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AutoradiograpMc investigations with leucine-3H showed that after  the action of colchicine on a 
culture of Chinese hamster  cells r ecove ry  of the normal  course  of mitosis is accompanied by 
marked activation of protein synthesis above its initial level. This increase in protein syn-  
thesis  precedes  complete normal izat ion of the mitotic reg ime of the cell culture. After t r ea t -  
ment with colcemid the r ecove ry  period is charac te r ized  only by stabil ization of protein syn-  
thesis  at the initial control  level. 
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Recent  investigations have shown that the normal  course  of mitosis can be res to red  after stathmokinetic 
block [2, 6, 7, 9]. Exper iments  in which inhibltors of protein synthesis were administered after stathmoktnetic 
block by colchicine [1, 3, 8] suggested that mitotic microtubules are res to red  ei ther  by repolymeriza t ion of 
existing tubulins or  by the formation of new ones. 

To test these hypotheses an autoradiographic study of protein synthesis was made during normalizat ion 
of mitosis after exposure to colchicine and colcemid. 

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

Exper iments  were car r ied  out on cultures of Chinese hamster  f ibroblast- l ike cells (clone 237). The cells 
were seeded in penicillin flasks in a concentrat ion of 150,000 ce l l s /ml  and grown in Eag le ' s  medium with 10~ 
bovine serum, Either colchicine (1 /~g/ml) or colcemid (0.3/~g/ml) was added to the flasks 24 h after seeding. 
The cells were incubated for 3 0 m i n  with colchicine and 2 h with colcemid. After t reatment  with the alkaloid 
the slides with the cultures were washed with Hanks' s solution and t r ans fe r red  to f resh culture medium. 
Leucine-3H (10/ICi/ml,  specific activity 2.5 mCi/mole) was added for 10 rain before t reatment  with the mitotic 
poisons (control) and again immediately after removal  of the alkaloids, and then hourly for 6-8 h of the exper i -  
ment. Material  was fixed in 96% alcohol and processed  for l ight-optical autoradiography in the usual way. The 
intensity of protein synthesis  was judged from the number of t racks  above metaphase cells. The intensity of 
incorporat ion of the isotope into intact metaphse  cells  served as the control ,  Meanwhile, the mitotic index 
was determined for each preparat ion.  All experiments  were repeated four t imes .  Statistical analysis  of the 
resul ts  was ca r r i ed  out by the Fisher--Student method. 

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

After exposure to both alkaloids the usual stathmokinetic response was observed and was accompanied by 
a sharp increase  in the number of metaphases (70-80%) and total disappearance of anaphases and telophases 
(Figs. 1 and 2). After removal  of the alkaloids the number of metaphases continued to r ise  for 1-2 h, after 
which it gradually fell. Changes in the mitotic regime after t reatment  with colchicine and colcemid were s im-  
ilar in charac ter ,  the only difference being that after colcemid anaphases and telophases (escape from the 
block) began to appear after 2 h and reached the control  level by 6 h of the r ecovery  period, whereas after col-  
chicine escape from the block did not begin until after 4 h. 
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Fig. 1 Fig. 2 

Fig. 1. Changes in intensi ty of incorpora t ion  of leucine-SH af te r  t r e a t m e n t  with and r emova l  of 
colcemid.  1) Incorpora t ion  of leucine-3H into metaphase  cel ls ;  2) pe rcen tage  of metaphase .  Ab- 
sc i s sa ,  d u r a t i o n o f e x p e r i m e n t  (in h); o r d i n a t e ,  number  of t r acks  (in %). 

Fig. 2. Changes in intensity of incorpora t ion  of leucine-3H into metaphase  ce l l s  a f ter  t r ea tmen t  
with colchicine.  Legend as in Fig. 1. 

The autoradiographic  invest igat ions showed that the action of colcemid led to an apprec iable  d e c r e a s e  in 
Ieucine-3H incorporat ion.  The number  of t r acks  above the metaphase  ce l l s  continued Lo fail  for  1 h a f te r  r e -  
moval  of the alkaloid and s ta r t ed  to r i s e  gradual ly  only with the appearance  of anaphases  and te lophases ,  to 
r each  the initial levels  at the t ime of normal iza t ion  of the mitotic r eg ime  (Fig. 1). Changes in the intensi ty of 
prote in  synthes is  a f ter  t r ea tmen t  with colchicine were  r a the r  different  (Fig. 2), Incorpora t ion  of leucine-3H 
d e c r e a s e d  af ter  incubation of the cel ls  for 30 min with the alkaloid. After  r e m o v a l  of the colchicine the num- 
ber  of t r acks  above the metaphase  cel ls  continued to fall for a fu r ther  4 h. At the beginning of the r e c o v e r y  
per iod the quantity of isotope taken up inc reased  apprec iably ,  and by 6-7 h it r eached  a maximum,  which was 
higher than the intensi ty of incorpora t ion  of leucine into intact metaphase  cel ls .  This  peak of additional p ro -  
tein synthes is  p receded  complete  r e c o v e r y  of the normal  mitotic r eg ime  and, to judge f rom the r e su l t s  of 
e l e c t r o n - m i c r o s c o p i c  invest igat ions [1], it co r responded  to the period of fo rmat ion  of mic ro tubu le s  and of r e -  
const ruct ion of the mitotic appara tus .  

The r e su l t s  thus show that, despi te  the genera l  c h a r a c t e r  of the change in the mitot ic  r e g i m e  af ter  t r e a t -  
ment with colchicine and colcemid,  per iods  of r e c o v e r y  of the course  of mi tos is  in the two groups of ex p e r i -  
ments  differed significantly.  Whereas  the r e c o v e r y  period af ter  colcemid was accompanied  by s tabi l izat ion of 
prote in  synthes is  only, normal iza t ion  of the mitot ic  r eg ime  af ter  exposure  to cotchicine was accompanied by 
additional prote in  synthes is .  The r e su l t s  of these invest igat ions,  together  with data  in the l i t e ra ture  [ 5, 7], 
suggest  that af ter  exposure  to colcemid the r e s to ra t i on  of mi tos is  probably  takes  place through r e p o l y m e r i z a -  
tion of the tubulins of the microtubules .  Recovery  of the mitot ic  appara tus  a f te r  the blocking of mi tos is  by 
colchicine r equ i r e s  additional prote in  synthes is  and evidently takes place through the fo rmat ion  of new m i c r o -  
tubules. This  hypothesis  is in ag reemen t  witb observa t ions  according  to which the blocking of synthes is  a f te r  
t r ea tmen t  with colchlcine delays both normal iza t ion  of the mitotic r eg ime  of Chinese h a m s t e r  cell  cul tures  [1] 
and r e s to ra t ion  of the micro tubules  of the c i l ia  of T e t r a h y m e n a  [8] and the f lagel la  of Ochromonas  danica  [ 3]. 
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