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A drop of 0.2% vinblastin solution was applied to the mouse cornea at 7 a.m. and 7 p.m. The 
cornea  of the opposite eye of the same animal was used as the control  (physiological saline 
was applied). The animals were killed 3 h after  each application. The resul ts  of two anal-  
ogous experiments showed that application of vinblastin in the evening induced a more  marked 
stathmokinetic react ion in the corneal  epithelium than its application in the morning. The 
percentage of C mitoses also was higher in the evening. 
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Investigations have shown that the response  of the body to the same factor differs at different t imes 
of day and night. As an example, the resul ts  of investigations to study the action of a number of physical  
fac tors  [18], chemical  preparat ions [2-6, 9, 15-17], hormones [8, 10, 19], cer tain metabolites [14], x rays  
[12], and general  anesthetics [7] can be cited. 

The wri ter  studied the action of colchicine on the epithelium of the small  intestine and cornea in mice 
[11]. The stathmokinetic action of the alkaloid on the intestinal epithelium was s t ronger  in the evening than 
in the morning. 

This paper descr ibes  the resul ts  of a study of the action of vinblastin on the corneal  epithelium in 
mice. Like colchicine, vinblastin is a stathmokinetic agent, causing delay of division in prometaphase  [13]. 
The study of the response  to vinbtastin is par t icular ly  important  because this substance is widely used in 
the chemotherapy of neoplastic diseases (leukemias). 

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

Two analogous ser ies  of experiments were ca r r i ed  out on 24 albino mice aged 2-2.5 months, using 
a method of application of the test  substance to the corneal  epithelium. A drop of 0.2% vinblastin solution, 
made up in physiological  saline, was applied to the cornea of the left eye. The cornea of the right eye of 
the same animal acted as the control (physiological saline was applied). The drop was left on the cornea 
for 10 sec. The solutions were applied at 7 a.m. and 7 p.m. The animals were killed 3 h after application. 
Total preparat ions of the cornea were stained with trioxyhematein.  Mitoses were counted in 100 fields of 
vision of each cornea.  The total number of mitoses was expressed in absolute figures and the ra t io  between 
the phases of mitosis and the number of pathological forms of mitosis as percentages .  The resul ts  w e r e  
subjected to s tat is t ical  analysis by the F i she r -S tuden t  method. Pathological mitoses were classified ac-  
cording t O Alov [1]. 

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

Vinblastin caused an increase  in the number of dividing cells in the corneal  epithelium through a sharp 
delay in mitosis at the metaphase stage. However, the intensity of this response  of the cells to vinblastin 
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Fig. 1. Diurnal  changes in mitotic act ivi ty (wide columns) and re la t ive  p e r -  
centages  of phases  of mi tos is  (narrow columns) following applicat ion of vin-  
b las t in  to cornea l  epithel ium in morning (A) and evening (B) : C) control ;  E) 
af ter  applicat ion of vinblast in  (experiment)  ; P) prophase ,  M) metaphase ,  A) 
anaphase,  T) te lophase.  Ordinate:  on left, r e la t ive  percen tage  of phases  of 
mi tos i s ;  on r ight ,  mitotic activity.  

Fig. 2. Diurnal  changes in number  of C mi toses  in cornea l  epithel ium af te r  
applicat ion of vinblast in  in morning (A) and evening (B). Unshaded columns - 
C mi toses  (in %) ; 1) me taphases  with s ca t t e r  of supercoi led  c h r o m o s o m e s  
(in %); 2) metaphases  with fusion of c h r o m o s o m e s  (in %); 3) "pseudoanaphases  ~ 
(in %); 4) " sphe r i ca l "  me taphases  (in %). 

differed in the morning and evening (Fig. 1). In the evening the i nc rea se  in the number  of dividing cells  
was not s ignif icant  and did not exceed 11% (P= 0.1), whereas  in the evening in the exper imen ta l  corneas  com-  
pared  with the cont ro l  it was 268% (P= 0.01). Under the influence of vinblast in  applied in the morning the 
i nc rea se  in the number  of me taphases  compared  with the control  was 3.5 t imes  g r ea t e r ,  i .e. ,  35.7% (P= 
0.001). Judging f rom the re la t ive ly  high pe rcen tage  of te lophases  a f t e r  adminis t ra t ion  of vinblast in  in the 
morning,  only me taphase  delay of cel l  division was observed at this t ime  and there  was no block at this 
s tage of mi tos is .  In the evening the s ta thmokinet ic  effect  was s t ronger .  The number  of metaphases  was 
a lmos t  15 t imes  g r e a t e r  than in the control ,  i .e. ,  an i nc rea se  of 67.5% (P<0.0001).  Complete  absence  of 
anaphases  and a sharp  d e c r e a s e  in the number  of te lophases  were  observed.  Consequently, the metaphase  
block effect  was observed  only in the evening. Vinblastin a lso  caused the appearance  of many eolchicine 
mi toses  (C mi toses) ,  which were  p rac t i ca l ly  never  seen in the control  corneas .  The degree  of i nc rease  in 
the number  of C mi toses  differed in the morning and evening (Fig. 2). They were  mos t  numerous  in the 
evening (52.2% in the morning,  91% in the evening; P= 0.004). The predominant  fo rms  of C mi toses  we re  
metaphases  with sca t t e red  supercoi led  c h r o m o s o m e s  (41.5% in the morning,  85.5% in the evening). Meta- 
phases  with fusion of swollen c h r o m o s o m e s ,  " spher i ca l "  me taphases ,  and "pseudoanaphases"  were  less  
common. 

Closely similar results were obtained in the experiments of series II. As in series I, after applica- 
tion of vinblastin in the evening the number of dividing cells was greater than in the morning compared with 
the control. The relative number of metaphases in the evening was increased more compared with the con- 
trol than in the morning. A greater increase in the number of C mitoses also was observed after applica- 
tion of vinblastin in the evening than in the morning. The predominant forms of C mitoses also were meta- 
phases with scattering of supereoiled chromosomes. 

The results of these experiments thus confirm once again that the action of many substances, includ- 
ing vinblastin, depends on the time of their administration. The stathmokinetic effect of vinblastin on the 
corneal epithelium is stronger in the evening than in the morning. 
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