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The successful application of novocaine in radiation sickness therapy [7, 8, 10, 11] and its desensitizing in- 
fluence in animal experiments [3-6, 12] demonstrate the power of this preparation to change immune responses. 
Considering the great significance of the phenomena of autosensitization in the pathogenesis of radiation sickness 
[8, 9] we may suppose that the effectiveness of novocaine therapy depends in this case on its ability to suppress the 
development of allergy. In the reports available to us we have found none concerning the nature of the action of 
novocaine on the production of antibodies, which must be present in any immunobiological reaction. I. M. Vol'pe 
[1, 2] has shown that the reaction is weakened after vaccination, and that the titer of agglutinins was unaffected 
when 0.2 ml of a 10% novocaine solution was added to the injected dose of vaccine. 

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

To study the influence of novocaine on immunogenesis we carried out experiments on 33 male rabbits weigh- 
ing 2.5-2.8 kg, and on 570 male white mice weighing 18-20 g. The rabbits received 10 ml of a 1% novocaine solu- 
tion subcutaneously, or 20 ml of a 0.8% solution by mouth;  the novocaine was given daily in the morning on an 
empty stomach for 16 days. Treatment was begun two days before immunization with the minimum dose of Breslau 
vaccine (25 million microbial cells intravenously). The titers of the agglutinins before the vaccination lay between 

0 and 1 : 10. After vaccination measurements of the titers were made on the 7, 14, 21, 28, and 38rd day. 
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Change in the production of agglutinins in rabbits from 
the results of one of the experiments (three rabbits in 
each arrangement). 1) Subcutaneous injection of 
novocaine; 2) novocaine given by mouth; 3) control; 
4) novocaine given by mouth from the third day after 
vaccination. 

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

An analysis of the results obtained is shown in Fig, 1 
for 23 rabbits; it can be seen that injection of novocaine 
suppressed antibody formation. This conclusion was con- 
firmed by a statistical treatment of the results for the 14th 
day (period of maximum titer in the control animals). 
The subcutaneous injection induced a more intense and 
prolonged suppression of immunogenesis than its intro- 
duction by mouth, when the reduction in the titer of the 
antibodies occurred only during treatment, and subse- 
quently in four out of the eight rabbits it was found to be 
temporarily increased even more than it was in the con- 
trois. It was interesting that if oral novocaine treatment 
was started 3 days after the vaccination its suppressive in- 
fluence was much more marked (see figure). 

The suppressive influence of novocaine on immuno- 
genesis was observed not only in experiments in which 
antimicrobial agglutinins were produced but also when 
six rabbits were immunized with boar erythrocytes or four 
with horse serum. Half of these animals were treated. 
The mean titer of the hemolysins seven days after the in- 
travenous injection of a large dose of erythrocytes (2 ml 
of a 3~ sfispension) rose to 1 : 11510 in the control rabbits, 
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but in those treated with subcutaneous injections of 10 ml of a 1% novocaine solution the figure was 1 : 2160, i .e . ,  

5.3 t imes smaller .  A single intravenous inject ion of a large dose (3 ml) of horse serum into the control rabbits caused 

precipi t ins  to appear as early as the seventh day; the titers were 1 : 100-1 : 1000, and were mainta ined up to the 

21st day. In the t reated rabbits the production of precipi t inswas suppressed. There was only a temporary appear -  
ance of a weak positive react ion in one rabbit  for a di lut ion of 1 : 100, and it occurred on the seventh day; in the 
second rabbit  it  did not occur until  the 21st day. 

We have also studied the influence on immuni ty  of novocaine given subcutaneously or by mouth in experiments  
on white mice  ei ther  x - i r rad ia ted  with 300 r, or nonirradiated (Table 2). In the la t ter  group the reduction of the index 

of resistance was doubled when the novocaine was given subcutaneously, while in the irradiated animals novocaine 
either by mouth or by inject ion depressed immunogenesis.  

In our opinion the results given here may be of importance in the study of the mechanism of novocaine in radia-  
t ion sickness. It would be advantageous to study the possibil i ty of using this drug in cases when it was required to 
suppress the immune reaction,  for example  in autoimmune diseases, in tissue transplantation, or in the deveIopment  
of tumors. 

S U M M A R Y  

Experiments were carried out on 33 rabbits and 570 mice .  It was shown that novocaine injected subcutaneously 
or given by mouthda i ly  depressed immunogenesis,  i .e . ,  depressed the production of agglntinins, hemolysins and pre- 
cipitins.  

The depression of antibody production was most marked and prolonged when the novocaine ~vas given by sub- 

cutaneous inject ion;  it  then persisted after the t reatment  had been discontinued. When the novocaine was given by 
mouth antibody production was depressed only during the period of t reatment ;  in some animats the antibodies were 
formed after the end of the t rea tment .  In mice  immuni ty  to typhoid bacil lus was depressed after subcutaneous ad-  
minis t ra t ion of novocaine.  After mice  had been i rradiated with 300 r, immunogenesis was depressed whichever way 
the novocaine was given. The results obtained may be important  in re la t ion to the depression of the immune response 
in t rea tment  of radiat ion sickness, in tissue transplantation, and in tumor development .  
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A l l  a b b r e v i a t i o n s  o f  p e r i o d i c a l s  in the  a b o v e  b ib l i ography  are l e t t e r - b y - l e t t e r  t r a n s l i t e r -  
at. ions o f  the  a b b r e v i a t i o n s  as  g iven  in the or ig ina l  R u s s i a n  journal. S o m e  o r  a l l  o f  t h i s  p e r i -  

o d i c a l  l i t e r a t u r e  m a y  w e l l  be a v a i l a b l e  in Engl i sh  translat ion.  A complete l ist  of the c o v e r - t o .  
c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  

1127 


