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Literature data  on the role of the nervous system in the formation of pos t -vacc ina t ion  immuni ty  to tuberculo-  

sis is ex t r eme ly  l imi ted .  The author has invest igated the effect  of excessive intensif icat ion of the s t imulatory pro- 

cesses in the cerebra l  cortex on the development  of pos t -vacc ina t ion  immuni ty  to tuberculosis in white mice .  

Caffeine was used in these experiments ,  for according to ava i lab le  data  [4], prolonged t rea tment  with large 
doses [5-7 mg per animal)  of the substance results in a iowering of exc i t a t ion  in nervous processes, a weakening of 
internal  inhibi t ion and, after a br ief  intensif icat ion of nervous s t imulat ion,  a prolonged depression of centra l  nervous 
system act iv i ty .  

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

The exper imenta l  white mice  were divided into 5 groups with 60 animals  in each  group. Animals of the 1st 
and 2nd groups were immunized  by subcutaneous inject ion of 0.5 mg BCG vaccine  and the animals  of rile 3rd and 
4th groups by in jec t ion  of 1 mg vacc ine  per mouse. At the t ime  of the vacc ina t ion  and until the infect ion of the 
animals,  mice  of the 1st and 3rd groups received dai ly  subcutaneous injections of caffeine in 5-7 mg doses. The 
immunized  mice  of the 2nd and 4th groups did not undergo caffeine t rea tment  and served as controls to their cor-  
responding exper imenta l  group. The animals of the 5th group were not vacc ina ted;  they served as controls in eva l -  
uation of the vacc ina t ion  process. On the 34th day after vacc ina t ion  animals of al l  groups were infested int raven-  
ously with a culture of virulent tuberculosis mycobae te r ia  of the bovine type (strain No 109) at a dosage of 0.1 mg 
per mouse. In order to evaluate  the i lffectivi ty of the tuberculosis inject ion,  10 animals from each  group were 
ki l led at 15, 25, 35, 46, and 57 day intervals after infect ion and macroscopic  and microscopic  examinat ions  of the 
lungs and spleen were carried out. The weight of the lungs and spleen and to ta l  weight of the animals  was also de-  
termined.  In order to conduct a microscopica l  examina t ion  of the lungs and spleen we fixed these organs in 10% 
formalin and then prepared paraffin sections of the structures. The sections were stained with haematoxyi in -eos in  
and the myeobac te r i a  with Z ie l -Nie l sen  stain. Ten animals  in each  group were retained for a survivai de te rmina-  
tion. 

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

Data from microscopical  examinat ions  were tabula ted .  

Animals  of the 2nd group during the 1st period of observation were found to exhibi t  a c lear ly  defined a l le rg ic  
reac t ion  in their lungs: the normal colorat ion was intensified to a deep red shade. On microscopic  observation the 
loci  of tuberculous in f lammat ion  consisting of alveolar  macrophages,  cei ls  of a lymphoida l  type and polymorpho-  
nuclear leucocytes  were found to be surrounded by zones of edematous,  hyperemic  tissue. In the nonimmunized ani-  
m a r  of the 5th group at this t ime we found only a few tuberculous foci and their surrounding lung tissue had under- 
gone l i t t le  change.  When the a l le rg ic  react ion had f inal ly  subsided among mice  of the 2nd group, the general  
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Comparative Characteristics of Tuberculous Changes in the Lungs of Experimental Ani-  

mals as Revealed by Microscopic Examination 
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Note: + a few scattered loci; ++ single compact loci; +++ a moderate number of 

compact foci; ++++ a large number of compact loci; A = slight perifocal reaction; 

B = strong perifocal reaction. 

picture was one of more heavy infection of the lungs than in animals of the 5th, control, group (cf. table). Further- 

more, as the allergic inflammation subsided the relative weight of the lungs among immunized mice fell, whereas 

among the control mice it steadily increased (Fig. i). The number of mycobacteria in the lungs of the 8th group 

was greater than in those of the 2nd group, but the number of epithelioid tubercles in the spleen was less. What were 

left of the immunized mice outlived the control animals by a mean value of 126 days. 

Hence it is clear that the immunizat ion  of white mice with 0.5 mg of BCG vaccine was effective and led to a 

milder form of the tuberculous condition. At the same t ime,  an acute allergic reaction was observed in the lungs of 

the mice during the in i t ia l  period of observation. It should be noted that this allergic reaction in the lungs of im-  

munized white mice  following their infection with tuberculosis mycobacter ia  has been observed by other authors [5]. 

Only a moderate perifocal reaction (in the form of edema and hyperemia of lung tissue around the tuberculous 

foci) developed during the ini t ia l  period of observation in the lungs of animals immunized with 1 mg of BCG vaccine 

(4th group). The allergic inf lammation disappeared on the 35th day after infection and a very slow increase in the 

number of foci was found to take place, whereas in animals of the 5th group (the control) the increase was a rapid 
one. The spleen of immunized animals became free from epithelioid tubercles and from mycobacteria as the in-  
fection ran its course, whereas the appearance of the infected spleen in non- immunized  mice suffered no amelior-  
ative change (Fig. 2). The duration of life among immunized  mice of the 4th group exceeded that of the control 

animals by a mean of 277 days. 

Thus, immuniza t ion  of mice with 1 mg BCG vaccine leads to the course of tuberculous infection being much 
milder and is accompanied by a moderate allergic reaction in the lungs. Our experiments have shown that the 
effectiveness of immuniz ing  white mice with a dose of 1 mg BCG is greater than that with a dose of 0.5 mg BCG. 

The allergic reaction was less intense, however, in the 1st case. 
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Fig. 1. Changes in the re la t ive  weight of the lungs (A) and the spleens (B) of white 
mice  immunized  with 0.5 mg of BCG vacc ine .  1) First group of animals (expmnt);  
2) second group (controls to expmnt);  3) fifth group (controls to immuniza t ion) .  
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Fig. 2. Changes in the re la t ive  weights of lungs (A) and spleens (B) of white mice  
immunized  with 1 mg BCG vacc ine .  1) Third group (expmnt);  2) fourth group 
(control to expmnt);  3) fifth group (controls to immunizat ion) .  

Comparing the course of the tuberculosis infect ion in mice  immunized  with 0.5 BCG and treated with caffeine 

up to the t ime  of infection (first group) with that  of mice  not given caffeine (second group), the following observa- 
tions can be made.  Al lergic  in f lammat ion  occurred in the lungs of mice  belonging to both groups during t he in i t i a l  
period after infect ion.  In mice  of the first group, the edema  and hyperemia  of the lung tissue was less intense, dis-  
appeared ear l ier  and was noticed in fewer cases than in mice  of the second group. In the first group of animals 
fewer tuberculous foci were to be observed and those present contained less mycobac te r ia  ( c f .  table) .  The infec-  
tion of the spleen and its mycobac te r i a l  content was rather less among animals  of the first group than among those 
of the second. On average the mice  of the first group outl ived those of the second group by a period of 52 days. 

It follows, therefore,  that prolonged caffeine t rea tment  during the period when pos t -vacc ina t ion  immuni ty  to 
tuberculosis is developing leads to a marked reduction in the hyperergic in f lammat ion  of animals  immunized  with 
o,a mg BCG vacc ine .  In addit ion,  there is some resultant amel iora t ion  of the subsequent course of the disease. We 
would dissociate ourselves from the opinion of many authors [2, 7] who state that the abi l i ty  of the organism to re-  

spond to infect ion by the development  of an a l lergic  inf lammatory  react ion (an abi l i ty  acquired under the influence 
of immunizat ion)  is a defini te  a t tempt  at protect ion against superinfection.  Indeed, though part of a specific pro- 
tec t ion mechanism,  a top vigorous a l le rg ic  react ion may actual ly  lead to damage  of the organism [1, 6]. It would 
seem that the violent  a l lergic  reac t ion  in the lungs of mice  belonging to the second group goes beyond the bounds 
of a purely protect ive react ion.  Hence its weakening in animals subjected to caffeine ac tua l ly  boosts the effect  of  
the original immuniza t ion .  

In animals of the third group, which were immunized  with 1 mg BCG vaccine  and also rece ived  caffeine t rea t -  
ment,  a l lergic  in f lammat ion  of the lungs was observed on rare occasions and was less intense than among animals of 
the fourth group which, although immunized  with the same dose of BCG, received no caffeine.  Ul t imate ly ,  however, 
the mice  of group 3 developed a serious infect ion of their lungs more often than did those of the second group. The 
gradual freeing of the lungs from ep i the l ia l  tubercles and their associated mycobac te r i a  was expressed in a more pro- 
nounced manner among animals of the fourth group. The duration of l ife among animals of group 3 was on average 
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78 days less than those of group 4. Thus, applying large doses of caffeine to white mice  immunized with 1 mg BCG 
leads to an in i t ia l  intensif icat ion of the a l lergic  in f lammat ion  of the lungs and u l t imate ly  to a more serious affec-  

tion with the tuberculosis disease. The more moderate  a l lergic  in f lammat ion  of the lungs in animals immunized  
with 1 mg of vaccine  is ev ident ly  an important  l ink in the complex immunobio log ica l  reorganizat ion of the organ- 

ism. Hence,  its almost comple te  suppression in animals  treated with caffeine is accompanied  by a deter iorat ion of 

the tuberculous process. 

We interpret  the suppression of the a l lergic  react ion in the lungs of immunized  animals  and the diminution in 
intensity of the pos t -vacc ina t ion  immunity  which accompanies  it as an expression of a general  reduced reac t iv i ty  
of the organism caused by a prolonged overst imulat ion of the exci ta tory processes in the cerebra l  cortex.  The re-  
suits of the experiments  together with those obtained ear l ier  [3], indicate  the immunologica l  reorganizat ion of the 

organism evoked by BCG vaccina t ion  is dependent on the functional state of the higher centers in the central  nerv- 

ous system. 
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