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In the course of our experiments 011 acclima- 

tisation of bacteria to disinfectants we observed 

a very interesting phenomenon. We began our 
work to find out whether by increasing the time 
of contact of bacteria and disinfectants the rate 

and extent of growth of the former declined or 
increased. During the course of this work we 
found that certain bacteria showed some growth 
after one hour of contact with a disinfectant but 

produced no growth after 3 to 5 hours of con- 
tact. After 24 or 48 hours of contact, however, 
a few colonies appeared at first but gradually the 
number increased as the time of contact was in- 
creased. Before entering into further discussion 
on this phenomenon and its explanation we should 
describe the technique which we followed. 

Technique.?A twenty-four hours' culture of a 

certain bacteria in broth was taken and different, 
dilutions of a certain disinfectant were made in 
that broth culture. These were then kept in the 
incubator and after 1, 3, 5, 24, 48, 72 and 96 
hours respectively, 0.1 c.c. from each of the dilu- 
tions was inoculated on to an agar plate. These 
plates were examined after 24 and 48 hours of 
incubation and colonies identified and counted. 
In our experiments we used B. pyocyaneus, B. 
proteus (X19), S. aureus, B. coli, V. cholera, 
B. dyscntericus (Shiga) and the disinfectants 
used were iodine (in KI) solution, potassium per- 
manganate, optochin and sublimate. 

Experimental Findings.?We observed- in this 
way that up to a certain concentration of the dis- 
infectants the microbes were actually killed, but in 
certain dilutions (vide curve), while there was 
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absolutely no growth whatsoever up to 5 hours 
of contact, colonies appeared after 24 or 48 hours 
of contact. The number at first being a few in- 

creased as the time of contact was increased up 
to a certain limit. It was also noticed that in 
1 to 5 hours of contact there were only a few 
colonies which, as the time of contact was allow- 
ed to increase, became innumerable. In the latter 
case it was no doubt due to acclimatisation of the 
microbe. 

In the accompanying charts we have indicated 
the dilutions in which the growth increased from a 
few to innumerable colonies or from none to 

many. To determine the phenomenon of acclima- 
tisation we made dilutions of the disinfectants in 
bouillon of the highest concentration in which 
there was growth, and then inoculated the accli- 
matised bacteria in one tube and the non-acclima- 
tised bacteria of the same strain in another. We 

repeatedly found that there was growth of the 
acclimatised bacteria, whilst there was absolutely 
no growth of the non-acclimatised" bacteria. 

Explanation of Charts.?Chart No. I.?It can 
be seen that in chart No. I. B. pyocyanens, in 
dilutions of 112000 of iodine, shows very slight 
growth after 1, 3, or 5 hours of contact, but after 
24 hours the growth increases. In the case of 

B. protcus (X19) there is absolutely no growth 
after 1, 3, or 5 hours of contact, but in dilutions 
of 111000 of iodine there is full growth after 
24 hours. Almost similar results are found in 
the case of 6". aureus. 

Chart No. II.?B. protcus, in dilutions of 
1 j 100 of permanganate, does not show any growth 
after 3 or 5 hours of contact, but after 24 hours 
of contact colonies begin to appear. Similar re- 
sults are found in the case of V. cholera. B. coli 
shows a few colonies at first, but after 24 hours 
there is abundant growth. B. dysentericus 
(Shiga), however, resists the action of disinfect- 

'ants up till 48 hours of contact, but after that 

period dies out totally. 
Chart No. III.?With optochin, in a dilution of 

111000, V. cholera? and B. protons show growth 
after 24 and 48 hours of contact respectively, 
while there is no growth after 3 and 5 hours of 
contact. B. dysentericus (Shiga) is totally killed 

by the above dilution of optochin. In the case 
of B. coli the growth diminishes up till 24 hours 
of contact, but after that period there is an in- 
crease of growth. 

Explanation of the Phenomenon.?The inter- 

esting point in the experiment is that the microbes 
seem to be killed by a certain dilution of the dis- 
infectant up to the first 5 hours of contact but 
divide and multiply when placed in fresh medium 

CHART I. 

Hours of contact. 

B. pyocyaneus dilution of iodine 1 in 2,000 

......i. b. proteus dilution of iodine 1 in 1,000 

Staphylococcus aureus- dilution 1 im 1,000. 

+ + + = full growth. 
+ + = many colonies. 

+ some colonies. 
0 = no growth. 

N.B.?Up to dilution 11500, staphylococcus and B. 
proteus die quickly. B. pyocyaneus does not grow up 
to dilution 1 in 1000. 
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N.B.?Up to dilution 1|500, staphylococcus and B. 
proteus die quickly. B. pyocyaneus does not grow up 
to dilution 1 in 1000. 
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B. shicta No growth in stronger dilutions than 

1 in 1000. Growth rich in more diluted solution. 
B. coli Growth in 1 in 500 dilution is similar to that 

of B. shiga in 1 in 1000. 
V. cholerae Stronger dilution than 1 in 1000 gives 

110 growth. 
B. proteus Same as V. cholcrac. 
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B. shiga No growth in stronger dilutions than 
1 in 1000. Growth rich in more diluted solution. 
B. coli Growth in 1 in 500 dilution is similar to that 

of B. shiga in 1 in 1000. 
V. cholcrac Stronger dilution than 1 in 1000 gives 

no growth. 
B. protons Same as V. cholcrac. 
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after 24 hours. We haven't any means by which 
we can find out the state of the microbes in the 

disinfectant solution during the period when they 
are unable to multiply, consequently we are un- 
able to put forward a definite explanation. We 

may be permitted, however, to suggest an expla- 
nation that probably most of the microbes are 
killed by the disinfectant effect of the chemicals 
used; others more resistant get attenuated and lose 
the power of division and multiplication for a 
certain period,?during which time they show no 
growth even when placed in fresh medium. This 

period may be called a period of shock to the bac- 
teria. Later, as the time of contact increases, 
this condition of shock passes off and they adapt 
themselves to the environment and begin to mul- 
tiply again, and on inoculation into ndv medium 
show abundant growth. . J 


