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ON THE BEHAVIOUR OF THE MONKEY ALOUATTA FUSCA
Humporpr INOCULATED WITH ASIBI STRAIN OF YELLOW
FEVER VIRUS

BY

FLAVIO pa FONSECA

The presence of the howler monkey of Central and South America is easily
revealed in a certain forest region on account of its howl which is audible more
than a kilometer round within the forest. These animals are black or tawny
and are subdivided in several species of the genus Alouatta (bugio, singe hurleur,
Briillaffe). Its voice is hollow, but very strong, not in proportion with its size,
denouncing the animal at a great distance.

The absence of its roaring is soon noticed by hunters and inhabitants of the
forest vicinity, for the monkeys never leave their abode for a longe time.

The specialists who study the epidemiology of the jungle yellow fever have
their attention called to this very fact of the desappearance of the Alouatia by
the time of the outbreaks of yellow fever epidemics. Dead or sick monkeys, as
well as its remains, are being found by hunters and inhabitants of the neigh-
bourhoods.

The presence of these animals is easily perceived because of their noise,
which is generally heard daily and at the same hours, according to the seasons
and probably to the groups. From this observation, those who considerer these
animals as precursors of the yellow fever epidemics seem to be right.

Aragio (1) states that the mortality among howler monkeys generally
Precedes 20 days the epidemic outbreak in the region.

Since Davis (2) succeeded in infecting a young Alouatta semiculus from
Amazonas by the bite of Aedes aegypti infected with virus of the strain S. R.,
it has been settled that these monkeys are sensitive to the experimental ino-
Culation of the yellow fever virus. The virus was reisolated three days later
through inoculation in rhesus and by the bite or some new Aedes. The Alouatta
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proved to be immane after 17 days, its serum having protected a rhesus against
yellow fever infection.

Aragio also tried, in 1938 (loc. cit.) to infect two howler monkeys of the
species A. rufus and A. caraya, from S. Paulo, the presence of active virus in
the blood of A. caraye having been proved orly 3 days after inoculation, when
the animal died. None of the two monkeys presented typical symptoms, nof
characteristic anatomo-pathological lesions. The virus used by Aragio had been
isolated from a case of jungle yellow fever.

Having obtained a young monkey of the species A. fusca Georrr., (Fig. 1),
we also tried to infect it with Asibi wvirus.

This was made, on 5-IV-39, by subcutaneous inoculation of 0.5 cc. of
blood of rhesus, dried in the vacuum according to the technique of Sawyerl
Lloyd and Kitchen (3). '

A concomitant malaric infection was suspected, as the thermic curve was
very irregular in the subsequent days, averaging 38°5 C. in the morning, and rising
from midday to the afternoon, when the temperature reached almost always
more than 40°, and even 40°7. Examination of blood smears permitted
to confirm this prevision, for they showed a heavy infection by Plasmodium
brasilianum GONDER et BErRENBERG-GoOsSLER, 1909,

The indications which the temperature could have furnished concerning th*
covrse of the yellow fever infection, are of little value, no thermic rise havings
however, been noticed, in the morning, during the whole experiment.

The monkey was bled 3 days after the inoculation, and no isolation of the
virus was obtained by intracerebral inoculation in four Swiss mice, each animal
receiving a dosis of 0,03 c.c. of blood; this fact may be attributed either to the
lack of multiplication of the virus in the scanty period of three days, or to the
small number of mice used.

The test was repeated on the 8th day with 6 mice: one of them pre.aenttd
paralysis on the 13th day, when it was sacrificed, the virus being reisolated-
The behaviour of this virus was normal in seven passages in mice. .

Reisolation of the virus by intracerebral inoculation of mice was tried 14
days after the inoculation, this test proving to be once more positive, as 0f€
mouse presented typical paralysis on the 15th day.

The monkey died on the 15th day after the inoculation, having prestﬂ“’d
a great fall in the temperature on the 14th. An isolation of the virus fro®
liver, brain, kidney and spleen was tried without result.

The anatomo-pathological examination of the liver showed only fatty de8%

neration ond few necrotic focuses, with no typical aspect, besides the p
of malarial pigment.
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The death of the howler monkeys, according to the observation of others
authors, is a natural consequence of captivity, there being no proof of their
death by yellow fever or malaria.

The same interesting fact that no symptoms of yellow fever could be observ-
ed during life or after necropsy, verified by Davis and by Aragdo, was, there-
fore, noticed in this experiment,

The fact that the inoculation of the virus was not followed by death in the
various experiments, still leaves the problem of the disappearance of the monkeys
in the jungle yellow fever regions without solution.

Remarkable is the observation on the permanence of the virus Asibi during
14 days in the organism of the Alouatta, without being observed any clinical
symptom or anatomo-pathological lesion. That suggests then the possibility of
the species being sometimes a carrier of the virus in the nature.

Therefore, going thrm;gh all the literature concerning yellow fever, we
could not find any reference to the fact that the virus inoculated in the organism of
South American monkeys circulates for more than five days. This confirms
very specially the above mentioned hypothesis,

We cannot make a more cathegoric statement, as the strain of yellow fever
virus used in this experiment had been maintained fo over a year, at — 12° C.
in our laboratory, after being dried by the technique of Sawyer, Lloyd and
Kitchen, which has perhaps weakened it.

Another experiment was made with an adult Alouatta and with a more
recent virus, directly received from the Rockefeller Foundation, by the kindness
of Dr. Fred Soper, whom we thank for the air mail sending. We did not succeed

in this test, the peritoneal inoculation being followed by a secondary infection,
which caused the death of the animal after three days.

We are very obliged to Dr. F. P. de Barata Ribeiro, who kindly ofiered
the Alouatta from his Department. We also thank Dr. Paulo Rath de Souza
for the help in making the anatomo-pathological examinations, and Dr. Paulo
Sawaya for the specific determinations of the Alouatta.

ABSTRACT

The inoculation of the virus Asibi into a howler monkey, Alouatta fusca
GeorrFr., 1912, did not allow the observation of any clinical symptoms, though
it had been possible to reisolate the virus on the 8th and 14th day.
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