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A study of the effect  of th ree  types  of  lyophil ized p r e p a r a t i o n s  of sens i t ins  on human amnion 
cell  cu l tures  showed an i nc r ea s e  in the number  of pathological  m i to se s ,  a r r e s t  of  d ivis ion 
in m e t a p h a s e ,  and agglutination of c h r o m o s o m e s  which were  not p r e s e n t  in the control .  T h e s e  
changes indicate  a ha rmfu l  action of these  p r e p a r a t i o n s  on c h r o m o s o m e s  and on the a c h r o m a t -  
ic spindle and, in the au thor ' s  opinion, they cha rac t e r i ze  the toxic p r o p e r t i e s  of sens i t ins .  
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Sensi t ins - p r e p a r a t i o n s  of  the tubercul in  s e r i e s ,  by means  of which d i s e a s e s  r e s e m b l i n g  tubercu los i s  
and caused by a typical  m y c o b a c t e r i a  can be  diagnosed - have now been p r e p a r e d  and a re  beginning to b e  
used.  Sensi t ins a re  being tes ted  in accordance  with the scheme  used in tubercul in  product ion,  where  the 
question of the toxici ty of the p r e p a r a t i o n s  issued r e m a i n s  open. Model '  [6] r ightly cons ide rs  that the re  a r e  
insuff icient  expe r imen ta l  data  to p rove  that tubercul in  i s  nontoxic for  healthy an ima l s .  

The  need for  tes t ing  new p r e p a r a t i o n s  of the tubercul in  s e r i e s  in a b iological  s y s t e m  of t r i a l s  has 
been  r a i s e d  in a pape r  by  Yablokova et al .  [7]. In the invest igat ion desc r ibed  below, sens i t ins  a lso  w e r e  
t e s t ed  fo r  toxic i ty .  

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

Changes in the indices  of m i t o s i s  of a 2 -day  t r ansp lan tab le  cul ture  of human amnion ce l l s ,  s t ra in  
FL,  w e r e  used  as c r i t e r i a  of  toxic i ty .  Sensi t ins w e r e  studied f r o m  th ree  spec ies  of myeobac t e r i a :  M. 
for tu i tum,  M. kaasa s i i ,  and M. ba t tey .  Lyophi l ical ly  dr ied  p repa ra t ions  of sens i t ins ,  diluted with nutr ient  
med ium to a concent ra t ion  of 2 m g ~ ,  w e r e  kept  in contact  with a cel l  monolaye  r for  30 rain.  Indices of 
m i t o s i s  w e r e  studied immed ia t e ly  a f t e r  contact  with the p repa ra t ions ,  and 20 rain and 1, 3, and 24 h l a t e r .  
Detai ls  of the method w e r e  desc r ibed  p rev ious ly  [4]. 

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

Contact  be tween the ce l l s  and the p repa ra t ions  of sens i t ins  for  30 rain led to a sha rp  i n c r e a s e  in the 
number  of pathological  m i t o s e s  - u p  to 90-100% (Fig. 1). This  number  continued for  an hour,  but then fell  
during the next 24 h to r e a c h  the contro l  leve l .  Until 3 h of obse rva t ion  the cu rve s  for  the n u m b e r  of pa tho-  
logical  m i t o s e s  during exposure  to all  the sens i t ins  sttfdied d i f fered  s ignif icant ly f r o m  the control  (level 
of s ignif icance 0.95), but they  did not d i f fer  f r o m  each other .  Since tMs s ta te  of a f fa i r s  a l so  applied to 
o ther  indices  of m i t o s i s  examined below, data for  only one of the sensi t ins  a r e  given in F igs .  2 and 3. 

The  p r e p a r a t i o n s  t es ted  changed the f o r m s  of abno rma l  m i t o s i s .  Immedia t e ly  a f t e r  contact  with the 
agents ,  swollen and adheren t  c h r o m o s o m e s  began  to appea r  in l a rge  number s  (up to 77-98%) in me taphase ,  
although they w e r e  comple te ly  absent  in the cont ro l  cu l tu re .  According to data in the l i t e r a t u r e  [2, 5] this 
pathology of m i t o s i s  is evidence of d i s tu rbances  of the su r f ace  s t r u c t u r e  of the c h r o m o s o m e s  ; i t  appea r s  
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Fig. 1 Fig. 2 

Fig. i. Changes in number of pathological mitoses in culture of FL cells during 
the action of sensitins. Here and in Fig. 2: abscissa, time after beginning Of ex- 
posure, (in h); ordinate, pathological mitoses (in % of total number of mitoses), i) 
Control, 2-4) sensitins from M. kansasii, M. fortuitum, and M. battey respectively. 

Fig. 2. Predominant forms of pathological mitoses in culture of FL cells during 
the action of sensitins from M. kansasii (1) and under normal conditions (11). i) 
Deletion of chromosomes; 2) agglutination of chromosomes; 3) dispersion of chro- 
mosomes; 4) triplet metaphase. 
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Fig. 3. Ratio between phases of mi tos is  in cul-  
ture  of FL cells  acted upon by sensitin f rom M. 
kansasi i :  1) prophase,  2) metaphase,  3)anaphase,  
4) telophase.  Unshaded columns - control;  
shaded columns - exper iments .  Abscissa ,  t ime 
of cultivation (in h); ordinate,  phases of mitosis  
(in %). 

frequently when mitotic poisons act  on the cell and, to some extent, it may  evidently ref lect  the toxicity 
of the preparat ion.  In two success ive  tests ,  d ispers ion of ch romosomes  in metaphase and t r iplet  rec ta-  
phase appeared in numbers  many t imes g rea te r  than the control  level.  These pathological fo rms  a re  a s -  
sociated with separa te  dis turbances  in the s t ruc ture  of the division spindle [5]. Consequently, sensit ins 
have a harmful action both on ch romosomes  and on the achromat ic  spindle. Simultaneously with the changes 
described,  in the mate r ia l  tested af ter  1 h delay of mi tos i s  at the metaphase  stage was observed,  and oc-  
cur r ing  s imultaneously with a high percentage  of pathological mi toses  (Fig. 1, curve  3), this indicates that 
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the sensitins act upon the thiol mechanism of mitosis, responsible for assembly of the mitotic ap- 
paratus [3]. 

The sensitins tested did not alter the mitotic activity of the cells in the same way as tuberculin, as 
the wri ter  has shown previously [4]. These results can be compared with the observations of Pearmain 
et al. [8], who found that tuberculin has no action on mitotic activity of peripheral blood leukocyte cultures 
from healthy donors. 

LyopMlically dried preparations of sensitins, like tuberculin, thus have no effect on the degree of 
mitotic activity of unsensitized cells in culture, but they considerably increase the number of pathological 
mitoses, disturb the structure of the division spindle, and cause adhesion of chromosomes, thereby enabling 
their toxic properties to be detected. 
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