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FOREWORD

As ILRAD's incoming Director General, I
have been given the unusual opportunity
to write the foreword to a report recording
the results of a year’s scientific endeavour
for which I can claim vircually no involve-
ment, credit or responsibility, It is thus a
privilege to introduce ILRAD’s fifth
annual report, which describes the acrivi-
ties and achievements of the laboratory in
1981.

The International Laboratory for Re-
search on Animaidl Diseases—ILRAD—
was established in 1973 in Nairobi,
Kenya, with 2 mandate to develop effec-
tive contro] measures for livestock dis-
eases which seriously limit world food
production. ILRAD was initiated under
the auspices of the Consultative Group on
International Agricultural Research
(CGIAR), an association of private foun-
dations, national governments and region-
al and international organizations which
supports a network of 13 agricultural re-
search centres and programs around the
world. The CGIAR is sponsored in turn
by the Food and Agriculture Organization
of the United Nations (FAQ), the World
Bank (International Bank for Reconstruc-
tion and Development—IBRD), and the
United Nations Development Program
(UNDP). ILRAD is one of two centres in
the CGIAR network which focus on live-
stock production and the only centre with
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a mandate largely for basic scientific
research.

ILRAD’s research and support facilities
have been developed on a 70 hectare site
donated by the Kenya Government on the
outskirts of Nairobi. The laboratory was
inaugurated in April 1978 by President
Danie} arap Moi, then Vice-President of
Kenya. Two livestock diseases of major
economic importance were chosen as the
original focus of ILRAD’s research pro-
gram — crypanosomiasis and East Coast
fever (ECF), a form of theileriosis.
During 1981, more than 35 scientists and
300 supporting staff were engaged in the
pursuit of knowledge which may lead ulti-
mately to the control of these two diseases
which affect the lives and welfare of mil-
lions of people and their domestic live-
stock in extensive areas of the world.

It will be apparent from the account 1
the following pages that substantial re-
sults were obtained in work on trypanoso-
miasis and East Coast fever in the past
year. Exciting progress has been made,
particularly in the case of ECE, bur much
more work will be required on both dis-
eases before substantially improved con-
trol measures become available. Towards
the end of the year, an internal review of
ILRAD's programs was initiated with the
objective of formulating a research plan
encompassing activities during the next 5



years. This must take into consideration
recommendations on research and train-
ing priorities put forward in 2 Quinquen-
nial Review of JLRAD'’s acuvities carried
out in 1980 by a Review Panel on behalf
of the CGIAR’s Technical Advisory
Committee.

ILRADY’s internal review is expected to
continue into 1982, but it 1s already evi-
dent that in the coming years research on
the ECF complex will emphasize ar least
three areas—the epidemiological aspects
of the disease, the use of Theileria-sporo-
zoite antigens as immunogens, and the de-
velopment of immunization procedures
based on Theileria schizont antigens. Re-
search on trypanosomiasis will include
greater emphasis on the diseases caused
by Trypanosoma vivax and T congolense, as
well as basic work on the immune re-
sponses of domestic livestock and the
mechanisms of parasiraemia control. New
and encouraging findings in these areas,
reported in this and previous annual
reports, will be consolidated and devel-
oped. Comparative aspects of immuniry
in trypanotolerant livesrock breeds and in
wildlife will also be examined for factors
which might be exploired for trypanoso-
m.iasis control, and a program component
on the epidemiology of trypanosomiasis
will be put into effect.

In addition to ILRAD's primary re-
secarch programs, collaborative research
projects are being conducted with other
organizations in Kenya and elsewhere,
and a vigorous research and technical
training program e€ncompasses partici-
pants from many developing countries. A
major international conference was held
at IJLRAD in 1981 on Advances in the
Control of Theileriosis, attended by 185
scientists from around the world. ILRAD
has also played, and will contnue to play,
a major role in human and livestock
health programs organized through the
World Health Organization (WHO),
FAO and the Organization of African
Unity (OADD).

The scientists and other staff members
at JLRAD work under the leadership of
an international Board of Directors. “The
introduction to the 1980 zannual report
noted the retirement of five Board mem-
bers who had served with distinction
since ILRAD was founded in 1973. In
1981, ILRAD was particularly sorry to
lose Sir Alexander Robertson as Chairman
of the Board of Directors, but was pleased
to welcome Dr K F Wells from Canada
who has now assumed this responsibility.

Two Acting Directors General shared
the tasks of managing the activities and
development of ILRAD during much of
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1981. Everyone at ILRAD is grateful to
Dr K F Wells, Chairman of the Board of
Directors, and Prof Dr D Zware, Chairman
of the Program Committee, who, in turn,
guided the laboratory during the first 10
months of the year. Their leadership and
concern for research progress and staff
welfare have been appreciated by all
concerned.

ILRAD was honoured to receive several
distinguished visitors in the course of che
year. Mr A W Clausen, President of the
World Bank, came to the centre during a
brief visir to Kenya in November. Other
important visitors included Sir Dawada
Jawara, President of the Republic of The
Gambia, Dr Mukasa Mango, former
Kenya Minister for Livestock Develop-
ment, Sir John Crawford, Chancellor of
the National University of Australia, and
Their Excellencies the Ambassador of the
Netherlands and the High-Commuissioners
of Australia, Canada and Great Britain.

ILRAD is once again indebred to the
national and internarional funding agen-
cies which provide the financial support
necessary to carry out the centre’s research
and training activities. These donors are
the World Bank, UNDP, the Rockefeller
Foundarion and the governments of
Australia, Belgium, Canada, the Federal
Republic of Germany, Ireland, the Ne-
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therlands, Norway, Sweden, Switzerland,
the United XKingdom and the United
States of America. In addition, it is a pleas-
ure to note the continuing watm support
of the Kenya Government, whose citizens
and officials have offered immeasurable
assistance and friendship through the
years.

The sections which follow contain an
abbreviated account of ILRAD's research
in 1981. Readers who would like a more
detailed description of ILRAD's scientific
work are referred to the list of publica-
tions near the end.of this reporta

A Ly

AR Gray
Director General
ILRAD
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THEILERIOSIS

A number of theilerial diseases affect
cattle, sheep and goars in Africa, the
Middle East and Asia. The distribution of
the three majot parasite species which
affect cattle is shown in Figure 1. Re-
search at ILRADD concentrates on East
Coast fever, a form of theileriosis which
affects large numbers of catcle in Kenya,
Uganda, Tanzania, Rwanda, Burundi,
Zaire, Malawi, Mozambique and Zambia,
over the area shown in Figure 2. ECF is
caused by the protozoan parasite Thesleria
parva, which is transmted by the brown
ear tick, Rbipicepbalus appendiculatus. Two
subspecies of the parasite occur in Kenya,
T parva parva maintained in cattle and T p
lawrencezr maintained in buffalo. Two
related species, T ranrotragi and T mutans,
cause mild infections in cattle, but T
parva infections can lead to mortality
rates approaching 100% in fully suscepti-
ble animals.

At present, ECF is controlled by dip-
ping or spraying cattle to kill the rick
vector. In areas of high infestation, anj-
mals must be dipped or sprayed at least
twice a week. Drugs to cure ECF are
being developed by commercial fitms, but
neither frequent creatment with acaricides
nor regular drug treacment is feasible for
many African livestock producers, and
tick resistance to currently available acar1-
cides is potentially a serious problem.
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However, the prospects for developing a
vaccine appear promising, since cattle
which recover from natural or
experimentally-induced infections show
long-lasting immunity toc the same or
similar Theileria strains, even when the
initial infection is mild.

The complex life cycle of the Thedleria
parasite in the tick vector and the bovine
host is depicted in Figure 3. Ticks feed on
cattle three times during their life cy-
cle—as larvae, as nymphs and as adults.
Transmission of ECF is chought to occur
most commonly when ticks feed on in-
fected cattle as nymphs and then on
disease-free animals as adules. ECF sporo-
zoites which develep in the salivary
glands of infected ticks are transmitted to
cattle when the ticks feed. These sporo-
zoites invade bovine lymphocyte cells
where they develop into macroschizonts
which multiply tapidly. The infected lym-
phocytes are transformed .nto enlarged
lymphoblast cells, and many of these are
induced to multiply synchronously with
the parasites. The number of parasitized
cells increases rapidly; large-scale descruc-
tion of lymphoid cells occurs, and often
death of the animal.

During the infection, some of the ma-
croschizonts change to microschizonts.
These give rise to micromerozoites which
are released and infect red blood cells.









































































































CLINICAL AND DIAGNOSTIC
SERVICES

In 1981, ILRAD’s diagnostic laboratory
continued to providé routine analyses for
the research laboratories and animal pro-
duction faciljties. During the year, a total
of 11 645 samples were received: 10 161
for serological, 839 for haemarological,
385 for bacteriological and 260 for hel-
minthological analysis.

Serological screening and titration
were provided for six bloodstream. para-
sites found in cattle — Trypanosoma brucei
brucei, T congolense, T wvivax, Theileria
parva parva, T mutans and Anaplasma mar-
ginale. Most routine screening was by the
indirect fluorescent antibody test (IFA)
and the enzyme-linked immunosorbent
assay (ELISA). The ELISA test was used
for the routine screening of bovine sera
for the three trypanosome species. This
technique will also be applied to detect
antibodies to T p parva schizonts and T
mutans piroplasms. The card agglutination
test is used to screen sera for A marginale
antibodies,

The capacity was also developed to
screen sheep and goat sera for antibodies
to the three trypanosome species. Re-
quests for routine bacteriological screen-
ing of small laboratory animals were
fewer than in previous years as JLRAD
became increasingly self-sufficient in this
area and very few animals were purchased
from curtside.

During 1981, 180 post-mortem exami-
nations were carried out as part of the
veterinary diagnostic services. Of these,
131 cattle were examined and 49 sheep
and goats,

Apart from services provided to
ILRAD scientists, the diagnostic labora-
tory assisted other centres and projects.
Tests for A marginale antibodies were per-
formed for 2 German (Federal Republic)
technical aid project in Somalia, and T p
parva schizonts and T mutans IFA antigens
were provided to FAO projects in Zambia

and Mozambique and a German (Federal
Republic) aid program in Burundi.

LIBRARY

The library provides support for ILRAD's
research and training activities and is used
by scientists from other research institutes
in the Nairobi area. The highly specialized
collection included subscriptions to 202
scientific periodicals by the end of 1981,
and over 2000 books. Journals are re-
ceived in the fields of biochemistry, para-
sitology, immunology, pathology, cell cul-
ture and entomology, among others. The
library also receives articles requested by
ILRAD scientists through a regional inter-
library loan system and by purchase from
the British Library Lending Division.

Conference papers and journal articles
published by ILRAD scientists are held in
the library, and copies distributed on re-
quest. Close cooperation is also main-
tained with the libraries of the University
of Nairobi's Faculty of Veterinary Medi-
cine, the Veterinary Research Laboratory
of the Kenya Agricultural Reseatch Insti-
tute, ICIPE and the Kenya Trypanosomia-
sis Research Institutem
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TRAINING AND...

Recent science graduates and senior tech-
nicians participated in ILRAD’s research
.program 1n 1981, receiving training in
specialized scientific areas and laboratory
techniques. These trainees were working
within the scope of ILRAD’s tesearch
mandate, and most were from African
countries. The number of traineces who
can be accomodated at any level depends
on the availability of supervisory staff,
faboratory space, equipment and accom-
modation. Within budgetary limits, a few
individuals are.also sponsored for training
at other institutions.

Eight post-doctoral fellows worked at
ILRAD in 1981 —one from Belgium, one
from India, two from Kenya, one from
Japan, one from the Netherlands, one
from the USA and one from Zaire. These
scientists are recruited on an international
basis and generally stay at ILRAD for 2
years, Their work falls directly within
JLRAD’s research program.

At the post-graduate level, 14 trainees
worked with ILRAD scientists in 1981,
half of them from Kenya. Graduates un-
dertake research projects which last from
1 to 3 years, and they generally submit
work done at ILRAD for a higher degree
at the University of Nairobi or at other
universities overseas. In 1981, one grad-
uate was werking at ILRAD from Austra-
lia, two from Germany (Federal Repub-
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lic), seven from Kenya, one from
Rwanda, two from Sudan and one from
Uganda.

Ten scientists and senior technicians
from four African countries received
training in 1981 in specialized laboratory
techniques. Two Kényans were trained in
immunodiagnostic techniques, and two
others in trypanosomiasis pathology. Four
Ethiopians were trained in parasitology,
one Togolese worked on tsecse flies as cry-
panosomiasis vectors and one Nigerian
learned in vitro cultivation techniques.
All were staff members of university labo-
ratories or national research centres in
their home countries.

ILRAD also provided support for three
scientists to attend the Third Training
Seminar on Trypanosomiasis, sponsored
by the OAU, FAO and WHO in Arusha,
Tanzania. Two of these participants were
from Togo and one was from The
Gambia. In addition, 18 ILRAD techni-
cians were sponsored for training courses
at the Kenya Polytechnic.

A regular seminar series was iniciated
in 1981. Seminars were held every 2
weeks, providing a forum for researchers
from centres in Nairobi and visiting scien-
tists to discuss their current research pro-
jects. These seminars were well attended
by ILRAD staff and scientists from the
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OUTREACH

University of Nairobi and other national
and iaternational institutes.

An international conference was held
in February 1981 on Advances in the Con-
trol of Theileriosis, sponsored by ILRAD,
FAO, UNDP, JAEA and the Danish Inter-
national Development Agency
(DANIDA). Altogether, 185 partticipants
artended, including 85 from Kenya and
48 from other African couniries. The
remainder were from Australia, Brazil,
India, Israel, Pakistan, the UK and the
USA. Papers presented at the conference
were published in a proceedings volume.

An exhibit of ILRAD’s scientific work
was prepared for the Nairobi International
Show tn September 1981. This show is
sponsored by the Agricultural Society of
Kenya. ILRAD’s exhibit was visited by
thousands of Kenyans, including farmers,
businessmen, government officials and
school children, and received a second
prize from the show commizttee. A booklet
on ILRAD's activities was distribured at
the show and to visitors to the laboratory.

Publications by ILRAD scientists in
1981 included 39 journal arcicles, chap-
ters in books and published conference
papers. Reprints of journal arricles and
other publications are distributed to scien-
tists and research centres around the
world. ILRAD’s 1980 annual report was

also prepared
distributed.

ILRAD staff members have been
instcumental in setting up the Nairobi
Cluster, an organization t0 promote col-
laboration between scientists in Kenya
working on trypanosomiasis and ECF and
their vectors. Current members of the
cluster include ICIPE, the Kenya Veteri-
nary Research Laboratory, the Veterinary
Research Department of the Kenya Agri-
cultural Research Institute, the Kenya
Trypanosomiasis Research Institute, the
OAU’s Inter-African Bureau of Animal
Resources, ILCA, UNESCO’s Integrated
Project in Arid Lands, the University of
Nairobi’s Faculties of Medicine and
Veterinary Medicine and the Clinical Re-
search Centre of the Kenya Medical Re-
search JInstitute, as well as ILRAD.
ILRAD scientists also serve on the WHO
Steering Committee on Immunology and
Pathology of African Trypanosomiasis,
the FAQO Panel of Experts on the Ecology
and Technical Aspects of the Program for
the Control of Animal Trypanosomiasis
and Related Development, and the FAO
Expert Panel on Ticks and Tick-borne
Diseases.

In addition ro the institutions in the
Nairobi Cluster, research and technical
collaboration was in progress in 1981
with the Kenya Ministry of Livestock De-
velopment, the Centre de Recherche et
d’Elevage in Togo and the national veteri-
nary laboratories of Botswana, Buiundi,
Malawi, Mozambique, Rwanda, Tanzania
and Zimbabwe. Qutside Africa, ILRAD
scientists collaborated with colleagues at
the Prince Leopold Institute for Tropical
Medicine, the Vrije Universiteit Brussel
and the Libre Université de Bruxelles in
Belgium, the Swiss Tropical Institute,
Cambridge, Glasgow and Edinburgh Un:-
versities in the UK and the Universities
of California, Iowa, New York (Stony
Brook), Washington and Washington
State in the USAx

in 1981 and widely
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1981 PUBLICATIONS
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and lethal infections in cattle. Immunol-
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Hague, Nijhoff: 340-47.

Grootenhuis, J.G. and Young, A.S.
(1981). The importance of wildlife in
the epidemiology of theileriosis. In L.
Karstad, B, Nestel and M, Graham, eds.
Wildisfe disease research and economic de-
velopment, Ottawa, International De-
velopment Research Centre: 33-39.

Grootenhuis, J.G. and Young, A.S.
(1981). The invelvement of wildlife in

Theileria infections of domestic animals
in East Africa. In A.D. Irvin, M.P. Cun-

45



ningham and A.S. Young, eds. Advances
in the comtrol of theileriosis. The Hague,
Nijhoff: 71-73.

Grootenhuis, J.G., Young, A.S. and Uilen-
berg, G. (1981). The relationship be-
tween Thedleria tanrotragi from eland
and Thetleria sp (Idobogo) from cattle.
Veterinary Parasitology. 8: 39-48.

Hecker, H. and Moloo, S.K. (1981). In-
fluence of Trypanosoma (Trypanozoon)
brucei infection on the fine structure of
midgut cells of Glossina m morsitans.

Parasitology. 82 (4): 106-7.

Irvin, A.D. and Cunningham, M.P.
{(1981). East Coast fever. In M. Ristic
and W.ILM. Mclntyre, eds. Diseases of
cattle in the tropics: economic and zoonot-
ic relevance. The Hague, Nijhoff:
393-410.

Irvin, AD. and Gill, B.S. (1981). Im-
munization against ctheileriosis: ap-
praisal and future perspectives. In A.D,
Irvin, M.P- Cunningham and A.S.
Young, eds. Advances in the control of

thetleriosis. The Hague, Nijhoff:
266-72.
Irvin, A.D., Cunningham, M.P. and

Young, A.S., eds (1981). Advances in
the comtrol of thedleriosis. The Hague,
Nijhoff: 427pp.

Itvin, A.D., Chumo, R.S.C., Dobbelaere,
D.AE., Goddeeris, B., Katende, J,
Minami, T., Ocama, J.G.R. and Spoon-
er, P.R. (1981). Preliminary studies on
East Coast fever in the Coast Province
of Kenya. In A.D. Irvin, M.P. Cunning-
ham and A.S. Young, eds. Advances in
the control of theileriosis. The Hague,
Nijhoff; 66-70.

Irvin, A.D., Boarer, C.D.H., Dobbelaere,
D.A.E., Mahan, S.M., Masake, R. and
Ocama, J.G.R. (1981). Monitoring

46

Theileria parva infection in adult Rbipi-
cephalus appendiculains ticks. Parasitolo-
gy-82(1):137-47.

Irvin, A.D., Boarer, C.D.H., Kurtti, T]J.
and Ocama, J.G.R. (1981). The in-
corporation of radio-labelled nucieic
acid precursors by Theileria parva in
bovine blood and salivary glands of Rhi-
picephalus appendiculatus ticks. Interna-
tional Journal for Parasitology. 11:
451-56.

Kar, S.K., Emery, DL., Pinder, M. and
Roelants, G.E. {1981}, The nature of
Theileria parva-transformed lym-
phocytes: biochemical studies using
993C treated lymphoblastoid lines and
autologous peripheral bldod lym-
phocytes. In A.D. Irvin, M.P. Cunning-
ham and A.S. Young, eds. Advances in
the control of theileriosis. The Hague,
Nijhoff: 351-53.

Kar, S.K., Roelants, G.E., Mayor-Withey,
K.S. and Pearson, T.W. (1981). Immu-
nodepression in trypanosome-infected
mice. V]: comparison of immune re-
sponses of different lymphoid organs.
European Journal of Immunology. 11:
100-5.

Kurzti, T.J., Munderloh, U.G., Irvin, A.D.
and Bischer, G. (1981). Theileria
parva: early events in the development
of bovine lymphoblastoid cell lines per-
sistently infected with macroschizonts.
Experimental Parasitology. 52: 280-90,

Masake, R.A. and Morrison, W.I. (1981).
Evaluation of the structural and func-
tional changes in the lymphoid organs
of Boran cattle infected with Trypaneso-
ma vivax. American Journal of Veterinary
Research. 42: 1738-46.

Masake, R.A., Pearson, T.W., Wells, P.
and Roelants, G.E. (1981). The in
vitro response to mitogens of leu-



cocytes from cattle infected wich Trypa-
nosoma congolense. Clinical and Experi-
mental Immunology. 43: 583-89.

McGuire, T.C. and Musocke, A.J. (1981).
Biological activities of bovine IgG sub-
classes. Advances in Experimental Medi-
cine and Biology. 137: 359-66.

Moloo, S.K. (1981). Effects of maintain-
ing Glossina morsitans morstans on dif-
ferent hosts upon the vector's subse-
quent infection rates with pathogenic

trypanosomes. Acra Tropica. 38:
125-36.

Moloo, S.K. (1981). Studies on the trans-
mission of a West African stock of Try-
panosoma vivax to rabbits, rats, mice
and goats by Glossina morsitans morsitans

and G m centralis. International Journal
for Parasitology. 11: 191-96.

Morrison, W.1., Murray, Max and Bovell,
D.L. (1981). The response of the
murine lymphoid system to a chronic
infection with Trypenosoma congolense.

I: the spleen. Laboratory Investipation.
45: 547-57.

Morrison, W.I., Murray, Max and
Mclntyre, W.IM. (1981). Bovine try-
panosomiasis. In M. Ristic and W.LM.
Mclntyre, eds. Diseases of cattle in the
tropics: economic and zoonotic relevance.

The Hague, Nijhoff: 469-97.

Morrison, W.IL, Murray, Max, Sayer, P.D.
and Preston, J.M. (1981). The patho-
genesis of experimentally-induced Try-
panosoma brucei infection in the dog. I:
tissue and organ damage. American
Journal of Pathology. 102: 168-81.

Morrison, W 1., Murray, Max, Sayer, P.D.
and Preston, J.M. (1981). The patho-
genesis of experimentally-induced Try-
panosoma brucei infection 1n the dog.
II: changes in the lymphoid system.

American Jowrnal of Pathology. 102:
182-94.

Morrison, W I, Biischer, G., Emery, D.L,,
Nelson, R.T. and Murray, Max (1981),
The kinertics of infection with Thetleria
parva in catrle and the relevance vo the
development of immaunity. In A.D.
Irvin, M.P. Cunningham and A.S.
Young, eds. Advances in the control of
theileriosis. The Hague, Nijhoff:
311-26.

Morrison, W.I., Biischer, G., Murray,
Max, Emery, D.L., Masake, R.A,
Cook, R.H. and Wells, P.W. (1981).
Theileria parva: kinetics of infection in
the lymphoid system of cattle. Experi-
mental Parasitology. 52: 248-60.

Murray, Max and Morrison, W.I. (1981).
Trypanotolerance: its basis and furure
role in animal production in Africa. in
Isotopes and Radiation in Parasstology IV.
Vienna, IAEA: 41-51.

Murray, Max, Clifford, D.J., Gettinby, G.,
Snow, W.F. and Mclntyre, W.IM.
(1981). A study on the susceptibility
t0 African trypanosomiasis of N'Dama
and Zebu carttle in an area of Glossina
morsitans swbmorsiians challenge. Veters-
nary Record. 109: 503-10.

Murray, Max, Grootenhuis, ]J.G., Akol,
G.W.0., Emery, D.L, Shapiro, 8.Z.,
Moloo, S.K., Faiqa Dar, Bovell, D.L.
and Paris, J. (1981). Potential applica-
tion of research on African trypanoso-
miases in wildlife and preliminary stud-
ies on animals exposed to tsetse infect-
ed with Trypanosoma congolemse. In L.
Karstad, B. Nestel and W. Graham,
eds. Wildlife disease research and econom-
i development. Qutawa, International
Development Research Centre: 40-45.

Murray, Max, Morrison, W.I., Clifford,
D.J., Murray, P.K., Paris, ]J. and

47



Mclntyre, W.L.M. {1981). Suscepribili-
ty to African trypanosomiasis: studies
in cattle and mice. In International
Scientific Council for Trypanosomiasis Re-
search and Control: Sixteemth Meeting.
Held in Yaoundé, Cameroon. Nairobi,

OAU/STRC: 264-70.

Musoke, A.J., Naatulya, V.M., Barbes,
AF., Kironde, F. and McGuire, T.C.
(1981). Bovine immune response to
African wypanosomes: specific antibo-
dies to variable surface glycoproteins of
Trypanosoma brucei. Parasite Immunolo-
£y.3:97-106.

Nelson, R.T. and Hirumi, H. {1981). In
vitro cloning of Theileriz-infected
bovine lymphoblastoid cells: standardi-
zation and characterization. In A.D.
Irvin, M.P. Cunningham and A.S.
Young, eds, Advances in the comtrol of
theilerzosis, The Hague, Nijhoff:
120-21.

Nyormoi, O. and Bwayo, JJ. (1981).
Isozyme patterns of Theileria parva-
infected bovine lymphoblastoid cells
and purified Therleria macroschizonts.
In AD. Irvin, M.P. Cunningham and
A.S. Young, eds. Advances in the control
of theileriosis. The Hague, Nijhoff:
383-85.

48

Nyormoi, O., Bwayo, J.J. and Hirumi, H.

(1981). Theileria parva: 1solation of
macroschizonts from parasitized
bovine lymphoblastoid cells propagated
in vitro. Expersmental Parasitology. 52:
303-11.

Paling, R.W., Grootenhuis, ]J.G, and

Young, A.S. (1981). The isolation of
Theileria mutans from Kenyan buffalo
and its transmission by the ixodid rick
Amblyomma gemma. Veterinary Para-
sitology. 8: 31-37.

Pearson, T.W ., Kar, S K., McGuire, T.C.

and Lundin, L.B. (1981). Trypanosome
variable surface antigens: studies using
two-dimensional gel electrophoresis
and monoclonal antibodies. Jozrnal of
Immunology. 126: 823-28.

Pinder, M. and Roelants, G.E. (1981).

The nature of the lymphocyte subpopu-
lation transformed by Theileria parva.
In A.D. Irvin, M.P. Cunningham and
A.S. Young, eds. Advances in the control
of theileriosis. The Hague, Nijhoff:
348-50.

Pinder, M., Kar, S.K., Mayor-Withey,

K.S., Lundin, L.B. and Roelants, G.E.
(1981). Proliferation and lymphocyrte
stimulatory capacity of Theileria-
infected lymphoblastoid cells before



and after the elimination of intracellu-
lar parasites. Immunology. 44: 51-60.

Rovis, L. and Dube, D.K. (1981). Scudies
on the biosynthesis of the variant sur-
face glycoprotein of Trypanosoema
brucei: sequence of glycosylation.
Molecular and Biochemical Parasitology.
4: 77-93.

Shapiro, S.Z. and Young, J.R. (1981). An
immunochemical method for mRNA
purification: application to messenger
RNA encoding trypanosome variable
surface antigen. Jowrnal of Biological
Chemistry. 256: 1495-98.

Tetley, L., Vickerman, K. and Moloo,
S.K. {(1981). Absence of 2 surface coat
from metacyclic Trypanosoma vivax:
possible implications for vaccination
against o#wax trypanosomiasis. Transac-
tions of the Royal Soctety of Tropical
Medicine and Hygiene. 75: 409-14.

Vervoort, T., Barbet, A.F.,, Musoke, A.].,
Magnus, E., Mpimbaza, G. and van
Meirvenne, N. (1981). Isotypic surface
glycoproteins of trypanosomes. Im-
munology. 44: 223-32.

Williams, R.O., Young, J.R., Majiwa,
P.A.O., Doyle, ].J. and Shapiro, 5.Z.

(1981). Contextural genomic rear-
rangements of variable-antigen genes
in Trypanosoma brucei. Cold Spring
Harbor Symposia on Quaniitative Biology.
45: 945-49.

Young, A.S., Leitch, B.L,, Irvin, A.D. and

Dobbelaere, D.AE. (1981). The effect
of irradiation on the susceptibility of
Rbipicephalus appendiculatus ticks to
Theileria parva infection. Parasitology.
82:473-80n

49



BOARD OF DIRECTORS

Dr P Atang

Director, OAU/InterAfrican Bureau for
Animal Resources

Nairobi, Kenya

DrLL Callow

Director of Pathology, Animal Research
Inscitute

Brisbane, Australia

Prof Dr K Eickmann

Director, Max-Planck Instituc fiir
Jmmunbiologie

Freiburg, Germany (Federal Republic)

Dr AR Gray
Director General, ILRAD
Nairobi, Kenya

Dr G L Kazyumba

Chef de Travaux, Laboratoire de
Parasitologie

Université de Kinshasa
Kinshasa, Zaire

Mr ] S Mburu
Managing Director, National

Agricultural Chemicals and Fertilizers Ltd

Nairobj, Kenya

50

Dr W K Ngulo

Depurty Director, Ministry of Livestock
Development

Nairobi, Kenya

DrBK Na'isa

Director, Federal Department of Pest
Control

Kaduna, Nigeria

Sir Alexander Robertson

former Director, Centre for Tropical
Veterinary Medicine

University of Edinburgh

Edinburgh, UK

Dr K S Warren
The Rockefelier Foundation
New York, NY, USA

Dr K F Wells (Chairman)

former Assistant Deputy Minister of
Agriculture

Ottawa, Canada

Prof Dt D Zwart

Director, Instituut voor Tropische en
Protozoaire Ziekten

Rijks Universiteit

Utrecht, the Netherlands


















Published in 1982

Compiled and designed by S B Westley
and Marketing Communications
Photos by D Fawcett, J Larsson,

H Hirumi

Cover photo by J Paul

Printed by Colourprint Ltd

Nairobi, Kenya

56









