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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 of 
the field mouse. The discoverer subsequently 
reproduced the disease in the guinea-pig by 
inoculation of the infected kidney of the field 
mouse. These workers, acting on this suggestion, 
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 by 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 among rats in the New York State, 40 per 
cent by direct examination and 60 per cent by 
serological tests, and yet as far as is known no 
human cases have been reported from that 
area. 
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the ?3rSon anc* Wagle (1933) first pointed out 

Bo ^Xls^ence of infection in rats in the city of 
ttfk ^le Presen^ investigation was under- 
rafVen carry ol1^ a systematic examination of 
al?S n?^ to demonstrate the infection but 

Part" 
^So^a^e anc^ identify the strains with 

fje ,!cu'ar reference to their serological classi- 

j 
lQn. Because, if the murine strains and 

icjet1f-n drains when obtainable are serologically 
sibil fCa^' ^ miSht throw some light on the pos- 
ttiis ^le ra^ Play^n& a Par^ *n the trans- 
f 
-0n ?f the disease. For this purpose, rats 

Wer f Particularly congested area of this city 
torv Y^PPed and brought alive to the labora- 

In all a series of 125 rats was examined. 

j 
Methods 

examination.?It has been shown by several 

cWo] Vi leptospirse in rats are confined to the 

^scroti tubules of the renal cortex where they are 

Cartex f 
'0cabzed. Therefore, major portions of the 

eT?ulsir9i k?th the kidneys from each animal were 

to bre t sterile normal saline and care was taken 

prepa , 
llP the tissues thoroughly. The emulsion thus 

Three VVas jammed by dark-ground illumination, 

satnriio ̂ reParations were examined before returning a 

2 A 
as negative. 

it bee?niWa' inoculation.?As a measure of economy 

three 
1116 necessary to pool the kidney emulsions of 

^tecte?f i?Ur rat:s in which leptospirae could not be 

from o K dark-ground illumination. Three c.cm. 

intrape?> the mixtures thus made were inoculated 
those "oneally into a young guinea-pig, whereas in 

Pig ^ Pulsions showing leptospirae a separate guinea- 
The T) 

? Used in each case for the infective material, 
arid ex-n ? Geal fluids of the guinea-pigs were aspirated 
tion on the 4th, 6th and 7th day after inocula- 

^iitial/ the presence of leptospirse. As a rule, the 

after We,re kept under observation until six weeks 
3 

r 

inoculation. 
ae tis^ re ?f. 

^cubat,?? Were inoculated into Vervoort's medium and 
Cl'ltures room temperature (21? to 29?C.). The 
?th davWere examined regularly at intervals from the 
ltl0culation?mvards end three weeks after 

^ 
rolo? 

Wall Was killed by means of chloroform the chest 
fws.. waS nnon^j 1 ui i 

the tigsn 6 ?f. the kidney cortex.?Small pieces of 

^ated 
8th davWere exa*nined regularly at intervals from the 
ltl0culati0j^nwards end three weeks after 

Is ^sZ0+Z9ica}. testing oj the rat's serum.?As soon 

Wall -tya 
Was killed by means of chloroform the chest 

l 0Qi the? i?Pened aseptically and blood was collected 

??d in art with a fine capillary pipette. The rat's 
sera 0f general clots very quickly after death. The 
Slid ]ysa were tested for the presence of agglutinins 
"^Wiowj,1113. a??ainst a classical strain of L. ictero- 
of aflQCB k^dly supplied by Dr. B. M. Das Gupta 
aryine ^ch.o?l of Tropical Medicine, Calcutta. 

t? 1 j^5 ^utions of each serum ranging from 1 in 10 

^Ung1 j; Were first made. An equal volume of rich 
each of n culture in Vervoort's medium was added to 
?f the dilutions of the serum. The final dilutions 

?0lltrol"Gril/n'. therefore, were 1 in 20 to 1 in 160. As a 

) in if} rat>bit or normal human sera in dilution of 

f 2J hm.S Used" Tlie tubes were incubated at 37?C. 

'r2in ea ?Urs and at the end of this period samples 
lerUm ^ tube beginning from the highest dilution of 

further ^rf8 ? examined by dark-ground illumination. 

nistaQpp rations were not necessary except in only one 
When dilutions up to 1 in 640 had to be made. 

j Observations 

eWen ^Ptospirse were demonstrated in only 
e^a^jn ^Pecimens of the kidney emulsions 

dentai t 
^y dark-ground illumination. Inci- 

anim i t(? the search for leptospirse in these 

^rVVn 
S ^ interest to record that 

five ^Jlos?ma lewisi were seen in the blood of 
rats. 

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 leptospirae, 
could not be inoculated as guinea-pigs were not 
available. Of these ten, four failed to show 

any evidence 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 were 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 which, however, did not show any 
evidence of infection. A month later, far beyond 
the usual fatal period, this animal received a 

massive inoculation with heavily infected 

guinea-pig liver, but it remained insusceptible 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 visible signs of infection. No 

leptospirae were seen either in the body fluids 
or in any organs. Buchanan (1927) also re- 

corded similar findings in his studies. 

(b) Of the remaining thirty animals which 
received the pooled emulsion only two died 
of infection and at autopsy exhibited the 

complete picture of the disease. The heart's 
blood collected almost immediately after death 
was cultured and thus two strains of leptospira 
were obtained. This brings out an important 
fact that, if only very few leptospirae are present 
in the kidneys, an infected rat may escape 
detection by the direct method but infection 
can be demonstrated by animal inoculation. 

3. Kidney substance of seventy-eight rats 

was cultured. In all twenty-seven were free 
from bacteria of which only two gave a 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 
was identified as' Bad. pseudo-asiaticum. Evi- 

dently, the rats had this bacterial infection. 
Das Gupta (1940) also reported similar heavy 
infections with salmonella-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 to a titre of 1 in 640. Of these 
six positive specimens four were collected from 
the animals in whose kidneys leptospirae were 
seen. It is difficult to draw any conclusion from 
such a low titre. It may be coagglutinins or 

that the serological properties in rats may persist 
only for short periods. With titre of 1 in 80 it 
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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 of infection. 
The five strains of rat leptospira recorded 

above, all reacted up to the full titre with anti- 
leptospiral serum (classical). 

Comment 

From the above studies it is evident that the 

dark-ground method of examination yields 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 a large number of positive results have 
been recorded by many observers, in my ex- 

perience the results were far from satisfactory. 
This was in most instances due to the simul- 
taneous infection by Bad. pseudo-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 

guinea-pigs 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 

strong support to the later contention. Several 
workers by means of serological tests have 
demonstrated infection in rats and some inves- 

tigators reported the titre to be very high. It 
is shown, however, that in the series most of the 
infected rats reacted in a very low titre, whereas 
positive reactions were obtained in two rats not 
carrying leptospirse. These observations, there- 
fore, confirm the findings of Zimmermann 
(1930). Thus, the importance of the combina- 
tion of various methods is stressed. 

Summary 
The kidney cortex of one hundred and twenty- 

five rats trapped in one congested area of the 
city were examined by dark-ground illumina- 
tion and by animal inoculations. Seventy- 
eight specimens of kidney tissues were cultured 
in Vervoort's medium. Sixty-eight samples of 
sera were tested for the presence 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 species Rattus norvegicus except one 
which was of the species Rattus rattus and whose 
serum was 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. 

(<Concluded at foot of next column) 

(Continued from previous column) 
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