STUDIES ON LEPTOSPIRA ICTERO-
HEMORRHAGIC IN RATS IN BOMBAY
CITY

By M. N. LAHIRI
(From Hafjkine Institute, Bombay)

According to Ido, Hoki, Ito and Wani (1916
and 1917) it was Miyajima who first drew atten-
tion to the finding of spirochetes resembling
Leptospira icterohcemorrhcigice in the kidneys °f
the field mouse. The discoverer subsequently
reproduced the disease in the guinea-pig Iby
inoculation of the infected kidney of the field
mouse. These yorkers, acting on this guggestion,
examined a number of wild rats. The presence
of similar spirochetes were detected in the
kidney or urine of the rats and were also demon-
strated by means of guinea_pig inoculations.
Since then, investigations have been carried out
in different parts of the world py different
workers. High prevalence of infection among
rats has been observed both in places where
human cases have been known to have occurred
and in places where the disease in man is un-
known. = Langworthy and Moore (1927), f%r
instance, detected a high incidence of the infec-
tion gmong rats in the New York gtate, 40 per
cent hy direct examination and 60 pe, cent by
serological tests, and yet as far as is known 1o
human cases have been reported from that

area.
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2. Forty guinea-pigs were inoculated with
the kidney emulsions. These animals may be
arranged in the following groups

(a) Ten guinea-pigs were injected with in-
fective material positive by the above method.
One specimen, although it showed Jleptospirae,
could not be inoculated as guj_nea_pj_gs were not
available. Of these tep, four failed to show
any €vidence of leptospiral infection and re-
mained alive and well during the observation
period. Four animals succumbed to the infec-
tion with typical signs, from the culture
of the heart's blood of three animals, strains of
leptospira obtained. With regard to
one the animal died late in the night hence its
liver emulsion showing numerous leptospirae was
inoculated into a second animal for the isolation
of the strain yhich, however, did not show ,n
evidence of infection. A month later, far beyond
the usual fatal period, this animal received a
massive inoculation with heavily infected
uinea-pig liver, but it remained jpgusceptible to
infection. In .the .remaining two animals,
although they died within the usual fatal period,
there was no Jaundice, and characteristic lung
haemorrhages as well as haemorrhages in the
groin were the wvisible signs of infection. No
1eptospirae were seen either in the body fluids
or 1n any organs. Buchanan (1927) also re-
corded similar findings in his studies.

(b) Of the remaining thirty animals which
received the pOo]_ed emulsion only two died
of infection and at autopsy exhibited the
complete picture of the disease. The heart's
blood collected almost jmmediately after death
was cultured and thus two strains of leptospira
were Obtained. This brings out an jmportant
fact that, i only very £ew leptospirae are present

in the kidneys, an infected rat 5+ escape
detection by the direct method but infection

can be demonstrated py animal inoculation.
3. Kj_dney substance of seventy-eight
was Ccultured. In all twenty-seven were free
from bacteria of which only tWo gave = pure
growth of leptospira. The positive cultures
obtained were, however, from rats which showed
leptospirae in their kidneys. The rest showed
bacterial growth and in several instances a
motile organism was isolated which on culture

=2

were

rats

was 1dentified as' Bad. pseudo-asiaticum. Evi-
dently, the rats had this bacterial infection.
Das Gupta (1940) also reported similar heavy
infections With  g3imonella-group organisms

among rats in Calcutta.

4. Sixty-eight samples of sera were examined
of which only six gave positive reaction. Four
samples reacted in a dilution of 1 in 20 and one

in a dilution of 1 in 80. The sixth sample
agglutinated up O a titre of 1 in 640. Of these
six positive specimens four were collected from
the animals in whose kidneys leptospirae were
It is difficult to draw ,p, conclusion from
It may Dbe coagglutining or
that the serological properties in rats may persist
only for short periods. With titre of 1 in 80 it

seen.
such a low titre.
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is possible that the rat was infected with the

classical strain whilst the titre of 1 in 640 is
definitely suggestive ©f infection.
The five strains of rat recorded

leptospira
abovel all reacted up to the full titre with anti-
leptospiral (classical).

serum

Comment

From the above studies it is evident that the
dark-ground method of examination yjelds the
best results for the demonstration of infection.
But for the purpose Of isolation of the organism
either the kidney cortex must be cultured or an
emulsion of the ground-up kidney tissues in-
oculated into a guinea-pig. As regards culture,
although = large number of positive results have
been recorded by many observers, in gy ex-
perience the results were far from satisfactory.
This was in most instances due to the simul-
taneous infection by Bad. pgeudo-asiaticum in
rats, already referred to.

With regard to the animal inoculation, it may
be mentioned that the method has obvious ad-
vantages. Even infected rats which may escape
detection by the direct method when scanty lep-
tospira? are present often show infection by this
method. But the drawback is that in certain
guj_nea-pj_gs the disease could not be reproduced.
It may be either due to variations in virulence
of the organism or due to individual resistance
towards susceptibility to infection. Observa-
tion recorded under animal inoculation lends
Several
have

strong support to the later contention.
workers by serological tests
demonstrated infection in rats and some inves-
tigators reported the titre to be yery high. It
is shown, however, that in the series most of the
infected rats reacted in a yery low titre, whereas
positive reactions were obtained in two rats not
carrying leptospirse. These obgervations, there-
fore, confirm the findings of Zimmermann
(1930). Thus, the importance of the combina-
tion of various methods is stressed.

means of

Summary

The kidney cortex of one hundred and twenty-
five rats trapped in one congested area of the
city were examined py dark-ground illumina-
tion and by animal inoculations. Seventy-
eight specimens of kidney tissues were cultured
in Vervoort's medium. gixty-eight samples ©of
sera were tested for the pregence Of agglutinins
and lysins.

Leptospiras were detected in the kidneys of
eleven rats by direct method and of only two by
animal inoculations. Two other animals showed
evidence of infection serologically. The rats
found to be infected by the above methods were
all of the gpecies Rattus porvegicus except one
which was of the gpecies Rattus rattus and whose
found to contain anti-leptospira
agglutinins with a titre of 1 in 640. The five
strains of rat leptospira isolated all belong to
the classical group.
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