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East African

A Yellow Fever Research Institute was established
in 1936 by the International Health Division of the
Rockefeller Foundation, New York. This later developed to what is now the East African Virus Research
Institute. The purpose of the Yellow Fever project was
to ascertain whether this virus was present in East Africa
and, if SO,the geographical distribution and local epidemiology. Of equal urgency was the assessmentof possible danger of YF srirus spreading to Asia from the
eastern toast of Africa. Just prior to the project as
described, however, Sawyer & Whitman (1936) had
reported, from the results of a gcneral protection-test
survey, that protective antibodies to YF were present
over a wide area of East Africa.
The Yellow Fever Research Institute soon discovered that there was a high incidence of immunity in
Bwamba County, Western Uganda. Bwamba County
lies in the Semliki Forest which is the continuation of
the great Ituri forest of the Congo basin. A field station established in Bwamba formed the centre of most
of the subsequent intensive epidemiological work in
Uganda. Armed with the knowledge that the South
American jungle YF frequently attacked wood cutters,
close attention was paid to road gangs that were constructing a road through the Semliki Forest. This work
initially resulted in the isolation of Semliki Forest virus
but no YF. The viscerotomy service set up also proved negative.
Serological surveys in the area, however, led to
the conclusion that there was endemic YF in Bwambl
but was not causing such spectacular outbreaks as to
attract attention of medical workers. The re-bleeding
of some of the non-immunes living at the forest edges
established that conversions were occuring during the
investigation ,period of up to 29 % without the occurrence of serious disease. Up to 70 % of the forest
monkeys were found immune, thr ages suggesting a
continuous enzootic. Work ,on other forests in UganCah. O.R.S.T.O.M.,
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da also revealed high immunity rates in monkeys with
however very low immunity rates in humans (HADDOW,
1968).
HUMAN

CASES OF YELLOW FEVER.

In 1941 in Bwamba, a virus was isolated from -a
sick woman ,who was not, in fact, deseiperatly ’
ill. It was also isolated twice from A. (S.) sirrzpsoni
thus establishing definitely that YF virus was in East
Africa, MAHIAFFY et al. c1942). This then led to the
mass vaccination of the people in Bwamba and the
adjoining country of Tora District resulting in a 93 %
immunity 3 years later.
A soldier is thought to have become infected in Langata
forest near Nairobi. No virological confirmation was
made, but serological evidence was obtained in the Lan,gata forest fringe (MAHAFFY et al., 1946).
In 1952 a fatal case occurred in a Eurppean in
Toro, Western Uganda, but this, also, was not confirmed virologically. ‘Clinically and histologictily it was
compatible with YF. The man, though vaccinated 4
years previously, was thought to bave acquired the infection locally and the vaccine was thought to have been
inferior to the Rockefeller vaccine. A survey of wild
monkeys in the area showed 3 immune monkeys out of
S. Entomological investigation showed the prescnce
of A. &icanus
(Ross et al., 1953).
The most recent case of 1964 in an African in
Central Uganda is the only fatal native Ugandan fully
documented. Virus was isolated and reisolated fcom
both serum and CSF. The liver histology was unequivocal. Three strains of YF virus were isolated from
A. ufricanus taken from ground level and lfrom the
forest canopy near the house of the fatal case.
Thcse results further confirmed the already known
cycle of YF in East African forests. It was further
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observed that, had A. simpsoni been anthropophilic,
conditions were ripe for a human epidemic. Of the
six monkeys captured in this forest, 5 were immune
with one showing evidence of recent infection ; HADDOW (1965), TULLOCH and PATEL (1965), WILLIAMS et
al. (1965) and SJMPSONet nl. (1965).

RECENT WORK.
Subsequent to the disastrous 1960-62 YF epidemit in Ethiopia, collaborative work was carried out by
the E.A. Virus Research Tnstitute. with the Medical
Research Laboratories and the Netherlands Medical
Research Centre, both in Nairobi. This work was
mostly concentrated on the Northern Frontier of
Kenya and on north eastern Uganda. Other areas in
Kenya where past serological evidence had indicated
the possible presence of YF virus were also included.
The results of these surveys have been published by
HENDERSON et nl. (1968), ‘(1970) ,and METSELAAR et al.
(1970).

Briefly, in Kenya the high immunity rates in humans (7-15 %) lfound in Lokitaung, Moyale and Lodwar were seriously thought to have been the extension
of the Ethiopian epidemic. The 14-22 % immunity
rate at Marsabit, however, is thought ho have been
aoquired locally. This is in fact the second highest
immunity rate recorded in East Africa, the highest being
Bwamba, Uganda.
Yellow jfever virus was not isolated from the mosquitoes. The few vervet monkeys (C’ercopithecz~s spp.),
baboons (Papio spp.) and bush babies (Galago senegalensis spp.) were non immune.
No YF virus was isolated from mosquitoes at the
toast nor in the Ngong and Langata forests. The 12
bush babies from the toast were negative. In Kenya
therefore in recent times, though the investigations are
incomplete, it would appear that the classical East Africari spill-over infection may have occurred only in Marsabit in the absence of A. simpsoni.
The results for Uganda put the immunity rate at
1,3 %, a11being in adults (HENDERSON et nl. 1966 a).
The absence of immunity in children in Bwamba
samples was of particular
interest as opposed
to previous surveys where the immunity was 2 % in
children and 19 % in adults. ‘(HUGHESet al. 1941).
Immunity to Banzi (H 336), Wesselsbron and West Nile
was, however, widely distributed throughout Uganda. A
survey of the monkeys showed a surprisingly low rate
or 3 % immunes, whereas 71 % were immune to Zika
virus. (HENDERSON et al. 1965). Tt was postulated that
the Zika immunity ,may be a factor that has reduced the
incidence of YF immunity.
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It is established that YF is in East African forests.
In some places it is dangerously adjacent to non-immune human populations. It would probably need only a
slight swing in the balance of non biting A. simpsoni to
a man biting one and the situation would explode.
The coastal areas of Kenya pose a potentially hazardous situation, because here, man biting A. sinzpsoxi
and endophilic A. aegypti overlap. Immunity in Galagos has been detected in the ,past together with very low
immunity rates in monkeys and man. The reasons for
the absence of human YF cases in these areas need to
be defined.
HENDERSON et al. (1970 a) demonstrated with rhesus and vervet monkeys that previous Wesselsbron
immune ,monkeys had no demonstrable viraemia on
subsequent challenge with YF. Those immune to Zik..t
demonstrated a reduced viraemia. The full epidemiological significance of the Group B arbovirus cross-protection needs further definition.
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