 p. 100 dans le village ou le canton rassemblé,
soit 4 I'avance dans les endroits particulérement exposés des frontidres
ou cours d’eau oli abondent les glossines et oit passent des émigrants
nombreux.
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Le plan des prospections et des lomidinisations est fait chaque année
en accord avec 'administration et, quelques semaines & I’avance, les chefs
de cantons et de villages sont prévenus de la date exacte 4 laquelle passera
Iéquipe et des lieux de rassemblement. Ceux-ci sont choisis dans des
villages assez importants pour que les infirmiers puissent y acheter leur
nourriture et se loger si nécessaire, et suffisamment rapprochés pour que
les habitants de la région environnante n’aient jamais 4 faire plus de 10 km.
Malgré toutes ces mesures, le pourcentage de la population aux prospections
est trés variable. Encore satisfaisant, puisqu’il reste aux environs de 75%,
dans les villages de la brousse en Haute-Volta, Soudan, Céte d’Ivoire
et Nord Dahomey, il diminue beaucoup partout ailleurs, pour devenir
ridicule dans les villes ou agglomérations importantes. Lorsqu'une popula-
tion ne se présente pas au médecin ou i I'équipe dans une proportion au
moins égale 4 75%, on ne peut avoir aucun renseignement épidémiologique
stir, d’autant plus que ce sont les malades qui, en régle générale, restent
chez eux. . La proportion de plus en plus importante de trypanosomés
trouvée en période nerveuse s’explique davantage par cet absentéisme
que par une ‘‘ décapitation ™’ de la maladie du sommeil due 2 Pinjection
stérilisante, mais non curatrice, d'une dose unique de diamidine. Ce refus
de plus en plus fréquent de venir aux prospections se voit surtout dans les
zones ol I'administration est impuissante ou peu active. Il est temps de -
trouver des moyens de faciliter le travail de nos équipes, car I'LLV.C.
moyen de ’A.O.F. est passé de 0,07 en 1956 4 0,09 en 1957. Clest la
premiére fois, depuis 1939, qu’il remonte.

L'indice de contamination des glossines a été fait, en 1953, 3 Bamako
ol une seule palpalis a été trouvée infectée sur 53 échantillons. Dans la
brousse, il n’'a pas été procédé i cette opération i cause de la variété des
trypanosomes du type brucei qui peuvent les contaminer, ce qui fait qu'on
n’est jamais siir d’avoir affaire 4 du gambiense par simple examen micro-
scopique 4 ’état frais.

En régle générale, la chimioprophylaxie est bien acceptée dans les
régions ol nous la faisons, 4 condition que Il'injection protectrice ne se
renouvelle pas. Un exemple typique est fourni par le canton de Dima dans
la subdivision de Nouna au Secteur Spécial n® 6 en Haute-Volta. Au mois
de septembre 1956, les habitants du village de Sogdiankoli et du wllage de
Samé venaient 4 la prospection au nombre de 261 sur 322 recensés, soit
819, de présence; on dépistait 13 malades, dont 2 en période nerveuse,
soit 49 d’I.C.N. & P'examen du suc ganglionnaire et de la goutte épaisse
colorée systématique. Lomidinisation préventive a été faite 4 la dose
habituelle de o,004 g./kg. En mars 1957, quand on revient pour la
deuxi¢me injection, on ne voit plus que 164 villageois, soit 51%. Mais il y
avait un assez grand nombre de gens qui ne s’étaient pas présentés i la
premiére séance, et on trouve encore dans les mémes conditions 8 nouveaux
trypanosomés, dont 2 en deuxitme période. Tous les gens présents et
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indemnes ont été lomidinisés. Un troisiéme séance de lomidinisation
préventive fut faite en décembre et on ne voit plus que 10 individus parmi
lesquels on trouve encore 1 N.T. en 1¢re période. Les 9 autres furent
lomidinisés. Les gens commencent bien 4 venir quand ils sentent le danger
proche, mais ne se dérangent plus quand ils pensent n’avoir plus rien
craindre dans I'immédiat.

Pour la chimioprophylaxie, nous nous en tenons 4 la Lomidine.
Des essais de protection par l'association moranyl-diamidine ne nous ont
pas donné de résultats supérieurs. En 1954, la population des villages de
Laro, Dima, Nahouya et Karoba, en Haute-Volta, a été choisie pour un
essai comparatif de protection par la lomidine seule et 'association moranyl-
lomidine.

Les tableaux suivants donnent les résultats :

Tableau 1.
Février 1953
Population
Villages AT. | NT.| LCN. | LV.C, | I.C.T.
recensée | visitée
Laro 355 301 | 13 14 3.3 3,5 6.9 .
Dima 64 54 o 3 5:5 5,5 5:5
Nahouya 220 272 3 6 2,2 2,2 3,6
Karoba 344 327 o 5 L5 1,5 1,5
Lomidinisation en mars 19'53 : 780 sujets protégés
Contrdle en janvier 1954
Tableau 2.
Population visitée dans ces 4 villages . AT.4+ AT.O. NT. +
773 o 34 2

Du 26 au 31 décembre 1954, les opérations de protection ont été
refaites avec: lomidine: o,004 g./kg. pour les 2 villages de Nahouya
et Karoba.

Moranyl 0,02 g./kg. plafond 1 gr. 4 lomidine 0,004 g./kg, dans les
villages de Laro et Dima, dans les conditions suivantes :

Tableau 3.
Prophylaxie . Population Exemptée
par: Villages A.T. | N.\T. | Protégée causes
Recensée Visitée diverses

Lomidine seule [ Nahouya 220 213 9 o 210 11
Karoba 344 212 5 1 207
564 425 417

Lomidine 4 Laro 355 377 ) 17 o 6 21
Moranyl Dima 64 49 | 6 1 328
419 426 404
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Tableau 4.

Population N.T. +
Prophylaxie Villages VIi.)sg:ée VAisit.éle Protégée Prot. N
ar; 3 vri revus on
? Recensée | 1954 | 1055 | Dée. | Avri Prot. | prot.
1954 1955
Lomidine seute Nahouya 220 213 209 202 3 103 0 1(a)
Karoba 344 212 214 207 4 204 0 [}
564 425 423 409 7 897 0 1
Morany! + Laro a5 | 8w 414 356 | 23 830 0 1(b)
Lomidine Dima 64 49 59 48 4 42 0 0
410 426 473 404 27 381 1] 1
a}—18r¢ période
b;—‘z'mp;fériode
Tableau s.
Population visitée Protégée N.T. +
Prophylaxie Protégée
par: Villages Dée. Avril | Juillet | Déc. Avril Revus | Prot.| Non
Recensée; 1954 1955 1955 1054 1935 prot.
Lomidine Nahouya 220 213 209 213 202 3 106 0 0
seule Karoba 844 212 214 214 207 4 204 0 0
564 425 423 427 409 7 400 0 0
Moranyl 4 Laro 853 877 414 402 350 23 860 0 0
Lomidine Dima 64 49 69 55 48 4 46 (i} o
419 420 473 457 404 27 406 0 0
Tableau 6.
Population NT
Prophylaxie Visitéeet
par: Villages | Recensée | Visitée | Protégée protégée |Protégée Non
Aofit protégée
1055
Lomidine Nahouya 220 200 205 196 1] 0
seule Karoba 344 214 211 203 0 0
564 420 410 309 0 0
Moranyl + Laro 855 402 870 363 0 0
Lomidine Dima 64 55 52 47 0 0
419 457 431 410 0 0
Tableau 7.
Population N.T.
Prophylaxie Protégée
par: Villages Recensée | Visitde | Protégée { et visitée Protéged Non
Sept. 4 protégée
1955
Lomidine Nahouya 220 102 205 100 0 0
seule Karoba 344 174 211 163 0 0
564 866 410 853 o (4]
Moranyl - Laro 55 8 870 867 0 0
Lomidine Dima 64 40 52 84 0 0
419 417 431 401 0 0
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Tableau 8.

Population . N.T.
Prophylaxie Protégée
par: Villages Précédem- Recensée et visitée Non
ment 1055 Visitée | Protégée Protégée protégée
Lomidine seule Nahouya 220 330 190 205 170 0 0
Karoba 310 470 220 211 178 0 0
660 806 422 410 857 0 ]
Morany! + Laro 355 499 460 870 856 0 0
Lomidine Dima 64 65 67 52 88 0 0
419 6564 523 431 894 ] ]
REPONSE DES
SERVICES DE LUTTE CONTRE LA MALADIE DU SOMMEIL DE
L’ANGOLA

Dr. Carposa de ALBUQUERQUE

1° Géographie des zones surveillées du point de vue de la Trypano-
somiase & T. gambiense.

La zone contrdlée par les Services de Prophylaxie et Combat de la
Maladie du Sommeil en Angola englobe les aires des Districts Adminis-
tratifs du Congo, Cuanza Norte et Luanda, entre la frontiére Nord et le
paralléle 10° Sud environ.

Dans les Districts de Cabinda, Malange et Cuanza Sul des prospections
périodiques ont été faites par les équipes mobiles. La chimioprophylaxie,
dans ces régions, a eu lieu seulement quand il y avait des cas autochtones de
maladie, Dans cette vaste région, il y a & considérer deux zones distinctes :

a) Une zone littorale, qui s’étend depuis la cote jusqu'a quelque 150
kilométres & 'intérieur du pays, avec des altitudes ne dépassant pas 350-400
métres, de faible pluviosité, inférieure 3 700 millimétres par an, et une
végétation caractéristique de steppes de graminées, entrecoupées de
galeries forestiéres le long des fleuves de la région.

b) Une zone de plateau, avec des altitudes variant de 400 4 1.200
métres, de pluviosité supérieure 4 1.000 millimétres par an, et une végéta-
tion de savanes sur les hauteurs du type * Durierbosa ”, et de foréts le long
des rivieres et dans les vallées du type * Laurisilva ”’.

Toute la région est traversée par de nombreux cours d’eau, faisant
partie des bassins hydrographiques des fleuves Zaire, M’Bridge, Loge,
Dande et Cuanza, leurs affluents et sous-affluents.

Les températures moyennes annuelles oscillent entre 20° minimum et
24° maximum.

2° Technique de la Chimioprophylaxie
a) Pratiquée depuis 1949 2 certains endroits, elle a été étendue depuis
1952 4 toute la population de la zone correspondant aux districts admini-
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stratifs de Cuanza Norte, Luanda et Congo, 4 I'exception des aires ot il
n’y a eu aucun cas autochtone de la maladie.

b) Le dépistage des malades et P'application des injections prophylac-
tiques de la pentamidine sont faites par les 5 équipes mobiles existantes,
dont chacune est constituée par:

1 médecin,

2 infirmiers,
21 microscopistes,

10 agents sanitaires,

1 chef des services administratifs,
3 chauffeurs,

10 ou 12 aides indigénes.

Chacune des équipes mobiles est auto-transportée par 4 camions de
4.500 tonnes, dont un aménagé pour le transport du personnel, disposant
du matériel de campagne et de laboratoire, pour observer 819 lames de
sang en goutte épaisse ou de suc ganglionnaire par jour, prélevées sur tous
les indigénes qui se présentent aux rassemblements des populations pré-
venues d’avance par les autorités administratives. Toutes les équipes
mobiles travaillent sur le terrain 11 mois par an selon des plans établis
au préalable par I'Inspection du Service et d’accord avec les médecins-
chefs de chaque équipe.

¢) Ainsi, toute la population de la zone endémique est observée, au
moins une fois chaque année, par les équipes mobiles et pentamidinisée
dans les aires ol ont été dépistés des cas autochtones de trypanosomiase.
Dans les secteurs de la frontiére Luso-Belge, on fait la pentamidinisation
en masse de toute la population, indépendamment des cas nouveaux
dépistés. : ’

En plus de cette prospection dite *“ en profondeur ”, faite par les
équipes mobiles, chacun des chefs de secteur sanitaire observe tous les
trois mois la population de I'aire 4 sa charge, en faisant 'examen du suc
ganglionnaire 4 I'état frais des porteurs d’adénopathies cervicales, et
I'’examen complet, le L.C.R. inclus, de tous les malades sous contrdle en
voie de conduire la thérapeutique ou les donner comme guéris selon le
criterium adopté.

d) Le seul produit utilisé a été jusqu’ présent, la Pentamidine May
and Baker sous la forme de di-iséthionate en solution aqueuse 4 5% en
injection § mg./kg. La pentamidinisation est pratiquée suivant le rythme bi-
annuel, mais exceptionnellement, et pour des raisons locales ou matérielles,
il s’est écoulé parfois, entre deux injections, une durée de 7, 8 et méme 12
mois.

Devant l'inocuité de la méthode, les contre-indications sont trés
réduites et on considére seulement celles relevant d’un état général précaire.
On n’a jamais fait ’association pentamidine-moranyl.
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~€) Les accidents observés sont trés rares et sans gravité. Ils sont
surtout des lipothymies et des vomissements sans conséquences désagréables.
Le pourcentage des accidents observés 4 la suite des injections
prophylactiques de la pentamidine n’a jamais excédé o,01%.
f) Les injections prophylactiques de pentamidine pratiquées ont été
les suivantes :

1949 . . . 125.200 1953 . . . §03.015
1950 . . . 365.038 1954 . . . 634.340
1951 . . . 460.059 1955 . . . 555.298
1952 . 581.428 1956 . 556.439

1957 . . . . %752.360

Le dépistage des malades est toujours maintenu 2 jour dans la région
surveillée par les secteurs sanitaires, qui font I'examen de la population tous
les trois mois et également celui des individus en transit.

Dans les aires ot I'’endémie est presque inexistante, on fait la prospec-
tion de la population une fois par an, par une des équipes mobiles.

3° Résultats obtenus

a) Les incidences de virus en circulation dans la zone surveillée, soit
les districts administratifs de Congo, Cuanza Norte et Luanda, ont été
les suivants :

% %
1949 . . . 4,77 1953 . . . 0,04
1950 . . . 1,02 1954 . . . 0,03
1951 . . . 0,24 1955 . . . 0,03
1952 . . . 0,12 1956 . . 0,04
1957 . . . . 0,02%,

On voit qu’aprés la chute spectaculaire des indices dans les premiéres
années, I'endémie résiduelle se maintient, surtout & proximité de la frontiére
ol l'extréme mobilité des populations d’un cété et de I'autre, rend son
contrdle extrémement difficile.

b) Comme nous !'avons déja mentionné, la pentamidinisation est
faite dans tous les secteurs ol nous avons vérifié des cas autochtones de la
maladie, aprés I'observation de toute la population.

Dans les villages pentamidinisés et ol aucun cas autochtone de la
maladie n’a été dépisté pendant trois prospections consécutives, on arréte
la pentamidinisation, mais la population est maintenue en surveillance,
avec des examens annuels de sang en goutte épaisse de tous les individus
et du suc ganglionnaire des porteurs d'adénopathies cervicales.

Dans les régions de la frontiére on fait la pentamidinisation de masse
a toute la population. D’ailleurs, c’est 14 que s’accroche le foyer endémique
le plus intense de toute la Province.

¢) Nous n’avons pas d’éléments exacts en ce qui concerne l'influence
de la chimioprophylaxie sur I'infestation des glossines. Des travaux % ce
sujet sont en cours & I'Institut de I'Investigation Médicale de ’Angola dont
les résultats seront publiés dés que possible.
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d) La collaboration des populations indigénes a été la plus compléte,
comme on peut le voir par le pourcentage de présences aux rassemblements
effectués.

Les pourcentages de présences ont été les suivants :

% %
1948 . . - 995 1953 . . . 92,1
1950 . . . 99,2 1054 . . . 100
1951 . . . 96 1955 . . . 95
1952 . . " 93,8 1956 . . . 92,7

1957 . . . 91,7%

Les ‘‘ injections de santé ”, comme sont appelées les injections de
pentamidine, ont toujours été bien regues partout et quand on fait cesser
la pentamidinisation, dans les conditions déja mentionneés, il arrive parfois
que les populations manifestent du mécontentement.

¢) Les indices d’évolution démographique dans la zone surveillée
ont été les suivants :

[ 4

/0
1949 . . . 0,77
1953 . . . 1,56
1956 . . . 2,03

4° Essais divers.

Nous n’avons pas essayé jusqu’a présent d’autres produits pour la
chimioprophylaxie de la Trypanosomiase & T. gambiense.
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REPONSE DU
SERVICE D’HYGIENE MOBILE ET DE PROPHYLAXIE
DU CAMEROUN

Méd. Col. FEvTE

Géographie des zones surveillées du point de vue de la Trypano-
somiase 2 T. gambiense.

Pratiquement tout le Territoire du Cameroun est soumis au contréle
de la Trypanosomiase. Celui-ci est réalisé par les équipes de prospection
polyvalentes du S.H.M.P., qui, selon I'importance locale de I’endémie
sommeilleuse, effectuent des prospections tous les six mois, tous les ans,
ou tous les deux ans. :

Actuellement, sous forme de cas sporadiques, la Trypanosomiase
existe dans presque toute la zone Sud du Cameroun, dont la bordure
septentrionale est figurée par le contrefort du plateau de 1’Adamaoua.
Le plateau lui-méme et la partie Nord du pays en sont pratiquement
indemnes, 4 I’exception d’un foyer tenace et difficilement contrélable qui se
maintient le long des rives du Logone, puis du Chari, en aval de Logone-
Birni.

Au cours de ces derniéres années, la lutte contre la Trypanosomiase
humaine a été intensifiée dans les zones ol nos prospections avaient détecté
des indices endémo-épidémiques. La chimioprophylaxie & base des
diamidines aromatiques a été¢ un des éléments de la lutte et s’est affirmée
comme étant une arme d’une efficacité majeure.

C’est ainsi que, du Nord au Sud du Cameroun, ont été soumises 2
cette méthode les zones décrites ci-dessous :

1. Les rives camerounaises du Logone et du Chari, dans les Sultanats
du Goulfei, de Kousseri et de Logone-Birni. Bordées par une végétation
arbustive, propice 2 l’existence de Glossina tachinoides, dont I’aire d’ex-
tension se superpose, au cours de I’année, avec la zone d’inondation, elles
représentent au Cameroun un des plus anciens foyers de Maladie du
Sommeil.

Dés 1925, le Dr. Jamot fut chargé de le réduire. Il 'inventoria, précisa
ses limites et les taux de contamination. Il inaugura les campagnes pro-
phylactiques qui se proposaient de stériliser le réservoir de virus humain.
Son ceuvre fut poursuivie par le Dr. Montestruc et entretenue jusqu’a
nos jours. Malgré les efforts persévérants dont elle fut I’objet, il subsiste
encore dans cette zone une endémie qui ne demande qu’a s’intensifier
lorsque la lutte se relichera. Ce demi-échec s’explique par la difficulté
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que 'on rencontre 4 contréler la population de cette zone qui, 4 part une
minorité sédentaire, est constituée par des éléments instables: tribus
nomades de pasteurs se déplagant i la recherche de piturages (Arabes,
Bornouans), colporteurs circulant entre I'A.E.F. et la Nigéria (Haoussas),
résidants saisonniers (pécheurs Kotokos et Massas qui descendent le
Logone pour une campagne de péche).

2. Le pays Tikar se développe sur les subdivisions de Banyo (Région
de I'Adamaoua), de Yoko (Région de Mbam), de Fomban (Région Bamoum).
Il est constitué par une plaine drainée par le Mbam et par son affluent la
Mapée. Le long des fleuves et de leurs affluents s’allongent des foréts
galeries ol existent des conditions cllmathues analogues 2 celles de la
forét du Sud-Cameroun.

3. Dans la zone montagneuse du pays Bamiléké. Il existe deux
foyers d’étendue restreinte :

a) Dans la subdiyision de Bouda, I’endémie sommeilleuse se maintient
dans la vallée du Noun, auprés des Centres de Bati et de Bamindjing.

b) On reléve chaque année quelques cas au Nord de la Subdivision
de Bafang.

4. La région de Nyong et Sanaga. Il persiste des cas sporadiques,
disséminés dans les subdivisions de Saa, Okala et Obala, ol sévissaient, il
y a encore quelques années, d’importants foyers de Maladie du Sommeil.

.5. La zone céti¢re de la région du Vouri et plus particuliérement
Pestuaire du fleuve Vouri. L2 encore, une partie importante de la popula-
tion est constituée par des éléments étrangers qui se renouvellent sans cesse,
et plus particuli¢rement, par des pécheurs provenant des territoires voisins
qui s’installent pour de bréves périodes sur ces cites poissonneuses.

6. Dans la subdivision de Mbang (Région du Mungo) sévissait un
foyer de trypanosomiase dans la zone des bananeraies de Ndjombé, qui
confine au Cameroun Britannique Les campagnes de chimioprophylaxie
sont parvenues 4 le réduire, mais une surveillance vigilante s’ 1mpose du
fait de I'apport de nombreux trypanosomés provenant du territoire voisin.

7. Sur le littoral, dans la subdivision de Campo, les campagnes de
lomidinisation ont blanchi rapidement une zone dans laquelle, autour
des centres de Campo et d’Ikoko, on recensait depuis plusieurs années
des indices alarmants.

8. Le foyer Mbimou, au Nord-Est de la subdivision Yokadouma, s’est
constitué dans le prolongement de la zone voisine de Nola (Oubangui)
ol depuis longtemps la trypanosomiase sévissait a I'état épidémique. Les
résultats obtenus par six années de chimioprophylaxie ont été extréme-
ment favorables, puisque I'indice de la contamination se maintient i zéro
depuis 1 an et demi.

9. La Trypanosomiase qui, pendant fort longtemps, s’est maintenue
i I'état endémo-épidémique au Sud de Bafia (pays Balamba et Yambetta),
ne se manifeste plus que par de rares cas disséminés.
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2° Technique de la chimioprophylaxie

Principe de base déterminant 1’application de la
chimioprophylaxie

Les zones de chimioprophylaxie ont été déterminées par des con-
sidérations portant sur les taux des indices de virus circulant (I.V.C.
supérieur ou égal 4 0,5%) et sur les conditions épidémiologiques de
possibilité de transmission.

Actuellement, il subsiste deux foyers protégés par la lomidinisation
préventive :

— celui des rives du Logone et du Chari, de part et d’autre de Fort-
Foureau; les I.V.C. de la derniére année se situent entre 0,29, et 0,69%,.

— et celui de 'estuaire du Vouri oli, lors de la prospection d’aoit
1957, aucun trypanosomé ne fut dépisté.

Malgré ces indices, la chimioprophylaxie est maintenue dans ces
deux zones, en raison des conditions épidémiologiques qui sont particuliére-
ment propices & susciter une réapparition de ’endémie, si ce n’est 4 une
nouvelle flambée épidémique.

Malgré tous les efforts apportés & réaliser une chimioprophylaxie de
masse, NOUs ne parvenons, en ces points, i atteindre que la fraction stable
de la population. L’autre partie étant constituée par des éléments étrangers,
qui représentent un apport possible et constant de réservoir de virus, nous
estimons nécessaire de protéger sans interruption la population permanente
de cette région.

Pour étre efficace, la limite de la zone d’application de la chimiopro-
phylaxie doit déborder largement les limites du foyer de trypanosomiase.
Elle doit constituer autour de celui-ci une ceinture dans la zone ol les
indices de virus circulant sont nuls. Ainsi est créée une zone de sécurité
s’opposant A I'extension périphérique de la trypanosomiase.

La chimioprophylaxie est utilisée & titre de protection des individus
qui, venant de zones indemnes, pénétrent dans une région contaminée,
dans laquelle, au cours de leur séjour, leur activité les exposera 2 contracter
la trypanosomiase. Tel est le cas des rives du Logone et du Chari, ot
viennent s’installer, pendant quelques mois de la saison séche, des pécheurs
de race Massa. A leur intention, des postes-filtres, ol sont effectuées les
injections préventives, ont été installés en amont du Logone, & Yagoua
et 4 Pouss.

Aspect administratif des rassemblements de population

Les campagnes de chimioprophylaxie sont réalisées par les équipes
de prospection des Secteurs S.H.M.P. Elles sont prévues dans leurs
plans de travail. Quelques semaines avant qu’'une d’entre elles débute,
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les autorités administratives en sont prévenues et recoivent le programme
selon lequel elle se déroulera. A leur tour, elles agissent auprés des chefs
autochtones, qui sont chargés d’assurer, aux dates fixées, les rassemblements
des populations.

Dans chaque centre I'opération est pratiquée en deux temps:

1) dépistage des nouveaux trypanosomés,

2) pratique de I'injection préventive de Lomidine aux individus
reconnus non atteints.

Le pourcentage de présence est en moyenne de 809%,. Souvent il
dépasse ce taux dans les régions dont les populations sont stables. Par
contre, il lui est trés inférieur dans les zones ol existe une importante
population itinérante (Logone-Chari, estuaire du Vouri).

La chimioprophylaxie est réalisée au moyen d’injections semestrielles
de pp. Diamidino-Diphenoxy-Pentane. Le produit utilisé est la Lomidine,
fabriquée par Spécia, qui nous est livrée en solution & 4%, dans des flacons
a bouchon perforable. Cette présentation assure le maximum de garanties
d’asepsie.

La posologie pour chaque injection est établie &4 4 mmgr. de Lomidine
par kg. de poids; ce qui correspond 4 4 ctgr, c’est-a-dire & 1 cc. de la
solution, pour 10 kg. de poids.

L’association Pentamidine-Moranyl a été employée au Cameroun.
L'intérét qu’on lui attribuait résidait dans la prévention des accidents
causés par l'injection de Pentamidine et dans !'allongement de la durée
de la chimio-protection. Son utilisation fut supprimée en juillet 1954, en
raison des difficultés qu’offraient ces injections de produits associés et des
réactions douloureuses, parfois inflammatoires, que suscitait le mélange
médicamenteux.

La pénétration de la Lomidine dans I'organisme déclenche chez
certains individus, particuliérement sensibles, des réactions de déséquilibre
vago-sympathique. On a pu noter, selon I'importance de ces manifestations ;

— a) de simples malaises avec nausées, sueurs, vertiges, qui
sont habituellement fugaces. Tels sont les troubles le plus souvent
observés.

— b) des vomissements avec état lipothymique.

—¢) exceptionnellement des syncopes. Des cas mortels ont
été enregistrés. Ces incidents relévent concurremment de I’action
hypotensive de la Lomidine et de 1’état de fatigue de I'individu (danses,
longues étapes pour se rendre au Centre, libations abondantes).

D’autre part, on a constaté des incidents d’ordre infectieux liés a
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des fautes d’asepsie ou favorisés par I'action locale du choc que détermine
le produit. “

Nous rapporterons deux ordres d'incidents, qui furent particuliére-
ment graves.

En novembre 1954, dans la subdivision de Yokadouma, par suite
de Tutilisation d’une solution de Lomidine, faite extemporanément,
avec une eau dont la stérilisation était défectueuse, il apparut de nombreux
cas de gangréne gazeuse, provoquant 23 décés et atteignant plus ou moins
gravement 284 malades.

En aofit 1957, lors de la chimioprophylaxie pratiquée dans la zone
des bananeraies de Djoumbé (Subdivision de Banga), il y eut deux cas de
syncopes mortelles, dont le début suivit immédiatement I’injection de
Lomidine. La mort survint dans la seconde 1/2 heure. Il s’agissait de deux
jeunes gens, venus de la région de Nkam pour travailler comme manceuvres
dans les bananeraies. Les autopsies ne purent étre effectuées. On suppose
que, malgré I'heure matinale de la séance de chimioprophylaxie, ces deux
manceuvres avaient absorbé des quantités assez importantes d’alcool pour
les sensibiliser 4 I'égard du produit injecté.

Les recommandations suivantes sont observées par les équipes qui
effectuent des opérations de Lomidinisation :

— pratiquer l'injection sur des individus 2 jeun — plus par-
ticulidrement quant 4 I'alcool; '

— les séances doivent étre proscrites pendant les heures les plus
chaudes de la journée;

— injecter lentement la Lomidine aprés s’étre assuré que l'ex-
trémité de I’aiguille ne se trouve pas dans la lumiére d’un vaisseau;

— faire reposer les individus lomidinisés, 4 ’ombre, durant
une heure apres I'injection. '

Les mesures suivantes sont appliquées, lors de I'apparition d’accidents
hypotensifs :

— administration de toni-cardiaques (camphre, spartéine ou
abaine), dans le cas d’'un syndrome bénin;

— st les incidents s’avérent graves, ou s'il s’agit de syncope, une
injection intraveineuse de Moranyl devra étre pratiquée, A raison de
1 ctgr. par kg. (avec plafond de o gr. 50).

Nous employons avec d’excellents résultats I’administration préventive,
“per os”, de comprimés de produits anti-histaminique (Phénergan).
Grice 4 cette méthode, les rares incidents que nous observons sont trés
bénins. ,

La statistique s’effectue pour chaque groupement de population lors
du dépistage de la trypanosomiase, puis au moment de la séance d’injections
chimioprophylactiques.
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Le tableau ci-joint rapporte I'évolution des campagnes de chimio-
prophylaxie auxquelles ont été soumises plusieurs zones 4 trypanosomiase
du Cameroun.

Influence de la Chimioprophylaxie sur le cycle extrinséque.

Depuis la mise en pratique de la chimioprophylaxie, les recherches
entomologiques ont montré parmi les glossines contrdlées la trés faible
proportion de celles qui sont infectées par les trypanosomes.

L’examen systématique de GI. palpalis, capturées en 1957 aux en-
virons de Yaoundé, a confirmé les constatations faites les années précédentes.
Alors que les infestations trypaniques salivaires persistent 4 étre rares
(2 fois sur 1 720 glossines disséquées, soit 0,11% des cas), les infestations
intestinales restent fréquentes (6,27% des glossines disséquées). Les
possibilités de transmission sont faibles dans la zone périphérique de
Yaoundé, qui posséde de pareils indices.

Dans I’ensemble, la chimioprophylaxie par la Lomidine est bien
acceptée par les populations. Mais si son application se prolonge, celles-ci,
qui oublient rapidement le danger que représentait la Maladie du Sommeil,
deviennent indifférentes envers elle, et ’on constate que les pourcentages
de présence devant les équipes de traitement s’amenuisent rapidement.

Pour conclure, nous soulignerons la valeur de la chimioprophylaxie
par la Pentamldme, qui est venue compléter et étayer I'action prophylactique
qui jusqu’en 1947 visaitseulement, dans lecycle d’évolutxon dutrypanosome,
a stériliser ’homme contaminé.

Presque partout au Cameroun, les indices sont tombés A des taux trés
faibles, qui relévent de la * Surveillance Médicale *

Chimijoprophylaxie de la Trypanosomiase en 1957

Tryp. parmi
lomidinisés Indice Nombre de
Population Population Population virus campagnes
Régions recensée visitée lomidinisée | +6 lmois - 0 mois circ‘t,;lant antérieures
—1an b
Logone et Chari .
Sultanat de Goulfe! .
anvier 1957 . . 7.718 5.704 65.699 0 0 0,1 11
uillet 1957 . . 8.153 4.053 4.017 0 0 0,24
Bamileke
Subd. de Bouda
Bamlndjmg et Bat
Maf 1 . 2.042 2.142 2.125 0 0 0 0
Mungo
Subd de Banga
Centre de Djombé
Février 105 . . 8.7653 4.256 4.223 0 0 01 2
Aottt 1957, . . 3.753 8.073 3.073 0 0 0
Kribs
Subd. de Cam
Campo et Ypoko . 690 465 447 0 0 0 3
Vouri
Monoka . . . 1.070 785 T2 0 0 0 6
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Lomidinisations

Nombre | Population
Régions d’injections visitée
1945 21,867 —_
1947 —_ 533.159
1948 | Haut-Nyong, Boumbz-Ngoko . . . . 15.028 332.200
Bamileké . . . . . . . . —
. Haut-Nyong . . . . . . . 11.312 259.857
1949 | Boumba-Ngoko . . . . . . 3.200
1950 | Logone-Chari . . . . 13.500
Boumba-Ngoko . . . —_
Nyong et Sanagn . . . . . . — 279.483
Mbam . . . . . . . 25.025
1951 { Bamoun . . . . . . . . —
Adamaoua. . . . . . . . 5.383
Logone-Chari . . . . . . . 1.010 362.886
Mbam . . . . . . . —_
Nyong et Sanagﬂ . . . . . —_
1952 | Bamileké, Bamoun, Adamaoua, Nyong et Sanaga,
Vouri, Haut-Nyong, Logone-Chari, Mbam,
Boumba-Ngoko, Mungo . . . . . 189.056 382.276
1953 | Bamileké, Haut-Nyong, Nyong et Sanaga, Bamoun,
Adamaoua, Vouri, Mungo, Logone-Chari, Boumba-
Ngoko, Mbam . . . . . . . 247.167 461.012
1954 | Logone-Chari, Bamoun, Adamaoua, Bamileké,
Mungo, Vouri, Mbam, Nyong et Sanaga, Haut-
Nyong, Boumba-Ngoko, Lom et Kadei. . 235.676 320.284
1955 | Kribi, Bamileké, Bamoun, Adamaoua . 54.296 245.689
1956 | Nyong et Sanaga, Kribi, Voun, Mungo, Bamxlcké
Bamoun . . . . . 92.118 450.328
1957 | Bamileké, Vouri, Kribi, Mungo, Logone, Chari . 20.358 657.715

Trypanosomiase humaine au Cameroun au cours des années 1948 a 1957

Nouveaux
Années Population du pays Population | Trypanosomés
visitée dépistés
1948 2.997.000 332.200 4.340
1049 2.997.000 259.857 3.627
1950 2.997.000 279.483 3.045
1951 2.997.000 362.886 1.430
1952 3.065.000 382.276 744
1953 Un peu plus de 3 millions 461.012 1.125
1954 Un peu plus de 3 millions 320.284 552
1955 Un peu plus de 3 millions 245.689 668
1956 3.187.621 450.328 367
1957 3.187.621 657.715 359




SS1

Evolution du taux des indices de trypanosomiase dans les zones soumises 4 la chimioprophylaxie

Resi. ¢ 147 1948 1249 1950 1051 1052 1053 1054 - 1955 1050 1057
ons ¢
Subgiv{siom IcN|J1cv {IeN Jlcv | IeNJIcv | 1eN J1cv | ICN | ICV | ICN | ICV | ICN | ICV [ ICN | ICV | ICN | ICV | ICN | ICV ICN | ICVY
Bamileks Bafang . 2,28 | 2,26 1,35 | 1,35 | 0,02 0,12 0,04 0,05 | 0,05
Bamoun Pays Tikar 0,67 0,37 | 0,39 | 0,12 0,37 0,2 0,4 0,2
Haut-Nyong -
Ensemble de 1a régio 0,19 0,14 0,2
Messana . .| 22 2,2 2,74 | 281 0,12 | 0,13 0,045 | 0,05 | 0,1 01 0,02 | 0,02
Abong Mbang . 1,29 | 1,32 | 0,30 0,06 | 0,06 0 0
Boumba-Ngoko
Yokadouma . . 8,21 | 8,25 | 007 | 0,11 | 1,55 o-1]0 0
Mbam Bafia . . 237 |1 2321127 1,27{ 035 | 0,35 0,13 0,13 0,04 | 0,04
Logone-Chars
Ensemblerégion .| 04 [ 05 | 081 | 082 02 {02 | 075 03 0,4 :
Sultanat Kousse! 21 |21 | 053 0,16 | 08 063 | 0,62
Sultanat Legone-Bimi 1,6 | 1,6 | 2,56 0,45 | 0,38 0,22 | 0,21
Sultanat Goulfel . 0,3 0,3 ,6 0,86 | 0,86 03 0,3
Mungo Moanga . 0,7 1,15 | 1,15 0,8 0,8 04 104 1007 0,2 01 | 01
Nyong et Sanaga
Yaoundé . .| 140 052 1052|068 |072]| 043 0,45| 0,1 01 | 0121012 01 0,03 | 0,03
Saa . . 0,39 | 0,41 0,3 0,3 0,12 | 0,12 0,1 0,1
Vours
Estuaire du fleuve 0,12 | 0,12 0,2 0,2 018 | 0,18 | 0,1 0,24 0,17 0240240
Kribi Campo . . 0,23 | 0.25 2 2 1,3 | 1,3 | 0450450 0
Nkam Yabassi . . 0.04 0,12 | 0,12 | 0,17 | 0,17 0,08 | 0,08

En caractéres gras = début de la chimioprophylaxie.



REPONSE DES SERVICES MEDICAUX DU CONGO BELGE
Dr. C. Dricotr

1° Géographie des zones surveillées du point de vue de la
Trypanosomiase 4 T. gambiense.

Ces zones sont indiquées sur la cartc annexée.

2° Technique de la chimioprophylaxie
a) Principe de base :

La méthode employée est celle de la chimioprophylaxie sélective,
utilisée uniquement chez les habitants de villages menacés.

Dans la zone occupée par la Section d’Assistance du Foreami en
Province de Léopoldville, par contre, la chimioprophylaxie est plus
étendue: sélective au début (1940), elle est appliquée depuis 1949 4 des
secteurs administratifs entiers. Cette nouvelle formule de protection
beaucoup plus efficace consiste 4 protéger, en méme temps que le foyer,
une vaste région indemne adossée 4 des limites naturelles.

b) Les villages menacés sont classés sur des bases parasitologiques:
recherche de trypanosome dans le sang, les ganglions, éventuellement
dans le L.C.R. .

¢) La population, pour les opérations de dépistage et les injections
prophylactiques, est rassemblée par villages.

Ces rassemblements, qui ont lieu semestriellement ou annuellement
selon les contingences locales, sont organisés de fagon 4 ne pas imposer
aux habitants un déplacement de plus de 12" km. .

Le pourcentage de présence des populations varie selon les régions
de 80% 2 95%.

L’¢quipe type est composée de:

I agent sanitaire
2 4 3 microscopistes
2 aides-infirmiers, chargés des injections.

Elle peut étre fortement renforcée lorsqu’il s’agit de campagnes plus
étendues, par exemple :’

en 1952-1954, lors d’une campagne de pentamidinisation dans le
Territoire de Banningville, 1a composition de I'équipe était la suivante:

1 médecin et 2 agents sanitaires,

1 clerc,

6 plantons, .

7 aides-infirmiers: 2 pour les injections
5 pour la microscopie

10 éleves aides-infirmiers,

2 chauffeurs.
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Cette équipe a permis d’examiner et injecter environ 350 indigénes
par jour.
d) Produits utilisés pour la chimioprophylaxie

Pentamidine May and Baker
Pentamidine U.C.B.
Lomidine Spécia.

La posologie est de 3,5 & 5 mg. par kilo de poids corporel (le plus
généralement 4 mg.).
Le produit est injecté par voie intramusculaire chez le sujet 2 jeun.
Le rythme des injections est de 1 tous les 6 mois, pendant une période
.de 2 & 3 ans.
Le Bayer 205 et ’Antrypol ont été utilisés en Province de I'Equateur
2 la dose de 1,5 gr. chez I'adulte, les injections étant trimestrielles, semes-
trielles ou annuelles.
La Stilbamidine a été utilisée dans cette méme province en 1949, puis
remplacée par la Pentamidine.
L’association Pentamidine-Moranyl n’est pas employée pour obtenir
une prolongation de I'effet prophylactique.

e) Accidents

1 déces est signalé en terriroire de Kasongo.

1 déces en Province du Katanga (I'autopsie n'a rien révélé).

Au Ruanda-Urundi, sur un total de 333.547 injections, 3 décés furent
observés en 1951-1952 ¢

1 décés de cause inconnue,

1 décés survenu une heure et demie aprés I'injection, le sujet ayant
présenté préalablement une syncope résistant & I’administration
d’adrénaline,

1 déces également aprés syncope.

En Province du Kasai, une femme 2 état général déficient est décédée,
suite & 'injection prophylactique.

En Province de I’Equateur: les injections provoquérent 4 décés en
1948, dont 1 aprés syncope, I autre survenant moins d’une minute aprés
I'injection.

En 1950, 3 Bomboma, 13 personnes succombérent et 41 furent
atteintes d’une invalidité de degré variable, allant de la douleur persistante
a I’endroit de I'injection jusqu’a la paralysie avec atrophie musculaire.

L’étude de la Pentamidine incriminée montra que le produit était
conforme aux normes de toxicité.

En 1953, 2 Bomboma également, 2 enfants en bas dge moururent,
4 jours aprés linjection, aprés avoir présenté de la prostation puis un
état comateux.
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Incidents

Ils ont consisté en:

douleurs de type sciatique et paralysies transitoires, attribuées 2
une faute de technique,

nausées et vomissements,

chutes tensionnelles légéres, avec frissons, cédant 4 ’administra-
tion d’adrénaline,

coliques abdominales,

douleurs et contractions utérines, ayant parfois provoqué I’ac-
couchement chez des femmes & terme, ou I'avortement.

Ces divers incidents sont trés peu fréquents, généralement bénins et
n’ont guére donné lieu 4 I’établissement de données statistiques.

En Ruanda-Urundi, on signale 43 incidents, de gravité trés réduite,
sur un total de 333.547 injections, soit 0,019%,.

En Province de I'’Equateur, on signale des accidents bénins, de nature
syncopale, dans la proportion de 1 4 5%.

Note. — En Urundi, il a été observé des cas de non-résorption de la
Pentamidine avec nécrose limitée 4 'endroit de I'injection, formation d’une
collection liquide aseptique faite de sang extravasé. Il y avait parfois
élimination du produit injecté au moment de 'ouverture de cette collection.
La pentamidinisation a dii étre supprimée pour certains sujets, surtout des
femmes, qui présentaient ces phénomeénes lors de chaque injection (allergie?)

Des cas identiques sont signalés en Province de ’Equateur.

Prévention

On insiste sur la nécessité de pratiquer I'injection chez le sujet & jeun
4 qui l'on conseillera, ensuite, de s’étendre 4 I'ombre 1 2 2 heures.

Seront exemptés de injection prophylactique les enfants dont le
poids n’atteint pas 8 kg., les femmes enceintes (pendant les 5 premiers mois
et & I'approche du terme) et les personnes 4 état général non satisfaisant.

f) Statistique numérique des injections pratiquées

Provinces Période considérée | Nombre d'injections
Kasai . . 1953 & 1957 114.437
Léopoldville . 1945 & 1957 1.681.578
Katanga . . 1951 & 1957 41.447
Ox_’xentale . . 1955 & 1957 182.772
Kivu . . 1956 4 1957 26.082
Ruanda-Urundi 1946 & 1957 1.591.552

Le dépistage peut trés généralement étre tenu 4 jour sauf circonstances
exceptionnelles, par exemple insuffisance numérique passagére du personnel,
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3° Résultats obtenus
a) Evolution des taux des indices de virus en circulation

P, Léopoldville 1944 1955 1957
Mayumbe . . 0,41 0,041 0,005
Cataractes . . 1,25 0,29 0,047
MMKK . . 1,65 0,23 0,066
Luozi . . . 0,78 0,004 0,056
Inongo . . —_ 0,06 0,071
Mushie . . 2,03 0,14 0,042
Oshwe ~ . . — 0,004 0,007
Kasangulu . . — 0,24 0,004

P. Equateur . . 0,72 0,21 0,17

Evolution des taux des indices de contamination nouvelle

P, Léopoldville 1944 1955 1957
Mayumbe . . 0,09 0,0063 0,0062
Cataractes . . 0,64 0,054 0,034
MMKK . . 0,51 0,05 0,04
Luozi . . 0,31 0,025 0,054
Inongo . . 0,07 0,001 0,008
Mushie . . 0,41 0,06 0,042
Oshwe . . — 0,02 0,01
Kasangulu . . - 0,078 0,03

Foreami . . . 0,22 0,03 0,03

P. Katanga . . 0,49 0,01 0,006

P. Orientale
Poko . . . — 0,11 0,004
Dungu. . . 0,07 0,03 0,01
Ango . . 0,15 0,005 0,005
Niangara . 0,07 0,04 0,009
Aba . . . 0,03 0,009 0,01

P. Equateur . 0,209 0,035 0,028

(en 1946)
Ruanda-Urundi . 0,62 0,007 0,002

b) Evolution de la tactique de la chimioprophylaxic en fonction
des améliorations observées

Sauf en zone Foreami, ol les conditions de travail sont particuliéres
et permettent d’assurer la pentamidinisation réguliére et systématique de
secteurs administratifs étendus, c’est la méthode de prophylaxie sélective
qui est actuellement d’application sur I’ensemble du territoire.

La régression de I'’endémie a été considérable, mais il n’est évidemment
pas possible d’envisager, dans I'état actuel de nos moyens, une éradication
compléte de la maladie.

Ce sont les opérations périodiques d’examen de la population et de
dépistage des cas, qui doivent fournir les critéres parasitologiques qui
conditionneront la reprise éventuelle de la chimioprophylaxie.

On estime que le point critique est atteint lorsque I'indice de néo-
contamination atteint le taux de 29 : il implique la nécessité de commencer
ou de reprendre la pentamidinisation. Celle-ci est considérée comme
souhaitable lorsque le taux est de 1 4 29%,.
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¢) Influence de la chimioprophylaxie sur le cycle épidémiolo-
gique extrinséque
Aucun renseignement n’est fourni 4 ce sujet.

d) Influence psychologique sur les populations"

L’effet psychologique a été excellent dans certains cas lors de I'organisa-
tion d’'une campagne de chimioprophylaxie dans les régions particuliére-
ment menacées.

Ailleurs, les réactions ont été nulles.

On note que lorsque la campagne se prolonge (plus de 4 injections),
la population se lasse et devient rétive. .

¢) Influence démographique des résultats obtenus

Il n'est pas possible d’attribuer A la chimioprophylaxie de la try-
panosomiase une part déterminante dans les améliorations de la situation
démographique ol elle a été appliquée.

La difficulté de ces études, les longues périodes d’observation qu’elles
requiérent et la fréquence de campagnes simultanées dirigées contre
d’autres maladies (notamment le paludisme) rendent toute conclusion
aléatoire.

4° Essais divers

Aucun autre produit moderne n’a été utilisé ou essayé pour la chimio-
prophylaxie.
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REPLY FROM THE SLEEPING SICKNESS SERVICE,
NORTHERN NIGERIAN MEDICAL DEPT.

Dr. 1. K. Hay

1. Geography

The area concerned in Nigeria lies between latitude 7° N. and latitude
12° N., with an extension of the northern boundary associated with the
River Hadejia system in Kano Province, and an extension of the southern
limit into Ogoja Province of the Eastern Region.

The epidemiological picture within this vast endemic zone has altered
throughout the years. Originally there existed only a riverine endemic
zone along the banks of the Niger-Benue waterway: in this zone the
situation was fairly stable due to the equable climatic conditions, with a
constantly maintained high level of humidity : there were no extreme dry-
season conditions, and dry-season concentration of fly was probably not
marked. “ Population densities were adequate for transmission but in-
sufficient to provide the free supply of alternative mammalian hosts, so
that man-fly contact was largely impersonal though often prolonged,
as amongst the fishing communities and traders using these .highways.”
(Duggan, 1952.)

Expansion of the disease came with the Pax britannica in 19oo. The
northern limit of spread is determined largely by climatic conditions—
a severe cold, dry season when humidity falls to near zero, resulting in
epidemiological (and entomological) conditions entirely different from the
stable perennial transmission which exists in the riverine zone: here there
are marked dry-season fly concentration and a type of disease and of
man-fly contact pertains, which because of its more sporadic and irregular
nature lends itself more easily to control by mass survey and treatment.

The eastern and western geographical limits of the endemic zone
are determined largely by the thinning out of the population in the eastern_
and western parts of the country. Also population movements have always
been more marked in a north-south than in an east-west direction.

The limiting factors to the south of the endemic zone are much less
clear and have not yet been definitely determined, although there are several
theories both epidemiological and entomological. , The spread of Trypano-
somiasis and of G. tachinoides below its natural southern limit into northern
Ogoja is probably due to many unknown factors involving both host and
vector. . '

To sum up: * the endemic zone of Trypanosomiasis (7. gambiense)
in Nigeria is a vast area some 152,000 square miles in extent, and containing
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over 9,000,000 people, limited in the north by climatic conditions; in
the east and west by population density, and in the south by various
conditions, not yet fully understood, involving both vector and host.”
This zone has a hard core of low-grade but constant transmission associated
with the riverine areas of the Niger-Benue waterways, from which the
disease has spread, mainly northwards, into the savannah regions where a
different and typical epidemiological picture is presented, influenced by
the marked seasonal climatic and vegetational variations which exist there
in contra-distinction to the perennially equable humid climate of the
riverine area.

2. Technique of Chemoprophylaxis
(a) Basic principles

Chemoprophylaxis is not applied on the basis of entire administrative
areas but selectively : this selection is not necessarily based on the degree
of infection in any area, but on two factors:

1. The epidemiological features of the area.

2. The administrative possibilities of carrying out regular com-
prehensive, bi-annual or annual inoculation for an indefinite period.

(b) To illustrate the epidemiological and administrative factors
concerned it would be best to give examples of how Chemopro-
phylaxis against Trypanosomiasis has been applied here :

1. Workers in the tin mines of southern Plateau have been protected
by the bi-annual inoculation of Pentamidine Isethiamate since 1946
and no single case of Sleeping Sickness has occurred since then in the
areas so protected. All these workers in the many mining companies have
permits to work in a Sleeping Sickness area, and nominal rolls are available.
It is therefore comparatively easy to keep a record of inoculations, and
‘ Pentamidinisation ”’ is complete and regular. In other words chemo-
prophylaxis works successfully because of the administrative situation,

2. In the Ndzorov, Kambe, Mbasaan and Abinsi areas of Tiv Division
of Benue Province there has existed a hard core of high infection surrounded
by areas of fairly low incidence, and there is little doubt that from this
heavily infected area Sleeping Sickness has been spreading out in all
directions, This area has been subjected to Pentamidine prophylaxis,
annually for the last three years, and the incidence of infection has been
greatly reduced. This is the epidemiological approach, applied in accor-
dance with Lotte’s fifth category, namely—*‘ active limited foci isolated
by healthy areas .

Another factor, in accordance with basic principles, which determined
the use of chemoprophylaxis in this situation, was the impracticability,
for economic and administrative reasons, of tsetse control measures.
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(c) Administrative aspects (In this question * dépistage ” is taken
to mean ‘‘ investigation ).

As regards chemoprophylaxis to mine-workers and other controlled
bodies of labour there is little administrative difficulty : with the co-opera-
tion of the management the men are assembled and thereafter it is simply
a matter of enumeration, examination, documentation and inoculation.

In a civilian population which cannot be vigorously disciplined in this
country the campaign is more difficult. Much propaganda is required first—
the co-operation of the local authorities, both Government and native
Authority is necessary, a census is taken, based on local household by
household tax returns, followed by examination, recording and inoculation.

The percentage attendance may vary from 65 to 100 per cent accord-
ing to various factors, such as the strength of the local Chief, how accus-
tomed the people have become to survey methods, the time of the year the
campaign is carried out (farming, fishing, etc.), to what degree the local
people consider Sleeping Sickness a menace to health, and very important,
the local religion, Moslem, Christian or pagan.

The campaign in Tiv Division of Benue Province has been greatly
complicated by such factors as crop failures, witchcraft and wanderlust.

(d) Drugs used

The only chemoprophylactic agent used at present here is Pentamidine
Isethiamate, given intramuscularly based on a dose of 4 ng. per kg. of
Pentamidine base at 6-12 monthly intervals. Injectees are not weighed,
but a scheme of dosage according to age and sex is employed. Moranyl
is not used in conjunction with Pentamidine.

(e) Reactions

No accurate figures are available for the incidence of reactions, but
given intramuscularly in the above dosage, they are of rare occurrence,
and the drug has been found perfectly safe 