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Exper imen t s  on albino mice  vaccinated with BCG showed that vaccinat ion modif ies  the r e -  
sponse to nonspecif ic  chemica l  (chloral  hydrate)  action of skele ta l  musc le  r e s i s t a n c e  to 
tubercu los i s .  The changes d i scovered  take place not only in cel l  sy s t ems  respons ib le  fo r  
exci tabi l i ty ,  but also in the cont rac t i le  pro te in  of the musc l e s .  

Invest igat ions conducted in the depar tment  of expe r imen ta l  pathology of the Leningrad R e s e a r c h  In-  
st i tute of Tubercu los i s  have shown that  in r e sponse  to BCG vaccinat ion changes develop in the functional 
s ta te  of the s y s t e m s  of the body and of its organs  and t i s sues  [2-5]. Init ial ly these  changes have the c h a r -  
a c t e r  of a chaotic,  and s o m e t i m e s  uncoordinated,  yet r e v e r s i b l e  reac t ion  of injury or  s t imulat ion.  The r e -  
sponse gradual ly  subsides ,  and the cor responding  indices r e tu rn  to the i r  initial  level  [4]. 

Determinat ions  of the affinity of t i s sues  for  the vi ta l  dye neutra l  red  at var ious  t imes  a f te r  vacc ina -  
tion of mice  [8-101 and guinea pigs [11] have revea led  m a r k e d  changes in the sorpt ion p rope r t i e s  of the 
cel ls  of both immunological ly  competent  and immunological ly  intact  organs .  
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Fig.  1. Per iod  of contract ion of musc l e s  of a l -  
bino mice  (1) and of g lycero l  models  of the m u s -  
c les  (2) in 1% chlora l  hydra te  solution at var ious  
t imes  a f te r  vaccinat ion.  Here  and in Fig.  2: Ab- 
s c i s sa ,  days a f te r  vaccinat ion;  ordinate,  per iod of 
su rv iva l  (in pe rcen tages  of control) .  

Fig.  2. Durat ion of surv iva l  of musc l e s  of albino 
mice  in 0.5% chlora l  hydra te  solution a f t e r  vacc ina -  
tion. 
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The object of the present  investigation was to de te r -  
mine the res i s tance  of immunologically intact skeletal m u s -  
cles of albino mice to chemical  action nonspecific in nature 
as regards  tuberculosis ,  and to examine its changes during 
the development of immunity to tuberculosis  after  vaccina-  
tion. 

EXPERIMENTAL METHOD 

AND RESULTS 

The effect of a I% solution of chloral hydrate (a cell 
narcotic with a well studied mechanism of action) was in- 
vestigated 3, 6, 9, 15, 30, 45, 66, and 75 days after sub- 
cutaneous injection of BCG vaccine into mice weighing 16-18 
g in a dose of 1 rag. The duration of survival of the muscles  
was determined f rom their  contraction in response to e lec-  
t r ica l  stimulation. In each experiment 8 experimental  mice 
and 8 intact mice were investigated. 

The res is tance  of the isolated anter ior  tibial muscles  
to the actk)n of chloral  hydrate showed phasic changes, with 
an increase  on the 30th, 45th, and 75th days (by 24, 39, and 
31%, respectively) and a decrease  on the 60th day after  im-  
munization by 22.5% (Fig. 1). 

To determine the degree of part icipation of the con- 
t ract i le  sys tem of the muscles  in the reaction, the effect 
of chloral  hydrate was studied on glycerinized muscle  "mod- 
e l s , '  prepared by Szent-GyorgyUs method by treat ing mus -  
cles with 45% glycerol  solution in the cold [1]. P r e s e r v a -  
tion of contract i le  function of the glycerinized f ibers was 
determined f rom their  contraction in the presence  of ATP. 

Control  experiments with the muscles  of intact ani-  
mals  showed that the contract i le  function pers is ts  longer 
than the function of excitability: the muscles  ceased to r e -  
spond to e lec t r ica l  stimulation after  15-20 rain in 1% chloral  
hydrate solution, while the "models" ceased to contract  in 
the presence  of ATP after  32-86 rain in the solution. This 
phenomenon was also observed in the vaccinated mice.  After 
exposure to chloral  hydrate the contract i le  power of the 
muscles  pers is ted  longer than their  e lect r ical  excitability. 
Ushakov [6, 7], who studied the thermostabi l i ty  of whole 
muscle  f ibers  and the thermostabi l i ty  of the contract i le  sys -  
tem of the muscles  separately,  found that the decisive role 
in the terminat ion of the response  to e lectr ical  excitation is 
played not by the contract i le  protein, but by the more  the r -  
molabile soluble proteins of the muscle  cell cytoplasm. 

Apparently the main factor  terminat ing the response  
to e lec t r ica l  stimulation of the muscle  when acted upon by 
chloral  hydrate likewise is not a contract i le  protein.  In 
confirmation of this statement,  all the muscles  still r e -  
mained capable of forming "models" in the present  experi-  
ments after  they had ceased to respond to e lec t r ica l  s t imu-  
lation. 

Phasic changes in res is tance  to chloral  hydrate (Fig. 
1) were found in the contract i le  sys tem of the skeletal m u s -  
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eles  of the vaccinated mice ,  just  as in the musc l e s  themse lves :  weakening of r e s i s t ance  on the 15th day 
by 32%, and an inc rease  in the r e s i s t a n c e  of 39% on the 60th day of immunizat ion.  As these  resu l t s  show~ 
the changes in r e s i s t ance  of the cont rac t i le  sys t em of the musc l e s  to chlora l  hydrate  did not always c o r -  
respond to the changes in r e s i s t a n c e  of the whole musc l e s .  

Because  of the short  per iod of su rv iva l  of the musc les  when t r ea t ed  with 1% chloral  hydrate  solu-  
tion, the action of a weaker  s t imulus had to be de te rmined .  F o r  this purpose ,  exper iments  were  ca r r i ed  
out with 0.5% chloral  hydra te  solution. The per iod  of su rv iva l  of the musc l e s  of the intact mice  in 0.5% 
chlora l  hydra te  solution var ied  f rom 33.3 to 40.8 rain. The musc les  of the vaccinated mice  survived longer 
than those  of the intact mice:  on the 3rd day of immunizat ion by 19%, on the 9th day by 25%, and on the 
30th day by 23% (Fig. 2). 

To s tudy reac t iv i ty ,  the changes in vi tal  staining (0.2% neutra l  red solution for  5 mi'n) 15, 30, 60, and 
120 rain a f t e r  the end of the r e v e r s i b l e  effect  of 0.5% chloral  hydra te  solution (25 min) were  de termined.  
The sorpt ion of neut ra l  red  by the m us c l e s  of the intact mice  showed no s ta t i s t i ca l ly  significant change 
a f te r  t r e a t m e n t  with chlora l  hydra te .  On the 6th and 15th days of immunizat ion,  an i nc rea se  in sorpt ion 
was found (Table 1), indicating a r e sponse  of excitat ion or  injury to the s t imulus  in accordance  with Nason-  
ov ' s  denaturat ion theory.  This react ion  is read i ly  r eve r s ib l e :  no changes in staining p rope r t i e s  were  ob- 
se rved  a f te r  1-2 h. Charac te r i s t i ca l ly ,  in the per iod of inc reased  r e s i s t a n c e  of the musc les  to chloral  hy-  
dra te ,  when the surv iva l  per iod was increased ,  f ixation of the dye was unchanged or  was actualTy weakened 
(3rd day). Weakening of abil i ty to fix the dye was also found on the 60th day a f te r  vaccinat ion.  

The r e su l t s  descr ibed  above demons t r a t e  changes in the functional s ta te  of the cel ls  of a skele ta l  
musc l e  r endered  r e s i s t an t  to tuberculos is  as the r e su l t  of vaccinat ion,  and these  changes lead to changes 
in nonspecif ic  reac t iv i ty .  
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