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Virological and Serological Studies on Cases of Febrile Illness
with Haemorrhagic Manifestations in Calcutta *
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During the epidemic of haemorrhagic illness
at Calcutta in 1963-64 a total of 148 sera were
inoculated intracerebrally into suckling mice for
isolation of virus. Virus was isolated only from the
acute sera collected within the first three days after
the onset of illness. There were six isolations made
from 37 cases (16.1 %) investigated from July to
October as compared with 32 from 57 (56.1 %)
investigated from November to March.

Thirty-seven of the 38 isolates were proved to be
strains of chikungunya virus. The remaining agent
obtained from a patient ill in October was identified
as a group B virus, most probably dengue 2. The
ease with which chikungunya viruses were isolated
in the later part of the outbreak was in striking con-
trast to the difficulty experienced in isolating a
group B agent during the earlier part of the epi-
demic.

Seventeen paired sera were collected during the
period September-October and a further 17 were
collected from November onwards. Almost all the
sera collected in September-October showed con-
versions by the complement-fixation and/or haemag-
glutination-inhibition tests for one or more group B
viruses. One patient showed conversion for both
chikungunya and group B viruses. A single patient,
whose acute specimen was collected at the very end
of October showed conversion for chikungunya virus
only. On the other hand, in the specimens collected
from November onwards, 15 or 17 paired sera
showed conversion for chikungunya alone and two
pairs showed no conversion though they had the
same titres for both group B and chikungunya
viruses in acute and convalescent samples.
A very interesting outcome of these serological
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studies has been the confirmation of the earlier con-
clusion drawn from the clinical data-namely, that
there were two phases in the outbreak in Calcutta;
the first one lasting until October, during which
dengue or a closely related virus was active, and the
second from November onwards, during which
chikungunya virus was predominant. There seemed
to be very little overlap between the two phases.
As soon as chikungunya virus was established as

responsible for the second phase of the outbreak in
Calcutta, 313 sera collected in Calcutta in 1955 and
1960 from persons of different age-groups were
tested for the presence of haemagglutination-
inhibiting (HI) antibodies against this virus.
Although a large number of sera were from the
younger age-group, chikungunya HI antibodies were
detected only in sera from older people. There were
14 persons with HI and neutralizing antibodies in
their sera: two were between 25 and 30 years of age,
one was 30 years old, and the rest were 40 or over
when the serum specimens were collected. These
results seemed to indicate that chikungunya virus or
even a closely related virus had not been active in
that area in the recent past.

Recently, a few sera collected from the horses at
Manjri, Poona, yielded a positive reaction to
chikungunya virus in HI tests. The horse sera along
with the human sera from Calcutta collected during
1955 and 1960 and the convalescent sera from the
febrile patients obtained during the present epidemic,
were sent to Dr Jordi Casals for HI studies with other
closely related group A antigens belonging to
Semliki, Mayaro and Getah complex. The horse
sera had the highest HI titres for some other group A
viruses, particularly Getah virus, which was isolated
from mosquitos from Malaya, Japan and Australia.
On the other hand, all the human sera yielded the
highest HI titres for chikungunya virus only.
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