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_ l e  question of the influence of ant ib iot ics  on the immunolog ica l  processes of the body  acquires a greater 
s ignif icance In connect ion with the wide use of these preparations in the t reatment  of a whole series of infec-  

tious diseases. 

The  extensive l i terature  devoted to the study of the inf luence of ant ibiot ics  oil the production of an t i -  
bodies  hardly  touches on tile question of  the effect  of ant ibiot ics  on the survival of vaccinated  animals  in fec ted  

With a vi t tdent  strain of a pathogen Infectious for them.  

Having established in previous work [1, 3]: that  proloxaged adminis t ra t ion of a number of ant ib iot ics  acts 

unfavorably on the production and c i rcula t ion  In the blood of agglut inlns ,  we decided to invest igate  whether 

this demonstrates an inf luence of these substances on the production of  ac t ive  immuni ty  in white mice .  With 

this a im In i-hind w e  selected pen ic i l l i n ,  s t rep tomycin ,  syutomycin and its l evo-  and dextrorotatory components , 
l evomyce t in  and dextxomycet in .  

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

We divided mice  Weighing 18-20 g into 3 groups in each experiment ."  The mice  of the first (experfm~:n- 
t a l )  group were  vacc ina ted  by three inject ions of k i l led  typhoid vacc ine ,  obtained from the N. F. Gama leya  In-  

s t i tu te ,  in doses of 100, 200, and 200 mi l l ion  microbes at  intervals of 7 days. The mice  also received at the 
same t ime as the vacc ine  one of the ant ibiot ics  being studied. 

The mice  of the second (control) group were vacc ina ted  only.  

To the third (control) group belonged the mice  rece iv ing  only the ant ib io t ic  being invest igated (without 
vacc ina t ion) .  This control group was designed to reveal  whether mere ly  the inject ion of the ant ib io t ic  might  
produce some effect  on the survival of the mice  after infect ion.  

We admin i s te red  the syntomycin,  l evbmyce t ln  and dext romycet in  to mice  by month in 0.5 ml of a 1% 
starch solution from a spec ta ld i spenser ,  twice a day .da i ly ,  in the amount  of  4 mg of the mater ia l  pe r  mouse.  

The vacc ina ted  control  mice  rece ived  only pure starch. We adminis tered the pdniclllin and streptomycin 

In dis t i l led water In the amount  of 1000 units per mouse.  At the end of the course of v a c c i n a t i o n t h e  mice  re-  
ce ived  the preparat ion under Invest igat ion in the course of a further I0 days,  but 2 days before infect ion the 
adminis t ra t ion of the .ant ib iot ics  was stopped,  and the mice  infected by intraper i toneal  inject ion of typhoid 
cul ture .  

�9 In order to make sure that  at  the t ime  of  Infect ion the bodies of the mice  did not contain ant ibiot ics  In 
concentra t ions  sufficient to protect  them from the ac t ion of the in jec ted  microbes,  we de termined the presence 

of these substances In the l iver and blood serum of  the mice .  
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We ground up tile liver h i a  sterile mortar with 
quartz sand and physiological saline In the proportions 
of [ ml saline to 1 g liver. We centrifuged the emul-  
sion, transferred 0.2 ml of the supernatant fluid to a 
test tube containing 0.2 till o f  Hiss' tnedium wtth glu- 
cose infected with the test organism (Staphylococcus I n  
tltratlng penicillin and enteric bacilli in titrating strep- 
tomycin and syrltomyctn). We inocculated tile Hiss 
medium by adding 250,000 bacilli to 1 ml. We carried 
out the tltratlons by the method of serial dilutions.. 

Serum of blood takenfrom the" mice by cardiac 
puncture was tltrated for the property mentioned above, 
As a control we took tlie antibiotic under investlgatl6n 
In the amount of 10 ), of tile substance for the initial 
dilution. In  all 12 dilutions were made. starting with 
a t :2. W e placed the test tubes in the thermostat for 
18 hours, then determined the presence or absence of 
the antibiotic by the change in color of the Hiss medium 
which attested growth of the microbes. 

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

As is seen from Table l ,  aboilt 24 hours after com- 
pletion of the administration of the antibiotics they are 
already not demonstrable in the liver and serum. 

Thus we were able to i[ffect the experlnlental and 
control animals wLthout'fear that the chemotherapeutic 
preparation w~s still circulating in their bodies. 

The principal requirement, wittiout which it Would 
not be possible to set up experiments to detect active 
immunity, is the availability of a pathogen, in particular 
typhoid, of a strain of sufficiently high virulence. But 
even when infecting with strains of high virulence, the 
numbers of microorganisms required to bring about tile 
death of the experimental atlimal ~omctimcs reach Very 
high figures (hundreds of millions). It must accordingly 
be admitted that tile death of mice,  when such colossal 
doses of culture are employed, depends to a significant 
degree upon the Intoxication produced by the typhoid 
endotoxln which is liberated when the microorgaui~ms 
disintegrate [6]. 

This fact explains the desire to increase tile. viru- 
lence of the microorganisms so as to reduce as much as 
possible the amount of them introduced. 

In our method of infecting mice we used a young 
broth culture, We used a 4-hour broth culture, since 
according to the findings of Craigte and Brandon [4] 
Khristova-Baldina [2], and others this cultnre :contains 
ttle largest proportion of V-forms, t.e.,  forms with the 
high virulence; in addition, we added to tile broth 0.6 % 
glucose, which Stimulated tile development of tile bac- 
teria and promoted tile acct, mulation of tile Vi antigen 
[,~]. 



TABLE .2 

Survival of Mice Following Treatmcnt wlth Antibiotics 

..... ~umber of 
]mice in ex- 

Group of animals. ~etlment " 

1. Experiment 
V a c c i n a t e d  m i c e  r e -  " 

c e i v t n  g a n t i b i o t i c  

Syntomycln 
Levomycetln 
Dexttomy 
Penicillin 
Streptomycin 

. .2.. Experiment 
V a c c . l n a t e d m i c e  
:3;  Control 

Mice receiving, only 

�9 Syntomycln 
: .Levomycetln 
.Dextromycetin 
Penicillin 
Streptomycin 

100 
100 
90 

,90 �9 

80 

too 

25, 
25 
25  
23 
25 

Number of mice 
surviving (actual 
numbers) 

50 
70 
9 
9 
16 

70 

0 
! 

0 
0 
0 

TO infect the-mice In a conclusive experiment.we employed strain 4446, the MLD of which was 0.125 
mlof  a. 42hour b~oth Culture, wtiich contained approximately 120 ndlilou microorganisms..After infection ttle 

�9 + . . .  . . . - . 

mice Were keptunder observation for 5 days:. 

In tile results of tile experiment s we Carried o.ut,the following was obtained (Table 2). Mice which had 
received oniy antibiotic succumbe d after infection In i0% of tile cases during tile 5 day period', i.e., nolle of 
the antibiotics used Silowed any protective action agahlst the infection Which followed. Thirty percent of tile 
control mice, merely vaccinated with typhoid vaccine and not receiving antibiotics, succumbed; the same per 
,ent of the mice receiving levomycetlu succumbed, as of the controls, but witl! the difference that death Occur- 
~d somewhaeearlie~ in this group, I.e., the mice died after about 24 hours, while ti!e controls died i n the course 
~f 3 days. 

In the experiment using syntomycin 50% of the mice died, and in the group receiving dextromycln, 90%. 

Thus on the basis of these datal t may be suggeste d that prolonged application of levomycettn d0cs llot 
exert any.important Influence on the building up of Immunity in white mice. 

The application of syntomYcin, andespecia!ly dextromycetin, hindersthe development of Immunity. 
These results �9 possible the suggestion that the. negative !nfluence Of syntomycin depends on its lcvorotatory 
Inactive �9 In  experimentsIn which penicillin was used 90% of tile animals succumbed, and in ex- 
pel/menu in which streptomycin was used, 80%, which clearly demonstrateSthe inhibitory action of these pre- 
parations on lmmunogenesis In experimental anhnals. 

S U M M A R Y  

Certain antlbl0ticsexert a negative influence on the production of active Immunity by white mice Ira.. 
m.unlzed wltli killed.typhoid vaccine. Durtng.th e course Of immnntzatlon various antibiotics were administered 
andmortalitles of the.various groups, of mice '  following experimental lnfectiGu, recorded. If.syntomycin were 
given-50% of the mice died, If dcxtronlycln,-90%, penicillin, 90%; streptomycin 80%; 30% of the control group 
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and the ~otll5 recclvtri[$ lcvotu)~cctln d i ed .  ilowcver tile !litter succmnbed 1t(24 hours; while those in tlie coittr01 
gro0p died after ~1 days. 
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