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In previous communicat ions we have reported evidence of a negative influence of ac t ive  immuniza t ion  on the 
lysozyme content of body fluids. Thus D. F. Pletsityi,  A. M. Monaenkov, Yu. B. Ostrovskii, and P. T. Boinik [1] 

showed that after vaccinat ion  of dogs by a te t ravaccine  against intest inal  infections there was a marked fall  in the 

lysozyme content of the saliva, and that the reduction was mainta ined for a long t ime. 

The object  of the present investigation has been to study the changes of lysozyme ac t iv i ty  in the blood of 
animals at various times after immuniza t ion  with various vaccines.  

Numerous reports concerning this problem have been made but the results are contradictory.  Myrvik [3] showed 
that when rabbits rece ive  the BCG vaccine  the lysozyme content of pulmonary extracts is increased,  and L. G. 
~lkonin [2] found that as far as the  blood was concerned repeated inject ion of rabbits with large doses of heated 
vaccine  against intest inal  infect ion at first caused a small  increase in the amount of lysozyme in the blood and that 
it was followed by a fall in liter.  There was an even stronger tendency for the lysozyme of the blood to fail when 
the present author immunized  rabbits with an a lcohol ic  dysenteric monovaccine.  

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

Observations were made on chinchi l la  rabbits weighing 2-3 kg. A study was made of the influence of the 
following vaccines:  nat ive tetanus anatoxin, chemica l  d ivaccine ,  and microbia l  te t ravaccine against intest inal  in- 
fections, sorbed diphtheri t ic  anatoxin, gangrene-tetanus te t ra-anatoxin .  One or two subcutaneous injections of the 

preparations were given. The amount of lysozyme in the blood was determined from the third day after the inject ion 
onwards. The ini t iaI  t i ler  (before immunizat ion)  was usually determined several t imes i m m e d i a t e l y  before the 
vacc ine  or anatoxin.  To determine  serum lysozyme we used the general ly  accepted direct  method for the quant i ta-  

t ive indicat ion of this enzyme in fluids, based on the high sensit ivity of Micrococcus l isodeict icus tO the act ion of 
lysozymes.  The serum was di luted with a 0.5% sodium chloride solution and brought to concentrations from 1 : 10 to 

1 : 320. To a test tube containing 1 ml of the diluted serum we added 1 ml of a suspension of a l ive culture of the 
micrococcus (one bi l l ion microbia l  cells). The results of the react ion (degree of lysis) were determined after the test 
tubes had been kept for three hours in a thermostat at 37 ~ A test- tube with a solution of sodium chloride and the same 
amount of microbia l  suspension was used as a control. The last di lut ion which produced lysis was taken as the t i ler  of 
the lysozyme.  The experiments  were carried out on 40 rabbits. 

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

In the first set of experiments  we investigated the influence on the blood lysozyme of sorbed gangrene-te tanus 
te t ra -ana toxin  (the preparat ion was obtained from the Department  of Wound Infection, N. F. Gamale i  Institute of 
Epidemiology and Microbiology, AMN SSSR). Repeated subcutaneous injections of 1 ml of the anatoxin were given. 
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TABLE 1. Change in the Lysozyme Content of Rabbit Blood under the Influence of Gangrene- 

Tetanus Te t ra -Anatoxin  Vaccine 

Number of rabbit  

2644 
2747 
2695 
2678 

224 
315 
280 
143 

~ a n  �9 . . 

Before 
imrnuni-  
zat ion 

1:160 
1:80 
1:80 
1:80 
1:80 
1:80 
1:80 
1:40 

~i~ the 
3rd 
daA 

1:80 
1:40 
1:40 
1:40 
1 : 5  
1:10 
1:10 
1:5 

5th 
day 

Ti te r  of lysozyme 

After immuniza t ion  
on the on tile on me on me 

7th 12th 20th 
Iday day day 

0 
�9 0 

1:10 
0 

1:5 
0 

1:5 
0 

li2 

i : 5  
1:5 
1:5 
1:5 
1:5 
0 
0 
0 

1:3. 

1:10 
0 
0 
0 
0 

1:5 
0 
0 

1:2 

on the on the 
30th 40th 
day day 

t:16 
1:80 
1:80 
1:80 
1:80 
1":80 
1:80 
1:40 

1:80 
1:40 
180 
1:80 
1:80 
1:80 
1:80 
1!40 

1 :70  

1:40 
1:20 
1:20 
1:20 
1:5 
1:10 
1:10 
1:5 

1:85 1:28 I:  15 1:85 

As can be seen from Table  i ,  even by the third day after the first in ject ion of the anatoxin there was a marked 

reduction in the titer of lysozyme,  a change which was most marked by the 7-20th day after immunizat ion.  A very 
low lysozyme content in the blood was found for 20-25 days. Subsequently it gradually rose and reached its original 
l eve l  on the 30-40th day. 

In the second set of experiments we investigated the influence on the blood lysozyme of a microbia l  te t ra-  
vacc ine  against intestinal infections (series No. 208, Gor 'k i  NII~G). The te t ravacc ine  was given subcutaneously 
twice at an interval of 16 days. The first in jec t ion  consisted of 1 ml of te t ravaccine  (2.5 bi l l ion microbia l  cells) 
and the second t ime  2 ml  were given. 

From the results of Table  2 i t  can be seen that in this case there was once more a reduction in the blood serum 
lysozyme content of al l  the rabbits, although it was much less than when the te t ra -ana toxin  vaccine  was used. Re- 

peated inject ion of the vaccine caused a rather more marked and prolonged reduction of the serum lysozyme content 
than did the first injection.  

In the third set of experiments with vaccine we used nat ive anatoxin (series No. 282) obtained from the N. F. 
Gamale i  Institute of Epidemiology and Microbiology, AMN SSSR, The anatoxin was given as two subcutaneous in- 

ject ions at an interval of 25 days (1 m l  the first t ime ,  and 2 ml for the second inject ion).  

As Table  3 shows the results of this set of experiments  were similar  to those obtained in the Previous series. 

The fourth set of experiments  was carried out with purified diphtheri t ic  adsorbed anatoxm (series No. 8) con- 
ta ining 68 act ive  units per ml.  One ml of anatoxin was given to each of e ight  rabbits after first diluting it twice 

in physiological  saline.  

As can be seen from Fig. 1 the blood lysozyme content changed to approximate ly  the same extent  as when 

immuniza t ion  was produced by tetanus anatoxin.  

In the last set of experiments  (on eight  rabbits) vaccinat ion was made with a chemica l  dye vaccine  in which 
the amount of typhoid antigen per ml was 0.02 rag, and of paratyphoid 0.5 rag. A single inject ion of 1 ml of the 
vacc ine  was given. 

The results i l lustrated in Fig. 2 show that  the chemica l  d ivacc ine  exerted a far smaller influence on blood 

serum lysozyme content than did vacc ine  preparations used previously, although in this case the reduction of the 
lysozyme titer was observed in al l  the animals.  

The results of the exper iment  indicate  that under the influence of immuniza t ion  the blood serum lysozyme 
content falls consistently. The greatest act ion was exerted by te t ra -ana toxin  whose inject ion caused prac t ica l ly  
comple te  disappearance of the lysozyme from the blood serum. The reduction of the titers of lysozyme was observed 
to occur 8-5 days after immunizat ion,  being most marked on the 12-15th day. Repeated inject ion of the vaccine as 
a rule caused a greater fal l  of lysozyme content to occur at  the same t ime.  The observed individual differences 
were merely  quanti ta t ive;  there was no case when the blood serum lysozyme content failed to fall under the influence 
of vaccinat ion (even though the fal l  might  be very small  and last only a short t ime).  
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Fig. 1. Change in the amount of lysozyme 
of rabbit blood serum after the injection of 
purified adsorbed diphtheritic anatoxin. 
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Fig. 2. Change in the blood serum 
lysozyme content of rabbits after the 
injection of a chemical  divaccine. 

An analysis of the results obtained afford a basis for the conclusion that there is a direct relationship between 

the immunizing power of the vaccines and the extent to which the blood serum lysozyme content of the immunized 
animals fell. The injection of a highly immune prepara t ion-  gangrene-tetanus t e t r a - ana tox in -  caused a consider- 
able reduction in the lysozyme titers in rabbits, while giving the chemical divaccine against intestinal infections, 
which did not have a high immunogenicity,  reduced the lysozyme activity very little. 

We must note the definite correlation between the serum content of lysozyme and specific antibodies. Special 
experiments showed that the maximum reduction in the titers of lysozyme were recorded at times when antibodies 
accumulated most intensively. In this respect our results correspond completely with those of previous investigations 
aimed at determining the influence of vaccination on the lysozyme content of saliva of animals and man. 

S U M M A R Y  

A study was made of the change in the blood serum lysozyme content of rabbits immunized with the following 

vaccine preparations: crude toxoid, chemical  divaccine, and microbial tetravaccine against intestinal infections, 
sorbed diphtheria toxoid, gangrene-tetanus tetratoxoid, 

It was shown that vaccination caused a distinct reduction of  the blood lysozyme content. Restoration of the 
lysozyme titer to the initial level was observed to occur in most cases not earlier than 20 days after the preparation 
had been given. There was a direct relationship between the immunizing power of the vaccine (its amount, anti- 
genic activity, and number of administrations) and the extent of the reduction of the lysozyme titer. A definite 
correlation was noted between the blood content of specific antibodies and lysozyme: the time for the greatest anti- 
body titer rise corresponded to the periods of least lysozyme content. 
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