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Effect of Streptomycin on Experimental  Infections Produced in  Mice  with 
Streptomycin Resistant Strains of M. tuberculosis var. Horninis." 

GUY P. YOUMANS AND ELIZABETH H. WILLISTON. (Introduced by A. A. Day.) 
From the Department of Bacteriology, 

Youmans, Williston, Feldman and Hin- 
shawl have shown that virulent tubercle 
bacilli may acquire resistance to the in vitro 
bacteriostatic action of streptomycin, either 
by prolonged exposure to streptomycin in 
the test tube, or in patients undergoing treat- 
ment with this agent. These findings raise 
the important questions of whether these 
streptomycin resistant tubercle bacilli are 
still pathogenic and, if so, whether they are 
equally resistant to the bacteriostatic action 
of streptomycin while producing infection in 
a susceptible animal. 

h70rt hui est ern U i t  ivmsit y Meduw 1 School. 

Methods. Eighty white micet weighing 
approximately 25  g each were divided into 
4 groups of 20 mice each. The first group 
was injected intravenously with 0.1 mg of 
a suspension of a 21-day-old culture of a 
streptomycin sensitive H37Rv strain. The 
second group was injected similarly with 
0.1 mg of a 21-day-old culture of an H37Rv 
strain which had become resistant to more 
than 1000.0 pg of streptomycin per ml fol- 
lowing exposure to streptomycin in vitro 
(designated H37RvR). The third group was 
injected intravenously with 0.1 mg of a cul- 

FIG. l. 
Lungs of mice infccted with streptomycin sensitive strain H37Rv. Upper 3 rows, strepto- 

lnycin treated. Lower 3 ruws, no tre:itment. 

* This work was aided by :I grant from Parke 

The streptomycin was furllished through the Ma?/o C ~ ~ I L ~ C ,  1946, 21; 1%. 

1 Youmans, G. P., Williston, E. H., Feldman, 
\V. H., and IIinsh:lw, €1. C., Proc. 8fuf Meet. Da\-is nnd Company, Detroit, Micli. 

courtwy of Ilr. L. A. Sweet, Parkc, Davis :ind 
Companp, Iktroit, Mich. 

t Strong A strain. 
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ture isolated from a patient with pulmonar~. after several months treatment with strep- 
tuberculosis (strain 1 5 ) .  The growth of thi5 tomycin (strain 6 7 ) .  At this time this cul- 
culture was inhibited i i z  zlitro by less than ture ,orem- readily in vitro in a concentration 
1.0 pg of streptomycin per ml. The fourth of streptomycin of 1000.0 pg per ml. 
group was injected intravenously with 0.1 mg Half of the mice in each group served as 
of a culture isolated from the same patient controls whereas the other 10 mice were 

. -  

FTG. 3. 
Lungs of inice infected n-itli strcptom;vc.ill resist;lnt H:<iR\-R<. T:ppci* 4 rows, streptomycin 

treated. Lower 2 rows, no treatment. 
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FIG. 3. 
Lungs of mice infected with streptomycin sensitive strain 15. Upper 2 rows, streptomycin 

twntcd. Lower 2 rows, no treatment. 

treated with a total of 3000.0 pg of strep- 
tomycin daily, given subcutaneously in 4 
equally divided doses a t  intervals of 6 hours. 
Treatment was continued for a period of 35 
days a t  which time the surviving mice were 
sacrificed and observed for the presence of 
gross tuberculous lesions. Portions of the 
lungs of 2 mice in each group were cultured 
for the presence of tubercle bacilli and the 
cultures obtained were retested for their 
sensitivity to streptomycin in the manner 
described previously.2 

Results. Table I shows the results of the 
treatment of mice experimentally infected 
with streptomycin sensitive and resistant cul- 
tures of virulent human-type tubercle bacilli. 
Groups I and 5 confirm our previous report3 

2 Youmans, G .  P., Quart. Bull. Sor lh .  Uniu. Xet7. 

3 Tounims, G. P., mid McCarter, J. C., Ant. Rev. 
School, 1945, 10, 207. 

TiiIT)crc.. 1945, 32, 432. 

that streptomycin exerts a marked suppres- 
sive effect on tuberculous infections of mice. 
-411 the mice in these 2 groups gained weight 
over the period of treatment and showed no 
gross evidence of tuberculosis upon autopsy. 
Groups 3,  4, 7 and 8 show clearly that not 
only are the streptomycin resistant cultures 
virulent for mice but also that streptomycin 
in the doses used does not influence the 
course of the infection. 

Fig. 1 ,  2 ,  3 and 4 show the lungs of the 
mice. These illustrate graphically the effect 
of streptomycin in suppressing the infections 
produced by the streptomycin sensitive tu- 
bercle bacilli and the ineffectiveness of strep- 
tomycin for the suppression of infections 
caused by the streptomycin resistant strains. 

Tubercle bacilli were reisolated in cultures 
from the lungs of mice from all 10 groups, 
though in smaller numbers from those infected 
with the streptomycin sensitive cultures and 
treated with streptomycin. The streptomycin 
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F I G .  4. 
Lungs of mice infrc.tcd with stwptomycin n,sist:int strain 67. Upper 2 rows, streptomycin 

treated. Lower 2 r o w ,  no treatment. 

sensitivity of these reisolated cultures was 
found to be the same as before injection into 
the mice. 

Summary. Streptomycin resistant human 
type tubercle bacilli were found to be as streptomycin. 

virulent for white mice as streptomycin sensi- 
tive strains. Infection produced in mice with 
these streptomycin resistant cultures was not 
suppressed by treatment of the mice with 
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Variation in Influenza Viruses. A Study of Heat Stability of the Red Cel l  
Agglutinating Factor." 

JONAS E. SALK. (Introduced by Thomas Francis, Jr.) 
Front the DPpartment of Epidciniology crnd tlrc, I ' i r m  Lnhordory ,  School of Public Bealth, 

linivcrsity of Mirhigan. 

For estimating the degree of stability of a 
variety of materials, both biological and non- 

biological, i t  is common practice to utilize 
elevated temperatures in order to accelerate 

* Tlicsc investigations were aided througli tlic Llinraxcs i n  thc Army, Preventive Xedicine Service, 
Ofice of tlie Sui*geon General, United States Army. Commission 011 Influenza, Ro:trd for the Investiga- 

tion and Control of Influenza and Other Epidemic 


