
490 NOTES

Although moderate portal inflammation was pre-
sent in the livers of many of the monkeys, patho-
logical changes of apparent clinical significance were
noted only in the one infected monkey that was not
perfused. The presence of large numbers of eggs in
the lungs of this animal suggests that significant
portal obstruction and portal-systemic collateral
circulation were present, but we have no other
evidence to indicate that physiologically significant
portal obstruction was present. The liver lesions in
this animal were characterized by granulomatous
hepatitis with obstruction of small portal venules.
Portal fibrosis similar to that seen in man (Bogliolo,
1957) and in the chimpanzee (von Lichtenberg &
Sadun, 1968) with advanced hepatosplenic schistoso-
miasis was not seen.
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A Note on an Outbreak of Typhoid Fever in Western Sudan and on
the Isolation of a Monophasic Variant of a Diphasic Salmonella Serotype
by A. QUDDUS KHAN 1 & M. H. SATTI 2

In March 1964 a preliminary report was sent to
the Sudanese health authorities by the Provincial
Medical Officer of Health, Darfur Province, that a
devastating outbreak of illness had occurred in the
village of Mellit and 38 villages in its vicinity,
causing over 800 cases of disease. Mellit is a large
village some 65 km due north of El-Fasher, the
capital of Darfur Province. It is of considerable
importance in the camel trade, having a large market
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where camels are bought for export on the hoof to
the United Arab Republic along the trans-Saharan
camel route to Egypt (Darb El-Arbaeen).
The Provincial Medical Officer of Health having

requested assistance, the second author (M. H. S.),
then Director of Medical Research Laboratories,
Sudan, immediately went to the area by aeroplane,
accompanied by appropriate staff. In the hospital
at El-Fasher they saw patients with the symptoms
of typhoid fever, many of these persons being in
the terminal stages of the disease. In Mellit, how-
ever, they saw cases of both typhoid fever and
dysentery.
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In view of the explosive nature of the outbreak
and of the fact that the only source of water common
to all the affected villages was a large reservoir, a
water-borne infection involving this artificial lake
was suspected. The lake, which receives water
during the rains for storage and use throughout the
dry season, is used for all purposes-drinking by
both man and animals, washing etc.-by the in-
habitants of Mellit. The nearby villages also obtain
their water from it, the water being carried away in
water-skins and similar containers. There are no
wells in the area, since there is no subsoil water, the
nearest aquifer being some 50 km to the north. The
water was not treated in the reservoir and was custom-
arily consumed unboiled and otherwise untreated.
Examination of the reservoir showed that the

water was covered with algae and foul-smelling.
Many fish were said to have been found dead just
before the outbreak.
Water samples were collected from 3 different sites

and tested for the presence of salmonellae by cultur-
ing on indicator and selective media (MacConkey's
agar and desoxycholate citrate agar) and by adding
1 ml of the water sample to 9 ml of selenite F enrich-
ment medium.

Salmonella typhi was isolated from one of the
3 samples of the water. The same serotype was also
isolated from stools of many patients.
Another Salmonella with the antigenic structure

6,7: b: - was also recovered from the stools of
a patient suffering from gastroenteritis. This was the
first record of this monophasic Salmonella in the
Sudan and as far as is known to the writers this is
a new monophasic variant of some other diphasic
Salmonella serotype which, besides having 6,7 as 0

antigens and b as H phase-I antigen, has some other
antigen or antigens in the second phase-e.g., Salm.
brazzaville (6,7: b: 1,2), Salm. edinburg (6,7: b: 1,5),
Salm. georgia (6,7: b: e,n,x), Salm. ohio (6,7: b: l,w),
S. leopoldville (6,7 : b : Z6), Salm. kotte (6,7 : b : z3s)
and Salm. bloemfontein (6,7: b: [e, n, x]: Z42). How-
ever, the last-named serotype (Salm. bloemfontein)
belongs to biochemical Salmonella subgenus II
(Kauffman, 1966), whereas this newmonophasic strain
belongs to Salmonella subgenus I.
The Veterinary Pathologist of the Ministry of

Animal Resources, Sudan, isolated Salm. typhimu-
rium from a donkey which had died after a short
illness in Mellit (Fawi, personal communication,
1964). The animal had been kept by its owner in
the area near the water reservoir. Stools of many
patients were examined but this serotype was never
isolated from them although Shigella flexneri was
isolated from the stools of some patients.
The water in the reservoir was also examined

chemically but no poison was found.
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