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India from countries to the east, Calcutta provides
an optimal opportunity. Similarly, if these agents
were previously absent from India, one may pre-
sume that dispersion throughout India from Cal-
cutta has already taken place. Epidemics of acute

haemorrhagic fever may therefore be anticipated in
other Indian cities in the future. In fact, epidemics
of dengue-like disease, with some severe haemorrha-
gic cases, did occur in a number of places along the
east coast of the peninsula during 1964.
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Progress Report from the Virus Research Centre, Poona, on Outbreaks
of " Dengue-like" Illness in South India *
T. RAMACHANDRA RAO 1

Outbreaks of a " dengue-like " illness occurred in
several places in Madras State and in Visakhapatnam
in Andhra Pradesh in the months of August to
October 1964.

In Madras and Vellore cities (in Madras State)
and in Pondicherry city the outbreak assumed
epidemic proportions, involving all parts of these
cities; all age-groups and both sexes were affected,
including elderly persons and most households, in
some of which there were multiple cases. The chief
clinical symptoms of the disease were sudden onset
of fever (103°F-105°F; 39.4°C-40.6°C) associated
with severe low back-ache and severe joint pains,
particularly affecting the small joints of the hands and
feet. A number of patients developed a prominent
diffuse maculopapular erythematous rash over the
body, head and extremities. A very small percentage
of the patients had mild haemorrhagic symptoms,
ranging from epistaxis and bleeding gums to frank
haematemesis and melaena. The mortality was
practically nil.

Altogether 76 isolations of chikungunya virus were
made from the blood of patients and 48 isolations of

* Originally issued as document IR/Haem.Fever/Sem.l/
WP/63.

1 Director, Virus Research Centre. Poona. India.

the same virus from wild-caught Aedes aegypti.
Serological conversion was found in a number of
patients from whom paired sera were tested.

In Visakhapatnam; Andhra Pradesh, a small
outbreak of fever with haemorrhagic symptoms was
noticed in the King George Hospital. Pain in the
joints was a feature in some cases; rash was not a
common feature but occurred in a few patients.
Studies on acute, convalescent and survey sera have
given the following results.

(1) There has been no indication of activity by
chikungunya or Sindbis viruses.

(2) Clear serological conversion in haemagglutina-
tion-inhibition tests to group B arboviruses was
demonstrated in 20 out of 44 survey sera tested.

(3) 5 out of 20 acute sera inoculated into infant
mice yielded agents which appear to be dengue
viruses.

(4) 15 out of 20 acute sera seeded in tissue culture
(monkey kidney cells) yielded an agent which renders
the cells resistant to challenge by type 1 poliovirus.

(5) Mosquito pools inoculated into mice have not
yet yielded any agent.

The situation in Visakhapatnam appears to be the
result of a small dengue epidemic.
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Haemorrhagic Fevers in the USSR *
V. M. ZDANOV'

In the USSR, haemorrhagic fevers have been the
subject of study since 1934, when attention was first

* Originally issued as document IR/Haem.Fever/Sem.l/
WP/38.

1 Director, Ivanovski Institute of Virology, Moscow,
USSR.

drawn to some cases of haemorrhagic nephroso-
nephritis observed in the Far East. In 1944 cases of a
haemorrhagic fever with different clinical manifes-
tations and different epidemiology were discovered
in the Crimea; and in 1945, in Omsk Oblast, an
epidemic occurred of a haemorrhagic fever that
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differed from the two types observed earlier. Thus,
three types of haemorrhagic fever, differing in
etiology, clinical course and epidemiology, are
encountered in the USSR.

Haeniorrhagic nephroso-nephritis (HNN)
HNN as a clinical entity was discovered by

turilov,2 and its etiology and epidemiology have
been studied by Smorodincev.3 This disease occurs
in Asian and European parts of the USSR, and
diseases presenting a similar clinical picture have
now been discovered also in Finland, Sweden,
Czechoslovakia, Hungary, Bulgaria and Yugo-
slavia.
The incubation period of the disease ranges from

12 to 23 days, but is usually 15 days. The disease
generally develops suddenly, though occasionally
there are prodromal symptoms, and passes through
four phases: a febrile phase, a phase of haemorrhagic
symptoms, a phase of organic lesions (mainly in the
kidneys) and a convalescent phase. The most fre-
quent complications are due to massive haemor-
rhages into various organs (kidneys, gastrointestinal
tract, pancreas, spleen or brain). Four different
types of HNN are distinguishable-typhoido-
influenzal, gastrointestinal, uraemic and meningo-
encephalitic.

Ordinary laboratory animals, including chick
embryos, did not prove suitable for the isolation of
virus from patients. The viral nature of the disease
was, however, demonstrated in experiments on
volunteers, in whom symptoms of HNN were
reproduced after the administration of blood, serum
or urine. Recently, Cumakov et al.4 have de-
monstrated a specific virus in tissue culture by means
of fluorescent antibody from convalescent patients.

In most cases the places affected are areas of
river valleys and lakes with meadows, bushes or
sparse forest, inhabited by small wild rodents.
The suspected vectors are gamasid ticks, which make
their way into dwellings as a result of the migration
of wild rodents from open habitats into villages.

Crimean haemorrhagic fever (CHF)
CHF was discovered and studied by Cumakov

and co-workers.5 The disease occurs in the Crimean

peninsula and adjacent areas, and in Central Asia,
Bulgaria and Romania.
The incubation period is 7-12 days. The disease

develops suddenly with high fever, which subsides
after 2 or 3 days and then reappears. During this
period a haemorrhagic syndrome (epistaxis, haema-
temesis, haemoptysis and intestinal bleeding) and
general intoxication develop. Lesions of the kidneys
are rare, but haemorrhagic rashes are common.
the case-fatality rate is 3-5% in the Crimea, and
10-30% in Central Asia. Mild forms without the
haemorrhagic syndrome may be encountered.

Attempts to reproduce the infection in laboratory
animals and chick embryos have been unsuccessful
and the viral causation of the disease was demon-
strated in experiments on volunteers. As in the case
of HNN, Cumakov et al.5 have recently demons-
trated a specific virus in tissue culture by means of
fluorescent antibody from convalescent patients.
CHF occurs in desert and steppe areas. Hares are
suspected as a reservoir of the virus and Hyalomma
ticks as vectors. In contrast to the other forms of
haemorrhagic fever, CHF infections have been
contracted by medical workers tending the sick (in
Central Asia).

Omsk haemorrhagic fever (OHF)

OHF was discovered by local doctors and its
etiology was established by Cumakov.8 The disease
exists in Omsk Oblast and in the Western Ukraine
(Bukovina), and a similar but not identical disease
has been discovered in Mysore State, India (Kyasa-
nur Forest disease).
The OHF virus has been isolated from the blood

of patients by inoculation into white mice and also
from Dermacentor ticks caught in foci of infection.
According to the classification adopted by the WHO
Study Group on Arthropod-borne Viruses,' it
belongs to group B of arboviruses.
The incubation period is 2-4 days. The disease

develops suddenly with high fever, which lasts for
3 or 7 days and then subsides. The haemorrhagic
symptoms (epistaxis, haemoptysis and pulmonary
and uterine bleeding) occur during the first days of
the illness; they are not extensive and quickly pass
off. The disease follows a more benign course than

2Curilov, A. V. (1940) [The clinical features of haemor-
rhagic nephroso-nephritis] (Thesis).

a Smorodincev, A. A. (1940) 2. Mikrobiol. (Mosk.),
No. 8, p. 88.

4 umakov, M. P. et al. (1964) (Paper presented at
Annual Session of the Institute of Poliomyelitis).

5 Cumakov, M. P. (1945) [A new tick-borne virus disease-
haemorrhagic fever in the Crimea]. In: [Crimean haemor-
rhagic fever], Simferopol'.

6 Cumakov, M. P. (1948) Vestn. Akad. med. Nauk., 2, 19.
7WHO Study Group on Arthropod-borne Viruses (1961)

Wid Hlth Org. techn. Rep. Ser., 219.
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the others described here: convalescence ensues
more quickly and the case-fatality rate does not
exceed 0.5-3%.
OHF is distributed throughout the forest steppe

zone to the north of Omsk. Patients have usually
been bitten by ticks. The ticks have a wide range of
warm-blooded hosts that take part in dissemination
of the virus.
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Vertebrate Hosts of Chikungunya Virus *

SCOTT B. HALSTEAD & SUCHINDA UDOMSAKDI

Chikungunya may be an arthropod-borne virus
with both a zoonotic and an urban cycle. Aedes
aegypti, Aedes africanus and Aades albopictus have
been established as biological vectors by repeated
isolations from nature (by Singharaj et al.1 and
Weinbren et al.2) or by laboratory transmission
studies (by Shah et al.3). Each o' these species is pre-
dominantly anthropophilic and probably they
account for transmission from man to man in urban
and rural areas of - South-East Asia and Africa.
Neutralizing antibodies to chikungunya virus have
been found in human sera examined in this labo-
ratory from all areas of Thailand and from Rangoon
(Burma), Saigon and the Mekong River delta (South
Viet-Nam) and Vientiane (Laos). Chikungunya virus
was not isolated during extensive prospective viro-
logical studies undertaken in Malaysia (Elisberg-
personal communication). Tribal groups living 2000
feet (600 m) or more above sea level in Thailand,
Laos, and South Viet-Nam have little evidence of
chikungunya infection.

Evidence that chikungunya has a transmission
cycle other than man-to-mosquito-to-man was first
presented by Weinbren et al.,2 who demonstrated
viraemia in monkeys, and Osterrieth & Blones-

* From the Virology Department, US Army-SEATO
Medical Research Laboratory, and the Department of
Microbiology, Faculty of Public Health, University of
Medical Sciences, Bangkok, Thailand. Originally issued as
document IR/Haem.Fever/Sem.1/WP/23.

'See page 67.
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Redaura,4 who found antibodies in chimpanzee sera.
Subsequently, McIntosh et al.5 demonstrated the
susceptibility of several other primate species, while
wild birds (5 species), chickens, cattle, sheep,
goats and horses did not become viraemic when
inoculated subcutaneously. In Thailand, chikun-
gunya may behave somewhat differently. Hae-
magglutination-inhibiting (HI) and neutralizing
antibodies to chikungunya have been demonstrated
in adult cattle, water buffalo, horses, pigs, dogs,
monkeys, rabbits and bats. No antibodies were
found in cats or four urban rodent species. The
animals surveyed were from Bangkok or the sur-
rounding alluvial plain of the Chao Phrya River.
The species with the highest percentage of HI and
neutralizing antibody were horse (37.5 %), pig
(34.8%) and water buffalo (22.5 %). At present no
other group A arboviruses have been demonstrated
from areas of South-East Asia where chikungunya
is known is known to be endemic.
One strain of chikungunya virus was recovered

from a pool of 200 Culex tritaeniorhynchus captured
in November 1962 at the Red Cross Horse Farm,
Bangphra. This farm, 60 miles (100 km) south-east
of Bangkok, stables approximately 120 horses and is
located on moderately hilly terrain surrounded by
tapioca plantations.
Whether and under what circumstances verte-

brates in South-East Asia can function as hosts for
transmission of chikungunya virus to mosquitos is
not known.

' Osterrieth, P. & Blones-Redaura, G. (1960) Ann. Soc.
belge Med. trop., 40, 199-203.

5 McIntosh, B. M., Paterson, H. E., Donaldson, J. M. &
DeSousa, J. (1963) S. Afr. J. med. Sci., 28, 45-52.
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