
58 SUMMARTES OF PAPERS

disease. These viruses were ether-resistant and pro-
duced lesions in suckling mice consistent with
coxsackie A viruses. No dengue viruses were
isolated from 16 liver specimens obtained immedi-
ately after death by means of a Vim-Silverman
needle. Fresh liver tissue was trypsinized and
inoculated into BS-C-l cells as well as into tubes
containing growth medium only.
The results described differ from those obtained

by Dasaneyavaja & Charanasri,2 who reported the
isolation of a dengue type 4 virus from the liver
tissue of a 4-year-old Chinese girl who died of
haemorrhagic fever in 1960. They are consistent,
however, with the observations of Bhamarapravati
& Boonyapaknavik,3 who were unable to demon-
strate dengue antigen in human tissues stained with
fluorescein-conjugated antidengue globulin and with
our own failure to protect mice against dengue virus
challenge by immunizing them with suspensions of

2 Dasaneyavaja, A. & Charansri, U. (1962) In: Sympo-
sium on Haemorrhagic Fever 1961, Bangkok, p. 61 (SEATO
Medical Research Monograph No. 2).

3 See page 50.

autopsy materials. The absence of demonstrable
etiological agent or antigen in the tissues of patients
dying of an infectious disease of relatively short
course is puzzling. Such a phenomenon might be
explained by one or more of the following hypo-
theses: (a) dengue virus may proliferate in tissues
other than those conventionally examined; (b) the
virus may be thermally inactivated before inocula-
tion into the laboratory host; (c) toxic substances
(excluding neutralizing antibody) in autopsy materi-
als may inactivate dengue virus; (d) fatal haemor-
rhagic fever may be caused by viruses which do
not readily propagate in mice or tissue culture;
(e) some illnesses diagnosed as haemorrhagic fever
and terminating fatally 'may be caused by agents
other than dengue viruses; (f) some deaths from
haemorrhagic fever may be itrogenic; and (g) den-
gue viruses may be irreversibly inactivated by anti-
body before or during the severe stages of haemor-
rhagic fever and before death. Further virolo-
gical, clinical and pathological studies will have to
be carried out before these and other questions can
be answered.
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Recent Virological Studies of Philippine Haemorrhagic Fever*

VIRGINIA BASACA-SEVILLA I

This paper presents the results of some virological
studies on blood samples collected in the Philippines
between November 1963 and August 1964.
Most of the blood samples were taken during the

febrile stage from hospitalized patients diagnosed as
suffering from haemorrhagic fever or influenza.
Samples were likewise taken from apparently normal
adults and children in several places in the country.
BS-C-1 cells were used for most of the virus

isolation and neutralization techniques. Some
samples were also inoculated into suckling mice for
virus isolation. The standard haemagglutination-
inhibition (HI) and complement-fixation (CF) tech-
niques adapted to microvolumes were used through-
out these studies.
The results may be summarized as follows:

* Originally issued as document IR/Haem.Fever/Sem.1/
WP/53.

I Bureau of Research and Laboratories, Department of
Health, Manila, Philippines.

1. Fifteen paired sera from hospitalized cases of
clinically diagnosed haemorrhagic fever from Manila
and surrounding provinces were tested by HI and
CF tests. Fourteen showed HI and CF antibodies
for dengue virus. One had no demonstrable antibody
for either dengue or chikungunya virus and none of
the remaining fourteen showed antibody for chikun-
gunya.

2. HI tests on single serum samples from 55
clinically diagnosed influenza cases showed that
65% had antibody for dengue virus, 12.74% having
titres that varied from 1: 640 to 1: 5120. 6.94% had
HI antibody for chikungunya virus.

3. HI tests on single serum samples from 31
clinically diagnosed haemorrhagic fever cases showed
that 80.64% had antibodies for dengue virus, 35.5 %
having a titre of at least : 1280. No antibody for
chikungunya virus was detected.
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4. HI tests on samples from 67 children aged
0-14 years showed that 23.98% had demonstrable
dengue antibody and 1.5% had chikungunya HI
antibody.

5. A limited survey of several places in the
Philippines revealed that humans have, in the past,
been exposed to group A and B arboviruses.

6. From 85 acute sera inoculated into BS-C-l cells,
10 isolates have so far been obtained. From 11 acute
sera inoculated into suckling mice, 2 isolates have
been obtained. Seven of the tissue-culture isolates
have been identified as dengue type 4, one as dengue
type 2, and two are still unidentified. Both isolates
from suckling mice have been identified as dengue
type 4.
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Virological Studies of Haemorrhagic Fever in Calcutta *
J. K. SARKAR 1

Dengue is known to be endemic in Calcutta,
where more than 80% of the normal population
have antibodies against group B viruses.2 But in
July 1963, medical practitioners in Calcutta came
across a new type of disease, in which fever and
circulatory collapse, with or without haemorrhagic
manifestations, were the presenting features. The
disease appeared in two waves, although one over-
lapped the other. The first wave, which had its peak
in September, was the more severe, with a high case-
fatality rate, and mainly affected children; many of
these earlier cases could not be investigated. The
second wave, which had its peak in November,
affected both children and adults, but the mortality
was lower and haemorrhagic manifestations were
less frequent in these cases.

In all, 222 cases were investigated during the
period July 1963 to September 1964. Of these 74 %
were male, 26% female, 61 % were hospitalized, 65%
had arthralgia, 21 % had rash, 17% had lymph-
adenitis, 30% had haemorrhage and 3% died.
Chikungunya virus could be isolated from 57 out

of the 222 cases, and dengue 2 virus from one.
Haemagglutination-inhibition (HI) and complement-
fixation (CF) tests of paired samples of sera were
carried out using the virus antigens of Japanese
encephalitis, West Nile, dengue types 1, 2, 3 and 4
and chikungunya. The serological findings, the
monthly frequency of chikungunya virus isolations,
and the appearance of the outbreak in two succes-

* The work was carried out jointly by the staff of the
Virology Department, School of Tropical Medicine, Cal-
cutta, and of the Virus Research Centre, Poona. Many of
the facts presented have been published in: Indian J. med.
Res., 1964, 52, 651-659 and 684-691. Originally issued as
document IR/Haem.Fever/Sem.l/WP/65.

I Sarkar, J. K. & Chatterjee, S. N. (1962) Indian J. med.
Res., 50, 833-841.

sive waves all suggest that the earlier wave was due to
some group B virus, probably dengue, while the
later wave was due to chikungunya virus. Two of
the chikungunya-positive patients died.
During isolation of chikungunya virus from the

acute sera by mouse inoculation, the following
observations were made:

(a) Blind passage was not very satisfactory;
(b) The higher dilution of infected brain suspen-

sion gave a higher infection rate in mice than the
lower dilution;

(c) The titre of virus in the acute samples of sera
varied from 10-1 to 10-6;

(d) Most of the virus strains isolated were ob-
tained from sera collected within 48 hours of the
onset of the fever, and the latest serum to give
positive isolation was collected on the 6th day of
illness;

(e) Occasionally, mice showed haemorrhage in the
intestine.
Attempts were made to isolate virus from mos-

quitos: 1178 Culex pipiens fatigans, 484 Aedes
aegypti and 230 Anopheles subpictus-all collected
from the living-quarters of the patients-were divi-
ded into 20, 15 and 7 pools, respectively, and
inoculated into mice after the ingested blood had
been digested. Only two strains of chikungunya
virus could be isolated, from two of the pools of
A. aegypti.
Human and animal sera were surveyed to deter-

mine the presence of chikungunya antibody. Four
out of 50 sera collected from children gave positive
HI and CF tests, while out of the sera collected from
15 cows, 12 horses and 4 dogs, only one was positive
-a bovine serum that reacted to the HI test.
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