


CONCLUSIONS

The exploitation of trypanotolerant breeds of cattle offers one of the most 
important approaches to the control of the continental problem of animal African try­
panosomiasis. This conclusion is based on the knowledge, firstly, that tiypano- 
tolerance is an innate genetic characteristic and, secondly, that breeds such as the 
N'Dama and West African Shorthorn are much more productive than previously 
supposed. However, trypanotolerance can be reduced under certain adverse con­
ditions such as high levels of tsetse challenge or it can be supplemented by previous 
exposure. Therefore, to realise the full potential of trypanotolerant breeds, it is 
important that the main environmental factors which affect trypanotolerance be 
identified and the extent of their influence quantified. Full comprehension in trypano­
tolerant animals of the factors which control parasite growth and allow the develop­
ment of an effective immune response might provide marker(s) for selective breeding 
of trypanoresistant livestock or it might allow the development of strategies for the 
induction of trypanotolerance in susceptible animals by non-specific means.

SUMMARY
Certain indigenous taurine breeds of cattle, namely N'Dama and West 

African Shorthorn, in West and Central Africa are significantly more resistant 
to trypanosomiasis than Bos indicus breeds. This trait, termed trypanotolerance, 
is innate and appears to be inherited as an incompletely dominant character­
istic. Despite their small size, trypanotolerant breeds are at least as product­
ive as other indigenous breeds. Trypatolerance can be reduced by a variety of 
stress factors including high levels of tsetse chalenge or it can be supplement­
ed by previous exposure. Trypanotolerance would appear to be related to the 
ability to control parasitaemia, a capacity which at least in kice infected 
with T. brucei is associated with prostaglandin synthesis. Low maintenance 
requirements, ability to conserve water, greater heat tolerance and increased 
resistance to other infectious diseases are other characteristics attributed 
to trypanotolerant breeds. When all these factors are considered, it would - 
appear that the N'Dama and the West African Shorthorn, through a rigorous - 
process of selection over several thousand years, now provide a 'package' for 
survival and production in the tsetse-infested savanna areas of West and Central 
Africa.

RESUMEN
Algunas razas bovinas indxgenas, concretamente la N'Dama y la West Afri­

can Shorthorn, de Africa Occidental y Central, son bastante mas resistentes a 
la tripanosomiasis que Bos indicus. Este rasgo, designado tripanotolerancia, 
es innato y parece ser heredado como caracter incompletamente dominante. A pe- 
sar de su pequeiia talla, las razas tripanotolerantes son por lo menos tan pro- 
ductivas como las otras razas indigenas. La tripanotolerancia puede reducirse 
en una serie de factores acentuados, entre los que se incluye un alto grado de 
amenaza de la tsetse, o que puede suplementarse mediante una exposicidn previa. 
La tripanotolerancia parece estar relacionada con la capacidad de controlar la 
parasitemia, capacidad que por lo menos en los ratones infectados con T. brucei 
se relaciona con la sxntesis de la prostaglandina. Las bajas exigencias de man- 
tenimiento, la capacidad para almacenar el agua, una mayor tolerancia al calor 
y mayor resistencia a otras enfermedades infecciosas, son otras caracterxsticas 
que se atribuyen a las razas tripanotolerantes. Si se tienen en cuenta todos es 
tos factores, parece que la N'Dama y la West African Shorthorn, a traves de un 
rigur.osu proceso de seleccion durante varios miles de anos representan ahora un 
"bloque" de supervivencia y produccion en las zonas de sabana infestadas de tse 
tse en Africa Occidental y Central.

302



R E F E R E N C E S

Allison, A.C., 1978. Mechanisms by which activated macrophages inhibit 
lymphocyte responses. Immun. Rev. 40: 3.

Bevan, L  L.E.W., 1936. Notes on immunity in trypanosomiasis. Trans, roy. Soc. 
trop. Med. Hyg. 30:199.

Black, S.J., Hewett, R.S. and Sendashonga, Cyriaque, N. Trypanosoma brucei 
variable surface antigen is released by degenerating parasites but not by 
actively dividing parasites. Parasite Immun. (in press).

Black, S.J., Sendashonga, Cyriaque, N., Lalor, P.A., Whitelaw, D.D., Jack, 
R.M., Morrison, W.J. and Murray, Max. Regulation of the growth and 
differentiation of Trypanosoma brucei in resistant (C57B1/6) and susceptible 
(C3H/He) mice, (submitted for publication).

Bourn, D. and Scott, M. 1978. The successful use of work oxen in agricultural 
development of tsetse infested land in Ethiopia. Trop. Anim. Hltb Prod.
10: 191.

Chandler, R.L. 1952. Comparative tolerance of West African N'Dama cattle to 
trypanosomiasis. Ann. trop. Med. Parasit. 46: 127.

Chandler, R.L. 1958. Studies on the tolerance of N'Dama cattle to trypanosomiasis. 
J. comp. Path. 68: 253.

Coleman, C.H. 1967. Cutaneous streptothricosis of cattle in West Africa. Vet. Rec. 
81: 251.

Cunningham, M.P. 1966. Immunity in bovine trypanosomiasis. E. Afr. med. J. 
v 43: 394.

Dargie, J.D. 1980. Pathophysiology of trypanosomiasis in the bovine. In "Isotope 
and radiation research on animal diseases and their vectors" (International 
Atomic Energy Agency, Vienna) IAEA-SM-240/28. 121.

Desowitz, R.S. 1959. Studies on immunity and host parasite relationships. I. The 
immunological response of resistant and susceptible breeds of cattle to 
trypanosomal challenge. Ann. trop. Med. Parasit. 53: 293.

Desowitz, R.S. 1970. African trypanosomes. In "Immunity to Parasitic Animals" 
Vol. 2 (G.J. Jackson, R. Herman and I. Singer, eds.) Appleton-Century- 
Crofts, New York. 551.

303



E A V R O  1967. In "Annual Report. Physiology Section, Animal Production Division, 
East African Veterinary Research Organisation". 56.

Epstein, H. (1971). 'The origin of the domestic animals of Africa" Volumes 1 and 2 
New York, African a.

Fiennes, R.N.T.-W (1970). Pathogenesis and pathology of animal trypanosomiases. 
In "The African Trypanosomiases" (H.W. Mulligan, ed.) Allen and Unwin 
Ltd., London. 729.

Frisch, J.E. andVercoe, J.E. 1978. Utilising breed differences in growth of cattle 
in the tropics. Wld. Anim. Rev. 25:8.

Goodwin, L.G., Green, D.G., Guy, M.W. and Voller, A. 1972. Immunosupp­
ression during trypanosomiasis. Brit. J. exp. Path. 53: 40.

Greig, W.A. and McIntyre, W.I.M. 1979. Diurnal variation in rectal temperature 
of N'Dama cattle in The Gambia. Brit. Vet. J. 135: 113.

ILCA (1979). Trypanotolerant livestock in West and Central Africa. Monograph 2. 
International Livestock Centre for Africa, Addis Ababa.

Letenneur, L. 1978. Crossbreeding N'Dama and Jersey cattle in Ivory Coast. Wld. 
Anim. Rev. 27: 36.

Murray, Max, Morrison, W.I., Murray, P.K., Clifford, D.J. and Trail, J.C.M. 
1979a. Trypanotolerance: a review. Wld. Anim. Rev. 31:2.

Murray, Max, Clifford, D.J., Gettinby, G., Snow, W.F., and McIntyre, W.I.M. 
1981a. A  study of the susceptibility to African trypanosomiasis of N'Dama 
and Zebu cattle in an area of Glossina morsitans submorsitans challenge.
Vet. R e c. 109: 503.

Murray, Max, Grootenhuis, J.G., Akol, G.W.O., Emery, D.L., Shapiro, S.Z., 
Moloo, S.K., Dar, E., Bovell, D. L. and Paris, J. 1981b. Potential 
application of research on African trypanosomiasis in wildlife and pre­
liminary studies on animals exposed to tsetse infected with Trypanosoma 
congolense. In "Workshop: wildlife disease research and economic 
development" 1980 Nairobi. IDRC-179e. 40.

Murray, Max, Morrison, W.I., Clifford, D.J., Murray, P.K. and McIntyre, W.I. 
M. 1981c. Susceptibility to African trypanosomiasis. Studies in cattle and 
mice. International Scientific Council for Trypanosomiasis Research and 
Control. 16th Meeting. Yauonde, Cameroon, 1979. OAU/STRC. Publi­
cation No. 111. 264.

304



Murray, Max, Morrison, W.I. andWhitelaw, D.D. 1982. Host susceptibility to 
African trypanosomiasis; trypanotolerance. Adv. Parasit. 21; (in press).

Murray, P.K., Murray, Max, Wallace, M., Morrison, W.I., and McIntyre, W.I.M. 
1979b. Trypanosomiasis in N'Dama and Zebu cattle. I. An experimental 
investigation of susceptibility to Trypanosoma brucei, T. congolense and 
mixed infections. International Scientific Council for Trypanosomiasis 
Research and Control, 15th Meeting, Banjul, The Gambia, 1977*
OAU/STRC. No. 110. 470.

Pagot, J. 1974. "Les races trypanotolerantes" In Collogue sur les moyens de
lutte contre les trypanosomes et leurs vecteurs. Paris, 12-15 March, 1974. 
Rev. Elev. Med. Vet. pays Trap. 235.

Pierre, C. 1906. L'elevage dans l'Afrique Occidentals Francaise. Paris, 
Gouvemement General de l'Afrique Occidentals Francaise.

Roberts, C.J. and Gray, A.R. 1973. Studies on trypanosome-resistant cattle. H. 
The effect of trypanosomiasis on N'Dama, Muturu and Zebu cattle. Trop. 
Anim. Hlth Prod. 5: 220.

Saror, D.I., Ilemobade, A. A. and Nuru, S. The haematology of N'Dama and Zebu 
cattle experimentally infected with Trypanosoma vivax. 1981. Inter­
national Scientific Council for Trypanosomiasis Research and Control, 16th 
Meeting, Yaounde, Cameroon, 1979. OAU/STRC.No.Ill, 287.

Selkirk, M.E. and Sacks, D.L. 1980. Trypanotolerance in inbred mice: an
immunological basis for variation in susceptibility to infection with Trypano­
soma brucei. Tropenmed. Parasitol. 31; 435.

Sendashonga, Cyriaque, N. and Black, S.J. Induction and regulation of anti-VSSA 
humoral immune responses by slender and stumpy form T. brucei parasites. 
Parasite Immun. (in press).

Shapiro, S.Z. and Murray, Max. African trypanosomiasis: antigens recognised 
during the course of infection in N'Dama and Zebu cattle. Infect. Immun.
(in press).

Stephen, L.E. 1966. Observations on the resistance of West African N'Dama and
Zebu cattle to trypanosomiasis following challenge by wild Glossina morsitans 
from an early age. Ann. trop. Med. Parasit. 60: 230.

Stewart, J. L. 1937. The cattle of the Gold Coast. Vet. Rec. 49: 1289.

305



Stewart, J.L. 1951. The West African Shorthorn Cattle. Their value to Africa as 
trypanosomiasis resistant animals. Vet. Rec. 63: 454.

Toure, S.M., Gueye, A., Seye, M., Ba, M.A. and Mane, A. (1978). A  comparison 
between the pathology of a natural trypanosome infection in Zebu and N'Dama 
cattle. Rev. Elev. Med. Vet. pays Trop. 31: 293.

Trail, J.C.M., Murray, Max, Sandford, Jennifer, Durkin, J., Wilson, A.D.,
Snow, W.F. andWissocq, Y. Factors affecting the productivity of dairy 
cattle under trypanosomiasis risk. ILCA Monograph (in press). International 
Livestock Centre for Africa, Addis Ababa, Ethiopia.

Vercoe, J.E. 1974. Studies on adaptation of cattle to tropical environments and the 
role of radioisotopes. In "Tracer techniques in tropical animal production" 
IAEA, Vienna. 73.

Webb, D.R. and Nowowiejski, I. 1977. Control of the primary 19S immune response 
to SRBC. Cell. Immun. 33:1.

Whiteside, E.F. 1962. Interactions between drugs, trypanosomes and cattle in the 
field. In "Drugs, parasites and hosts" (L.G. Goodwin and R.H. Nimmo- 
Smith, eds) Churchill, London. 116.

Wilson, A.J., Paris, J., Luckins, A.G., Dar, F.K. and Gray, A.R. 1976.
Observations on a herd of beef cattle maintained in a tsetse area. II. Assess­
ment of the development of immunity in association with trypanocidal drug 
treatment. Trop. Anim. Hltb Prod. 8: 1.

306




