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The effect  of tubercul in  on unsens i t ized  cell  cul tures  was studied. After contact for  30 rain 
between human amnion cel ls  and tubercul in  in a concentra t ion of 1.5, 1.0, and 0.5 m g / m l ,  the 
number  of pathological  m i t o s e s  was sharp ly  inc reased  (up to 90-95 %), and pathological  fo rms  
not p re sen t  in the control  were  found (adhesion of the c h r o m o s o m e s  in metakines is ) .  The au- 
thors  cons ider  that these  changes a re  evidence of the toxic action of tubercul in  on the cells.  
The action of tubercul in  is r eve r s ib l e .  The mitot ic  act ivi ty 3 h a f te r  exposure  was identical  
with the control .  

The sens i t iz ing  act ion of tubercul in  on cell  cul tures  has f requent ly  been invest igated [11, 12, 14]. 
However ,  l i t t le  at tention has been paid to the study of its toxic effect.  Degenerat ive  changes in in ternal  o r -  
gans,  metabol ic  d i s tu rbances ,  and also death of an imals  under the influences of la rge  doses of tubercul in  
have been desc r ibed  [9]. Only one invest igat ion of the effect  of tubercul in  on cel l  cul tures  is known to the 
authors  [13]. In that  study no degenera t ive ly  changed cel ls  were  found. 

The object  of the p re sen t  invest igat ion was to study the effect  of tubercul in  on mitot ic  act ivi ty of hu- 
man  cell  cu l tures .  Mitotic act ivi ty provides  an adequately sens i t ive  index of the physiological  s tate  of the 
ce l l s  and it is changed by the action of many different  fac tors  [2-6, 10]. 

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

Transp lan tab le  human amnion cel ls  (s t ra in  Fe) were  used as the t es t  object.  The cells  were  grown on 
watch g la s ses  in penici l l in  f lasks  in med ium No. 199 with 10% bovine s e r u m  and antibiotics;  the seeding 
densi ty  was 220,000 cel ls  p e r  ml. A 48-h cul ture  with mitot ic  act ivi ty of 19-25~/00 and with 10-20% of patho-  
logical  mi to ses  was used. 

Dry pur i f ied tubercul in ,  p r e p a r e d  in the au thors '  insti tute by the method of Lazovskaya  and Golubeva 
[8], was used in concentra t ions  of 1.5, 1.0, 0.5, 0.2, and 0.02 m g / m l .  

Before contact ,  and a f te r  contact  for  30 rain with tubercul in  diluted in medium No. 199 without s e ru m,  
the cel ls  were  washed twice with physiological  sal ine warmed  to 37~ and invest igated immedia te ly  or  20 
rain and 1, 2, 3 and 24 h a f te r  contact.  

Specimens  fixed with ethyl alcohol were  stained by C a r a z z i ' s  method. Altogether  5000-8000 cel ls  were  
counted. Mitotic act ivi ty was e x p r e s s e d  in promi l le ;  pathological  f o rms ,  de te rmined  by Alov's  method [1], 
and the number  of pathological  mi to ses  a re  given in pe rcen tages  of mitot ic  activity.  

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

Mitotic act iv i ty  showed no significant  change under the influence of tubercul in  during the f i r s t  3 h of 
obse rva t ion  under different  expe r imen ta l  conditions. A slight dec rea se  in mitot ic  act ivi ty (downto 13-18~ 
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Fig. 1. Change in number  of pathological mitoses  incel l  culture dur -  
ing the action of tuberculin: 1) control;  2-4) tuberculin in concentra-  
tions of 0.1, 1.0, and 1.5 m g / m l  respect ively;  here  andin Fig. 2: ab- 
sc i ssa ,  t ime of cultivation (in h); ordinate,  pathological mitoses  (in 
percent  of total number  of mitoses).  

Fig. 2. Predominant  forms of pathology of mitosis  under normal  
conditions (I) and after  t rea tment  with tuberculin in concentrat ions of 
1.5 and 1.0 m g / m l  (II). 1) Adhesion of chromosomes ;  2) sca t te r ingof  
ch romosomes  in metakinesis ;  3) three groups at metaphase;  4) dele- 
tion of ch romosomes  in metaphase.  

was observed as the resul t  of changing the nutrient medium. Character is t ica l ly ,  metaphases were predom-  
inant at all stages of study of the culture (50-70% of the total number  o[ mitoses).  

Treatment  with tuberculin in a concentrat ion of 1.5 m g / m l  led to a sharp change in the phases of mi-  
tosis .  In some experiments  during the f i rs t  20 rain the number of prophases  was sharply increased , to  reach 
60-70% (two to three t imes more  than in the control),  and the number of telophases rose  to 40-100%. Meta- 
phases were absent. Tuberculin in a concentrat ion of 1.0 m g / m l  in some cases also caused a sharp decrease  
in the number  of metaphases  and an increase  in the number of telophases to 80%. Neither low concentra-  
tions of tuberculin nor a change of medium had any effect on the relat ive numbers of the phases of mitosis.  

Delay of mitosis  in prophase is evidence of damage to the chromosome by tuberculin,  which is p re -  
sumably  connected with a disturbance of DNA synthesi.s [i]. 

Tuberculin had a par t icu lar ly  marked effect in increas ing the number of pathological mitoses.  The 
dynamics  of the number of aber rant  mitoses  followed a charac te r i s t i c  curve with an increase  in the ear ly  
periods of observat ion and a more  gradual decrease  thereaf ter  (Fig. 1t. The action of tuberculin depended 
on its concentrat ion in the medium. In concentrat ions of 1.5 and 1.0 rag/rot tuberculin caused on the aver -  
age a sixfold increase  in the number of pathological mitoses  (up to 90-95%), while in a concentrat ion of 0.5 
m g / m l  the increase  was more  than twice (25-3(P/0) the control  level. Lower concentrat ions of tuberculin,  
the medium used to dilute it, and a change of nutrient medium had no effect on the dynamics of the number  
of pathological mitoses .  After t r ans fe r  of cells which had been in contract  with tuberculin in a concentra-  
tion of 1.5 m g / m l  into medium not containing tuberculin the number of pathological mitoses  continued to in- 
c r ease  for a fur ther  20 rain. 

The differences between the dynamics of the number of pathological mitoses  after  exposure to tuber -  
culin in concentrat ions of 1.5 and 1.0 m g / m l  were s tat is t ical ly significant at the 95% level of probabili ty 20 
rain and 1 h after  contact,  while between concentrat ions of 0.5 and 1.0 m g / m l  they were significant at once 
and after 20 min and 1 h. Starting f rom 2 h, differences in the number of pathological mitoses  depending 
on the tuberculin concentrat ion were no longer s tat is t ical ly significantly different f rom the control  level 
throughout the f i rs t  3 h of observation.  
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Under the influence of tubercul in  not only the number  of pathological  mi toses ,  but also the i r  f o rm chan- 
ged. In the control  cul ture  sca t t e r ing  and deletion of c h r o m o s o m e s  in metaphase  were  the predominant  
f o r m s ,  with the fo rmat ion  of t h r ee -g roup  me taphases  (Fig. 2). Immedia te ly  af ter  t r ea tmen t  with tubercul in  
mos t  of the dividing cel ls  had adherent  c h r o m o s o m e s .  After  the lapse of 20 rain, bes ides  adhesion of the 
c h r o m o s o m e s  the re  were  many  cases  of sca t t e r ing  of c h r o m o s o m e s  and th ree -g roup  metaphases .  La te r ,  
the p redominant  f o r m s  of pathology were  mainly  the s ame  as in the control  culture.  

The change in the f o r m s  of pathological  m i to se s ,  espec ia l ly  in the f i r s t  two t e s t s ,  can probably  be ex-  
plained by t rans i t ion  f r o m  one f o r m  of pathological  mi tos i s  to another.  There  a re  r epo r t s  in the l i t e ra tu re  
[7] of in terconnect ion between pathological  f o r m s  such as deletion of c h r o m o s o m e s  in metaphase ,  t h r e e -  
group me taphase ,  and comple te  s c a t t e r  of c h r o m o s o m e s .  

Changes in mitot ic  act ivi ty a f te r  t r ea tmen t  with tubercul in  (delay of mi tos i s  in prophase ,  p r edomi -  
nance of adhesion of c h r o m o s o m e s )  thus differ  s ignif icantly f rom the changes in mitot ic  act ivi ty in neoplas -  
tic conditions [1] (delay in me taphase ,  b road  s p e c t r u m  of pathological  mi toses) .  The t rans ien t  c h a r a c t e r  
of the tubercul in  effect  and the p redominance  of pathological  mi tos i s  assoc ia ted  with adhesion of ch ro mo -  
somes  suggest  that these  changes a re  due to the toxic action of the substance.  A study of changes in mi to -  
tic act ivi ty can be used to a s s e s s  the s ide -e f fec t s  of a tubercul in  prepara t ion .  
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