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We have been unable to find sufficiently conclusive data  on the l i terature  for the explanat ion of the rapid 

disappearance of toxic symptoms following administrat ion of s t reptomycin to tuberculous patients.  T h e  effect  
cannot be explained on the basis of classical  views on the bacter ios ta t ic  ac t ion of s t reptomycin on M. tubercu-  
losis, as i t  is well known that  the ant ibiot ic  acts only re la t ive ly  slowly on these germs, A number of authors, 
mostly cl inicians,  consider that s t reptomycin,  in addit ion to its ant ibiot ic  action,  also exerts a cer ta in  ac t ion 
on the organism of the patient ,  and that this act ion is not only a toxic one, but also a benef ic ia l  one, contr ibut-  

ing to the therapeut ic  act ion of this ant ib io t ic .  

This view is supported by the exper imenta l  results presented in this paper. We studied the effect  of strep- 
tomycin  on the resistance of the organism tO lack  of oxygen, which is incontestably a factor in the causation o f  

a number of c l in ica l  manifestations of f la re-up  of tuberculosis. 

E X P E R I M E N T A L  M E T H O D S  

The experiments  were performed on 212 albino mice ,  which were placed in a he rme t i ca l ly  sealed chamber,  

in which they rapidly died of oxygen lack.  T h e  exper imenta l  method was worked out by V. A. Konstantinov 
[1], in V. S. Galkin 's  laboratory.  Two mice of equal weight were taken for each exper iment .  One of the mice  
was given 5000 units of s t reptomycin intramuscularly,  and after 40-50 minutes each mouse was pIaced into a 
wide-mouthed flask (capac i ty  145-146 ml), which was stoppered with a rubber stopper, and sealed with molten 

paraffin wax. The survival t ime of the mice was then noted. 

In some of the experiments  both mice  were placed in a single flask of 840 ml capaci ty ,  which was sealed 

s imilar ly ,  and the survival t imes were noted as before.  

E X P E R I M E N T A L  R E S U L T S  

In the first series of experiments  surv iva l  t imes were.registered for mice  placed in separate flasks~ The 

results were found to depend on the weights of the animals .  

In this group the weights varied from 17 to 19 g, and the  mean surival t ime of the control groupwas 
1S minutes 49 seconds. The test animals,  receiving streptomycin,  survived on the average 8 minutes 48 seconds 

longer than the test group, i. e.,  their survival t ime was 52.8% longer. 

The mice  of the second group weighed 20-29 g, and their mean survival t ime was 12 minutes 42 seconds 

in the control  group, a n d 5  minutes 4 seconds longer in the test group, i. e., 39.8~ greater .  

For both groups together  the mean survival t ime of the test group exceeded that  of the control group by 
46.,3%. It may hence be concluded that  s t reptomycin very considerably protongs l ife under conditions of oxygen 

lack.  
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The result may be due either to depression of respiration by streptomycin, thus leading to a reduced oxygen 
uptake, or it  may be that s treptomycin raises resistance of the organism to oxygen lack,  changing the threshold 
of sensitivity to hypoxemia.  

A second series of experiments was carried out in order to e lucidate  these possibilities. In these the mice 
were placed together in a single flask. 

In these experiments survival t ime was also found to be correlated with body weight. 

In the first group the weights were from 17 tO 19.5 g, and the mean survival t ime  was 21 minutes 5 seconds 
for the c0ntrol group and 13 minutes 16 seconds longer for the test group, i. e.,  62.9~ greater .  

In file second group the animals weighed 28 g on the average.  The mean survival t imes were 17 minutes 
84 seconds for the control group (much shorter than for the first group), and 5 minutes 5 seconds longer in the 
s t reptomycin group, an excess of 28.7%. 

Thus :in this series too the survival t ime of the heavier  test animals exceeded that of the cofitrols by a 
smaller  amount than for the l ighter  animals.  

For both groups of animals of the second series the survival t imes of the test animals was 45.8% greater 
than for the control groups. 

It follows f rom our experiments  that mice  receiving s treptomycin are able to survive longer in an oxygen- 
def ic ient  atmosphere than are the control mice .  This is evidence that s treptomycin raises resistance of the organ- 

ism to oxygen lack.  Since, however, the test animals  of the second group of the second series survived the control 
animals by a shorter t ime than in the corresponding group of the first series of experiments,  we have to consider 
a dual mechanism whereby streptomycin raises resistance of the organism to oxygen lack:  (i) by lowering con- 

sumption of oxygen as a result of depression of respiration, and (ii) by raising resistance of the organism to 
oxygen lack.  

Control experiments  were also done on the effect  of inject ing dist i l led water, in the same volumes as the 
s treptomycin injections.  The survival t ime of the control group was 14 minutes 86 seconds, and of the test 
group 13 minutes 45 seconds, i. e.,  51 seconds shorter. It follows that thed i f fe rences  in survival t ime found 
regularly for mice  receiving s t reptomycin could not have been due to the effect  of introducing the given volume 
of l iquid.  

It fol lows conclusively from the above exper imenta l  results that  s t reptomycin has a very definite, effeht 
on the organism. It must be supposed that  its property of raising resistance of the organism to oxygen lack  is of 
significance in the mechanism of its therapeutic  act ion in the t rea tment  of tuberculosis. 
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