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of 4 more years (range: 0-13 years) 1 from the time the
parent started sulfone treatment until he became
bacteriologically negative. In cohort B, the 42 infants
had no exposure to an untreated parent (by defini-
tion) but were exposed to a treated, bacteriologically
positive parent for an average of 3.7 years (range:
1-10 years).'

It therefore appears that the Hong Kong study and
follow-up come very close to meeting the criteria
proposed by Bechelli & Guinto (op. cit.) for " final
proof ". It is very desirable, however, that these
observations should be repeated in another popula-
tion to obtain confirmation. It should be pointed out
that this study should preferably be made in a
population, such as that of Hong Kong, in which the
prevalence ofleprosy is low, so that the probability of
exposure from a source other than the index case will
be small. Correspondence proposing suitable popu-
lations for which adequate contact follow-up surveys
have been made, good records kept, and no chemo-
prophylaxis or BCG given to contacts (Worth &
Wong, unpublished data) will be welcome.

Final proof (i.e., confidence) can be provided either
by the results of unassailable experiments or by an
accumulation of independent observations that indi-
vidually support the hypothesis. It should be pointed
out that the Hong Kong data, though limited, are
strongly supported by the important study made by

1 The time that some of these parents spent in the lepro-
sarium has been deducted from the exposure time.

Shepard et al. (1968) in which the infected mouse
foot-pad was not used as a biological model ofhuman
leprosy, but was used simply as a reliable, quantita-
tive, in vivo culture system. It was shown by serial
biopsies taken at monthly intervals from human
lepromatous leprosy patients starting sulfone treat-
ment that the M. leprae in the biopsy material lost
their ability to multiply shortly after the start of
therapy; the morphological index fell at about the
same time. This observation, in conjunction with the
Hong Kong data, goes a long way towards a final
proof of the hypothesis. It is hardly fair to ask the
reader to ignore the crucial experiment made by
Shepard et al. (op. cit.) when the confidence to be
placed in such an important hypothesis is being
evaluated.
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Susceptibility of rodents to Japanese encephalitis virus*

JAMES E. WILLIAMS 1 & SOMSAK IMLARP

The WHO Scientific Group on Arboviruses and
Human Disease (1967) has pointed out that wild
rodents function as natural hosts of several arbo-
viruses. The possibility that rodents function as
hosts of Japanese encephalitis (JE) virus has been
considered in Japan (Scherer et al., 1959), India
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1 Present address (reprints): Microbiology Division,
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cal Center. Washington, D.C. 20012, USA.

(Carey et al., 1968), Malaysia (G. S. Platt & J. Ireland,
unpublished data), Taiwan (Wang et al., 1962), and
Thailand in serological surveys. Little evidence of
rodent involvement was found in Japan, except per-
haps for Apodemus speciosus, one specimen of which
showed a serum log neutralization index over 3.
Likewise, convincing evidence of rodent infection
was not found in India or in Malaysia. In Taiwan,
however, 25% of the Rattus species tested had log
neutralization indices over 1.7, as did a single Ban-
dicota indica. A serologiral survey of wild vertebrates
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in Thailand (Yuill et al., 1968) indicated that rodents
may be infected with the virus and led to the challenge
experiments reported herein.

Rodent inoculations
Laboratory-reared Bandicota indica (bandicootrat)

were challenged with 15-1 500 mouse LD50 of Thai
JE strain BKM-983 (1968), given as a 0.1-ml sub-
cutaneous injection on the side of the thorax.' Con-
trol bandicoots were inoculated with virus diluent.
Field-caught Rattus rattus (roof rat), R. exulans
(Polynesian rat), and Menetes berdmorei (striped
ground squirrel) were inoculated subcutaneously on
the abdomen with 3 150 mouse LD50 of Thai JE
strain BKM-562 (1967). Blood samples were taken
before and 27-30 days after challenge. Sera were
tested for haemagglutination inhibition (HI) by stan-
dard techniques (Russell et al., 1968). Bandicoots
also were bled 3, 6, and 11 days after inoculation for
attempts to isolate JE virus in BHK-21 (baby hamster
kidney) cell cultures. A number of 10% dilutions of
blood cells were inoculated into drained tubes of
BHK-21 cells following removal ofplasmas by centri-
fugation. The tubes were incubated for 2 hours at
37°C, blood cells were washed off, and medium was
added. Subsequently, the cultures were examined
for cytopathic effect over 9 days of incubation at
370C.

Virus was not isolated from the specimens collected
from B. indica 3, 6, or 11 days after inoculation with
JE virus. No HI antibody was found in B. indica or
in R. rattus before or 1 month after inoculation
(Table 1), but HI antibody was found at a titre of
1: 10 in one R. exulans and at a titre of 1: 80 in
another. All 6 M. berdmorei produced HI antibody
at titres of 1: 40 (1 animal), 1: 160 (4 animals), or
1: 320 (1 animal).

Discussion
The adults of B. indica and of R. rattus found in

Thailand are apparently refractory to infection with
JE virus, as we could not infect them in the labora-
tory. Data from serological surveys of these species,
excepting those from Taiwan (Wang et al., 1962),
agree with our results. Adults of M. berdmorei are
susceptible to infection with JE, since high HI titres
were produced in all 6 animals inoculated with virus.
In addition, R. exulans may be infected on occasion.

1 In conducting the research described in this report, the
investigators adhered to the Guidefor laboratory animalfacili-
ties and care promulgated by the Institute of Laboratory
Animal Resources, National Academy of Sciences-National
Research Council.

Table 1. HI antibody in rodents 1 month after
inoculation with JE virus

Inoculated Animals
Species dose inoculated Sera positive/

(mouse Wrio) sera tested a
Male Female

B. indica 0 2 3 0/5

15 1 4 0/5

150 1 4 0/5

1 500 2 3 0/5

R. rattus 3 150 14 12 0/26

R. exulans 3 150 6 5 2/11

M. berdmorei 3 150 4 2 6/6

a Positive = haemagglutination inhibition at serum dilution > 1: 10

Unfortunately, we did not test for viraemia in
M. berdmorei or in R. exulans, and there is very little
serological information from wild-caught specimens
of these two species.
The WHO Scientific Group on Arboviruses and

Human Disease (1967) has stressed the importance
of rodent extermination for the control of some
arboviruses (i.e., Russian spring-summer encephali-
tis), but rodent eradication for the control of JE
virus is not justified on the basis of current evidence.
On the other hand, some poorly studied species of
rodent are susceptible to infection with JE virus and
should still be considered as possible hosts of the
virus in nature.
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