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Sevine inhibits mitotic activity of human embryonic  f tbroblasts  in vitro,, delays division at 
the metaphase stage, and leads to the formation of up to 97% of pathological mitoses.  The 
colchicine-l ike and toxic actions of sevine are clear ly dependent on the dose of the compound 
and the duration of exposure. 

Sevine is a pest icide belonging to the carbaminic  acid group which is nowadays widely used in agr i -  
culture. Its general  toxic proper t ies  have been closely studied [2, 3, 5-7]. 

The wr i t e r s '  exper iments  have shown that the compound pos se s se s  cytotoxic p roper t i es  which are  
of interest  not only to the toxicologist but also to the cytologist. 

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

Cultures of human embryonic  f ibroblasts  were used. Skin and muscle tissue was trypsinized in the 
usual way [4]. The cells were grown on cover slips in tubes in medium No. 199 (50%) with lactalbumin hy-  
drolysate  (30%) and bovine serum (20%). Penicil l in and s treptomycin were  added in doses of 100 u n i t s / m l  
medium. Sevine (a technical product containing 84% of the active substance) was added to the nutrient 
medium in which it forms a fine grain suspension. To keep the product constantly in a suspended state both 
the experimental  and control  t issues were kept in a rotating drum and incubated at 37~ The cover slips 
were  taken from the tubes after 6, 24, and 48 h, r insed with warm physiological  saline, fixed in Shabadash's 
mixture, and stained with hematoxyl in-eosin.  

To a s ses s  the effect of sevine on the culture, besides straight microscopic  examination of the stained 
preparat ions ,  mitotic activity was determined and pathological fo rms  of mitoses  sought. To analyze the 
pathological fo rms  of mitoses,  Alov ' s  classif ication [1] was used. 

TABLE 1. Change in Phase 
Index of Mitosis under the 
Influence of Various  Doses 
of Sevine 

Dose of com-[ 
pound (in ttg/ 

ml) 

Duration of 
exposure (inh) 

6 24 48 

Control I fi,82 
20 4,43 
40 11,2 
80 63,5 

1,9 1,78 
2,27 1,86 
6,2 2,0 
300 - -  

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

A ser ies  of p re l iminary  experiments  showed that sevine in a concen- 
tration exceeding 100 ~ g / m l  nutrient medium is absolutely toxic for f ibro-  
blast  cultures,  causing degeneration of the cells and their separation from 
the glass  during the f i rs t  few hours of exposure. The lowest concentration 
of sevine causing degeneration of up to 50% of the cells (+~) af ter  48 h was 
taken as the toxic dose. In these experiments  this dose was found to be a 
concentration of 80 pg /ml .  Doses of 40 and 20 t~g/ml also were tested. 

The number of cells in the monolayer  in cultures treated with sevine 
was reduced, although no conglomeration was observed. Pycnos is  of the 
nuclei, eosinophilic granulation of the cytoplasm, and the number of 
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Fig.  1. Dynamics  of mi to t i c  ac t iv i ty  in a cul ture of human embryon ic  f i b ro -  
b l a s t s  t r ea t ed  with va r ious  doses  of sevine.  Here  and in Fig.  3: a} control ;  
b) 20 ~ g / m l ;  c) 40 ~ g / m l ;  d) 80 ~ g / m l  sevine.  

Fig. 2. Change in r a t io  between phase s  of mi tos i s  24 h a f te r  t r ea tmen t  of the 
cul ture  with sevine.  I, II, HI, and IV" p r o - ,  me ta - ,  ana- ,  and t e lophases  r e -  
spec t ive ly .  
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Fig. 3. Rela t ionship  between num-  
b e r  of pa thologica l  f o r m s  of mi tos i s ,  
dose of sevine, and duration expo- 

sure. 

degenera t ing  ce l l s  al l  i n c r e a s e d  with an i n c r e a s e  in the dose of 
the compound and the dura t ion  of exposu re  to it. 

At the beginning, a f te r  exposure  to 6 h, a d e c r e a s e  in 
mi tot ic  activitY was obse rved  only under  the influence of a toxic 
dose of sevine,  La te r ,  a f te r  24 and 48 h, a d e c r e a s e  in mi to t ic  
ac t iv i ty  was p roduced  by  al l  doses  used (Fig. 1). 

A change in the ra t io  between the phase s  of m i t o s i s  was  ob-  
s e rved  6 and 24 h a f te r  t r ea tmen t  of the cul tures :  there  was a 
p r o g r e s s i v e  (depending on the dose of the product) d e c r e a s e  in 
number  of p r o - ,  ann-,  and te lophases ,  but a marked  i n c r e a s e  in 
the number  of me taphases  (Fig. 2). The ra t io  between the phase s  
was  equal ized 48 h a f t e r  exposure  in cu l tu res  t r ea t ed  with sevine 
in concent ra t ions  of 20 and 40 /~g/ml. In a dose  of 80/~g/ml,  
however,  the compound comple te ly  inhibited mi to t ic  ac t iv i ty  a f te r  
48 h. 

Even more  demons t ra t ive  r e s u l t s  (Table 1), indicat ing delay 
of divis ion in metaphase ,  we re  obtained by compar ing  the phase  

index: 6 h af te r  the beginning of the expe r imen t  the number  of the f i r s t  two phase s  was  cons iderab ly  in-  
c r e a s e d  and the number  of the next two phases  cor responding ly  reduced.  

The same re la t ionsh ip  continued a f t e r  24 h. The norma l  phase  index was  r e s t o r e d  only by the end of 
the 2rid day of exposure ,  and then only in cul ture  t r ea t ed  with doses  of 20 and 40 ~ g / m l .  

Pa tho log ica l  fo rms  of mi toses  were  studied in the same spec imens .  On the ave rage  in the control  
cu l tu re s  there  we re  up to 6% of pa thologica l  f o r m s  of mi tos i s ,  and in the f i r s t  few hours  a f te r  a change of 
medium this  pe r cen t age  was s l ight ly  h igher  than a f t e r  24 and 48 h (Fig. 3). Sevine induced a sharp  in-  
c r e a s e  in the number  of pa thologica l  m i t o s e s  (up to 97%). The g r e a t  ma jo r i t y  of pa thologica l  f o r m s  con- 
s i s t ed  of c - m i t o s e s ,  and the re  were  fewer  degenera t ive  forms .  

It can be  concluded f rom the r e su l t s  of these  expe r imen t s  that sevine has  a m a r k e d  co lch ic ine - l ike  
ac t ion on human f i b rob l a s t s  in cul ture .  This act ion i s  mani fes ted  by de lay  of cel l  d iv i s ion  in metaphase  and 
in the appea rance  of pa tho log ica l  f o r m s  of mi tos i s .  At the same  t ime,  unlike colchic ine ,  sevine p reven t s  
ce l l s  f rom commencing mi tos i s ,  i .e . ,  it ac ts  not only as  a metaphase  poison,  but a l so  as a "p rep rophase"  

poison.  
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