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It has been established [3] that  during the first month after vacc ina t ion  the serum of hnmune  guinea pigs a c -  
quires the properties of suppressing mul t ip l i ca t ion  of the tubercle  bac i l l i  and of at tering microb ia l  ca ta lase  act ivi ty .  
In addition, the modern l i terature  includes a signif icant  number of reports devoted to studies of a l te red  virulence of 
the tubercle  bac i l l i  as a result of act ion of an t ibac te r ia l  preparations.  The data [10] per ta ining to decrease in v im-  
lence of tuberculosis microbes that have acquired a resistance to isoniozid were confirmed in studies carried out in 
vitro and in vivo [4, 6-9, 11, 12, 15, 16, 19, 20]. Strains of tuberculosis myeobac te r i a  resistant to phthivazid also ex -  
hibi t  a decreased virulence to guinea pigs [1, 2]. A decrease in virulence in mycobac te r ia  resistant to an t ibac te r ia l  
preparations is accompanied  by lower ca ta lase  act ivi ty .  However, cer tain investigators [13, 21] observed an opposite 
relationship between the degree of vi rulence and the ca ta lase  ac t iv i ty  of the tubercle  baci l lus ,  and a number of in-  
vestigators [5, 18] found no relationship between these properties. 

In this invest igat ion we studied the effect of the immune  guinea pig sera on the virulence of tuberculosis m y -  

cobacter ia  and established the nature of the relationship between virulence and the ca ta lase  ac t iv i ty  of these microbes.  

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

A strain of bovine tubercle  baci l lus (No. 109 of the Leningrad Institute of Tuberculosis) was grown on Sutton's 
medium.  On the 30-35th day after inoculation,  0.25 volume of guinea pig serum, obtained at different t ime  in ter -  

vals after immuniza t ion  (1 mg of dried BCG vacc ine  in 0.2 ml  of physiological  solution in t radermal ly)  was introduced 
under the surface growth. To remove contaminants,  1 ml  of physiological  solution containing 300 units of penic i l l in  

and 300 units of t e t racyc l ine  was added to the serum [14]. On the following day guinea pigs were inocula ted  with the 
t reated culture (0.06 mg of raw culture in 0.5 ml  of physiological  solution, subcutaneously). Animals were sacrif iced 
after 48-50 days and autopsied; macroscopica l ly  observable organ pathology was studied to eva lua te  the virulence 
of tuberculosis mycobac te r ia  (right ventral  lung region, liver,  spleen, regional, ,  and medias t ina l  lymph nodes). Four 
groups of guinea pigs (4 animals per group) were used in the study. Animals  infected with tubercle  baci l lus 
t reated for 1 day with ant ibiot ics  served as controls. The number of infected control animals  was equal  to tha tof  the 
exper imenta l  and both groups were sacrif iced simultaneously.  

The cata lase  ac t iv i ty  of the causat ive  agent of tuberculosis was determined in each exper iment  by the iodo-  
met r ic  method.  

R E S U L T S  

The destruction of organs, observed in the controls, was c lear ly  evident  at a l l  t imes.  Mediast inal  nodes were 
def ini te ly  denser. The lung region examined contained from 30 to 50 medium caseous tubercles (9 cases); in 7 cases 
numerous confluent tubercles were observed. Large confluent areas reaching 6 mm in d iamete r  (in 8 cases) or numer-  
ous smal l  caseous tubercles (8 cases) were seen in the l iver.  Numerous massive caseous areas were found in thespleen;  
the organ was greatly en l a rged - - t o  56 x 22 mm, the average weight was 5 g (3.2 - 6.7 g). Regional lymph nodes 

were 10 to 18 mm in diameter .  

1233 



Macroscopic organ destruction in the animals of the exper imenta l  group was less pronounced, which is ex -  

p la ined pr imar i ly  by the decreased virulence of the tuberculosis mycobac te r ia  and not by their inadequate concen-  
tration, since guinea pig serum did not suppress mycobac te r ia t  mul t ip l i ca t ion  after the prolonged pos t - immunize -  
Non period [3]. By the 4th day after vaccinat ion guinea pig serum decreased the vi rulence of mycobacter ia ;  one 
tung region had 20 tubercles, the l iver  and spleen showed extensive changes, but less so than in the controls. The 
effect  of serum removed from animals  on the 15th pos t - immuniza t ion  day was more pronounced, and guinea pig 
serum obtained on the 30th post -vaccinat ion day was most act ive .  The culture t reated with this serum did not pro-  

duce an en largement  of medias t ina t  nodes in the infected animals;  one lung region contained 10-12 caseous tuber-  
cles and no macroscopic changes were observed in the l iver.  The spleen was of normal  size and weighed 1.03 to 
1.5 g;  no macroscopic  damage was detected.  After prolonged pos t - immuniza t ion  p e r i o d - o n  the 8th d a y - t h e  serum 

st i l l  suppressed s ignif icant ly the virulence of the tuberculosis mycobacter ia :  medias t ina l  lymph nodes were not en-  
larged, the lung region contained 22-25 smal l  tubercles, l iver showed no changes, the spleen had normal  dimensions 
(28 x 15--32 x 16 mm in area, 1 .1--1.4 g in weight). No damage was noted in 2 cases and in 2 cases there were 

individual  tubercles. The regional  lymph uodes of a l l  exper imenta l  animals  were enlarged s imilar  to that in the 

controls: their  d iameter  var ied from 7 to 18 mm.  

Immune guinea pig serum aiways lowered the ca ta lase  ac t iv i ty  of the tubercle  bacillus: on the 4th day after 

immuniza t ion  the ac t iv i ty  was 80% that of the control, on the 15th day--69.5%, on the 30th day--90.2% and on the 
80th d a y - 5 8 % .  However, there was no correspondence between the degree of suppression of enzymat ic  ac t iv i ty  and 

the degree of decrease in virulence of the tubercnlosis mycobac te r ia .  

These results confirm that , in the course of developing ant i- tuberculosis  immunity, guinea pig serum real ly  

acquires the property to act on the tubercle bacillus;  it not only suppresses the mul t ip l ica t ion  and lowers the ca ta lase  
act ivi ty ,  but also not iceably  decreases the virulence.  It should be pointed out that the absence observed [3] in the 
an imal  serum during the la te  immuniza t ion  period of a factor suppressing mycobac te r i a l  mul t ip l ica t ion  does not in-  

d ica te  the loss of abiI i ty  to affect  the  vi rulence of the tubercle  baci l lus .  

The decrease in vi rulence of the tubercle baci l lus  is accompanied  by a decrease in the microb ia l  ca ta lase  a c -  
t ivity,  but comple te  correspondence in these properties was lacking.  Thus, the more signif icant  decrease in viru-  
lence  was observed in the cases showing the least decrease in the ca ta lase  act ivi ty  (a culture t reated with serum ob-  
ta ined on the 30th day pos t - immuniza t ion  day). Evidently, one should support the opinions of the few investigators 
[5, 18] who deny t h e  relat ion of ca ta lase  ac t iv i ty  of the tubercle  baci l lus  to the degree  of its virulence,  inasmuch 
as these properties are, evidently,  independent  of each other, not re la ted  direct ly  to each  other by physiological  

manifestat ions of the e t io logic  agent  of tuberculosis. 

S U M M A R Y  

k was found that the serum of immunized  guinea pigs acquired the capac i ty  to reduce the virulence of tuber-  
culosis mycobac te r ia .  There wan also an at tendant  reduction in the ca ta lase  ac t iv i ty  of tuberculosis bac i l l i  although 

no para l le l i sm in the changes of these properties was observed. The ca ta lase  ac t iv i ty  and the extent  of virulence 
do not seem to be di rect ly  associated with each other, insofar as manifestat ions of the vi ta l  ac t iv i ty  of tuberculosis 

bac i l l i  are concerned. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i t e ra ture  may we l l  be a v a i l a b l e  in Engl ish  translat ion.  A c o m p l e t e  l i s t  o f  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  a p p e a r s  at  t h e  b a c k  of  t h i s  i s s u e .  
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