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The serum and blood of r a t s -  animals highly susceptible to tubercu los i s -a re  known to possess the property of 
inhibiting growth of Mycobacter ium tuberculosis [7 ,  12]. A similar  property is possessed by the serum of rabbits 
sensitive to tuberculosis [14, 17],  especia l ly  after immunizat ion with BCG (10, 11, 14, 16~ 20]. The possibility of 
a bacter iosta t ic  act ion of serum from patients with tuberculosis OhM. tuberculosis has been mentioned 213, 18],  and 
some workers [9] consider that the act ive factor in the serum is its carbohydrate- l ip id  complex,  whereas others [21] 
ascribe this role to ascorbic acid derivat ives,  l ac t ic  and fatty acids. One group of writers explains the bacter iostat ic  
properties of the serum by the act ion of its y -g lobu l in  fraction E22], a lysozyme- l ike  enzyme [16, 17, 20], or its 
properdin system [1]. 

Attempts have been made to discover the b iochemical  basis of the effect  of animal  sera on M. tuberculosis. 
It has been found [3],  for instance, that the serum of ar t i f ic ia l ly  immunized guinea pigs and of albino mice natural-  
ly resistant to tuberculosis depresses the oxidative assimilat ion of phosphorus by M. tuberculosis and st imulates the 

bacter ia l  ATPase [4]. Some workers [19] consider that one stage in the bac ter ic ida l  act ion of rat serum on M. tu- 
berculosis is dephosphorylation of bacter ia l  polysaccharides.  

In the present research we have investigated the effect  of  the serum of immunized  guinea pigs on the growth 
and catalase act ivi ty  of M. tuberculosis. High catalase ac t iv i ty  in M. tuberculosis is an indicat ion of the biological  
eff ic iency and v iabi l i ty  of the strain [5, 6]. Interest in the study of this enzyme has grown in part icular  since reports 
have appeared that it may be related to the virulence of M. tuberculosis E18]. 

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

We used serum from heal thy and immunized guinea pigs (t  mg dry BCG vaccine  in 0.2 ml of physiological  
saline intradermally) .  Experiments were conducted with a bovine strain of M. tuberculosis (No. 28 of the Leningrad 

Institute of Tuberculosis). Mul t ip l ica t ion of M. tuberculosis was studied in Soton's medium containing 1/4 of its vol -  
ume of serum of immunized guinea pigs. The catalase act ivi ty  of the M. tuberculosis was est imated from the con-  
sumption of hydrogen peroxide in a medimn containing a bac ter ia l  suspension exposed to the action of the serum of 
immunized guinea pigs. One series of experiments to study the catalase ac t iv i ty  of the microorganisms was carried 
out in the presence of serum previously heated to 86 ~ for 80 rain. This was necessary to determine the degree of 
thermostabi l i ty  of the factor under investigation. Controls to al l  the experiments consisted of untreated mycobac -  
teria and microorganisms incubated in the presence of the serum of normal guinea pigs. 

E X P E R I M E N T A L  R E S U L T S  
We found that the serum of heal thy guinea pigs had no effect  on the growth of M. tuberculosis (Fig. 1; rib, 

IIIb, IVb). hnmuniza t ion  of the animals  conferred bacter iosta t ic  properties on their sera, de tec tab le  on the ? thday 
after vaccinat ion  (Fig. 1, I I c ) .  Inhibition of the growth of M. tuberculosis was observed in those experiments in 
which Soton's medium contained serum obtained from guinea pigs 15, 20, and 80 days after immuniza t ion  (Fig. 1, 
III c). In cases in which the culture of M. tuberculosis was grown in the presence of serum taken on the 40th day 
after vaccinat ion  of the guinea pigs, the degree of depression of mul t ip l ica t ion  of M. tuberculosis was much lower 
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than when taken ear l ier .  The addit ion of serum taken from guinea pigs on the 50th and 60th days after vaccinat ion 

to the Soton's medium had no effect  on the proliferation of M. tuberculosis (Fig. 1, IV c). 

Our results did not confl ict  with those of Hubacek and Malek  ~ 4 ] ,  who c la imed that  the bacter ios ta t ic  prop-  
erty of the rabbits '  serum was not de tec tab le  20 days after immunizat ion.  The 0nly difference was that  in our ex -  
periment the inhibiting act ion of the guinea pigs' serum disappeared at the end of 40 days after the inject ion of BeG. 

_ _  ........... The catalase ac t iv i ty  of M. tuberculosis was un- 

changed by the act ion of  the serum of normal guinea pigs. 
The catalase act ivi ty  of  M. tuberculosis cul t ivated in the 

I presence of the serum of guinea pigs taken on the 40th, 
50th, and 60th day after immuniza t ion  was also indist in-  
guishable from that of the controls. Determinat ion of the 
catalase act ivi ty  of M. tuberculosis cul t ivated in medium 
containing serum from animals in various stages of the d e -  
velopment  of immunity was not undertaken because of the 

1I absence of growth of the microorganisms in these cond i -  
tions. Experiments were therefore carried out in which 
M. tuberculosis was exposed to the action of the serum for 
2 h. These showed that the catalase ac t iv i ty  was changed 

drast ical ly  in these c/rcumstances (Fig. 2). The significant 
variations in the act ivi ty  of the enzyme demonstrate that 

m the bac ter ia l  ce l l  was evident ly  forced to modify its type 

of metabol ism and to adapt  i tself  to the unfavorable condi -  
tions. Our hypothesis is rendered more probable by the fact  

that  Clark [8] observed an increase in the catalase ac t iv i ty  
in different microorganisms in response to the noxious in-  
fluences of the external  environment.  

IV The factor modifying the cata lase  ac t iv i ty  of M. tu-  
berculosis could not be detected in the serum of the guinea 
pigs on the 40th day after immuniza t ion  (see Fig. 2), i .e . ,  

a b c concurrently with the cessation of the bacter iostat ic  act ion.  

From the character  of the effect  of heated serum on 
Fig. 1. Mult ipl icat ion of M. tuberculosis in the con-  

the catalase ac t iv i ty  of M. tuberculosis.(Fig. 3), we may 
trol series (a) and in the presence of the serum of 

conclude that the serum of immunized guinea pigs contains 
healthy (b) and immunized (c) guinea pigs. 1) At the 

not one, but at  least  two factors acting on bacter ia l  enzymes.  
moment  of seeding; II) on the 7th day after immuni -  

One of these factors is sensitive to heat;  its effect  is c lear ly  
zation; III) on the 30th day; IV) on the 60th day 

seen on the 20th day after immuniza t ion  of the animals .  
after immunizat ion.  The action of the other, re la t ive ly  thermostable factor was 

more marked on the subsequent days of the investigation. 
Intact  serum from the guinea pigs on the 25th and 40th days after inject ion of BCG did not a l ter  the b a c t e r i a l c a t a -  
lase; the same serum, after prel iminary heating,  lowered the ac t iv i ty  of the enzyme.  The effect  of the untreated 
serum was evident ly  the result of the interact ion between constituent factors acting in opposite directions.  

Our suggestions that two factors are present in the serum of immunized  guinea pigs does not conf l ic t  with the 
results of investigations by Vasil 'ev E2~, who found that the bacter iostat ic  properties of human serum in relat ion to 
various microorganisms can be explained by the presence of two agents: one re la t ive ly  thermostable (the t~ -lysin 
of peterson), the other thermolabi le  ( ident ical  with complement  ). 

Hence, in the course of the formation of resistance to tuberculosis, the serum of guinea pigs acquires the prop- 
erty of inhibiting the proliferation of M. tuberculosis and of modifying the catalase ac t iv i ty  of the microorganisms. 
This property of the serum disappears 40 days after immunizat ion  of the animals .  The phenomenon we have d e -  
scribed may be attributed to the presence of two agents in the serum, one of which is re la t ive ly  thermostable.  
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Fig. 2. Changes in the catalase activity 
of M. tuberculosis due to the action of 
the serum of immunized guinea pigs. The 
activity of the enzyme in the presence of 
the serum of intact animals is taken as 100%. 
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Fig. 3. Action of untreated and 
heated serum of immunized guinea 
pigs on the catalase activity of 
M. tuberculosis. 

This work is devoted to the study of the effect produced by the serum of immunized guinea pigs on the multip- 
lication and catalase activity of the tubercle bacillus. As established during the process of immunity fo rmation, the ser- 
um of the animals acquires the capacity of inhibiting the growth of the tubercle bacillus and of  considerably changing 
the activity of microbial  catalase �9 Two factors, one of which is relatively thermostable, are evidently the active 
principles. The described property of the serum disappears 40 days after the immunization. 
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