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Investigation of mitotic activity of retinal and lentictllar epithelial cells in Raaa temporaria re-  
~ealed a well-marked seasonal rhythm. ~Iitoses were found throughout the year in the corneal epithelium 

epidermis of the eyelids. 

Our investigations of the cause of increased radiosensitivity of the peripheral zone of the retina in 
adult grass frogs [5] revealed the presence of mitoses in retinal cells. In the peripheral zone mitoses were 
~ e r o u s  (as observed previously [6]), whereas in the central part of the retina they were solitary [4]. 
~:~e presence of mitoses in the retina of adult amphibians has been reported by only a few of the workers 
who have studied this organ, and this suggested the existence of circadian and seasonal periodicity in its 
~ell division. 

The present investigation was carried out to study seasonal periodicity of mitosis in the retina and 
llens of adult frogs (Raaa temporari a L.). 

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

Material  was collected every  month f r o m  June,  1964 to May,  1965, with additional col lect ions in 
April and .~Iay, 1966. Colchicine was injected into the dorsa l  lymph sacs  of the adult f rogs  in a dose of 
@.07 ml of 0.1% solution pe r  g r a m  body weight. The ma te r i a l  to be invest igated was kept as homogeneous 

possible:  ma le  and female  f rogs  %veighthg 25-30 g. Since no sex  dif ferences  were  found in the number  
�9 -~d distr ibution of mi toses ,  the resu l t s  obtained with males  and f ema le s  a r e  cons idered  together .  

The an imals  were  kept at  room t e m p e r a t u r e ,  and sacr i f iced  25 h af ter  injection of colchicine.  FLxa- 
~on took place at the following t imes  a f t e r  injection of colchicine:  in 1964 - J u n e  13, July 3, August 5, 
September  11, October  7, November  10, Dec ember  7; 1965 - J a n u a r y  13, F e b r u a r y  11, March 11, April  16, 
~K~y 28; and 1966 - A p r i l  16 and April  26. At each period 3 or  4 an imals  were  sacr i f i ced ,  so that f r o m  

to 8 eyes  were  investigated.  In addition, on April  27 and June 3, 1965, 50 f rogs  were  sacr i f iced  at each 
~ e  without injection of colchicine.  The enucleatcd eyes were  fixed in a f o r m a l i n - a l c o h o l - a c e t i c  acid 
mix ture  in the ra t io  of 3:1:0.3. Paraf f in  sec t ions ,  6 p in thickness,  were  stained with Heidenhain 's  i ron -  
~emato~, l in .  The number  of mi to ses  in the re t ina  was calculated pe r  50 sect ions of each eye.  Total p r e -  
d a t i o n s  of the tent icular  epi thel ium and co rnea  were  made as we descr ibed previously  [3]. 

EXPERIMENTAL RESULTS 

The distribution of mitoses among the zones and layers of the retina was the same as described 

~ e v i o u s l y  [4]. A wel l -marked  seasonal  per iodici ty  was observed in the mitot ic  act ivi ty of the re t inal  cei ls :  
winter ,  f rom November  through M a r c h ,  mi toses  were  absent  f r o m  the r e t i n a ; t h e y  were  f i r s t  noted in 

spr ing in the middle of Apri l ,  nea r  to the thne  of spawning, and the i r  n u m b e r  reached a max imum in June,  
~ t lowed by a de c r ea s e  until October  (Fig. 1). 

An equally c l ea r  seasonal  per iodic i ty ,  a lso  descr ibed  previous ly  [1, 2], was observed  in the mitot ic  
~ t i v i t y  of the lea t icular  epithelial ce l l s .  In winter, mi toses  were  absen t  f r o m  the tens.  In spr ing they a p -  
pea red  much l a te r  in the lens than in the re t ina .  On April  16, 1965 and April 16 and 26, i966,  mi to ses  were  
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7ig. 1, Seasonal changes in mitot ic  activi ty of 
:etinal cells  o f R .  t empora r i a .  Shaded columns 
thow number  of mitoses per 50 sect ions  of ret ina.  
Jnshaded columns represen t  f rogs  with absence 
~f mitoses  in their ret ina.  Numbers  at base of 
.,olumns indicate months of y e a r .  

found in the re t ina  of all animals investigated at these 
t imes ,  whereas  none were found in the lenticular epi- 
the l ium.  On May 28,1965, mitoses  were found in the 
re t ina  of the 4 animals  tested,  while thelens contained 
no mi toses  in two of these animals ,  a few in one, and 
numerous  mi toses  in one frog.  On April 27, 1965, 
about 100 lenses were  investigated from frogs not 
rece iv ing  colchicine and sacr i f iced at different times 
of day,  and no mitoses were found in them. On June 
3, 1965, a s imi l a r  investigation was car r ied  out on 
100 lenses  and mitoses  were  numerous in all of them. 
Hence,  mi toses  did not appear  in the lenticular epi-  
the l ium in Apri l ,  at the t ime of spawning, but much 
la te r ,  toward the end of May. 

Somewhat different resul ts  were  obtained in 
the invest igations cited above [1, 2], for  mitoses  be-  
gan to appear  in the lens in the middle of April ,  i.e., 
nea r  to the t ime of spawning. The reason for  the dif-  

~erence between results  of the presen t  and previous invest igat ions may be that we used animals which had 
0nly just  been caught,  whereas  in the previous s t u d i e s , b e c a u s e  of the experimental  conditions,  the animals 
had been kept in the labora tory  fo r  some t ime.  It  is conceivable  that changes in external conditions (pri-  
mari ly temperature)  may hasten the onset of cell  division in the lent icular  epithelium. 

Mitoses were  observed in the corneal  epithelial cel ls  throughout the yea r ,  although they were  s ig -  
nificantly fewer in the winter  months than in the s u m m e r .  Mitoses  also were  found all the y e a r  round 
in the epidermis  of the eyel ids.  We did not make accu ra t e  counts  of the number of mi toses  in the lent ic-  
ular  and corneal  epithelium or  in the epidermis  of the eyel ids .  

The pat tern of mitotic act ivi ty thus var ies  in different  par t s  of the complex sys t em of the eye, Co- 
ordination of growth p roces se s  of these two important  pa r t s  of the ey e is perhaps manifested in c o o r -  
dination between the mitotic cyc les  of the lens and re t ina .  We cons ider  that the higher lability Of the times 
of appearance of mitoses  in the co rnea  than in the lens and, in par t i cu la r ,  the delay in the appearance of 
spring mitoses  in the lens compared  with the ret ina,  m e r i t  fu r the r  study. Delay in mi tos is  in the lens is 
not a rigid phenomenon but can eas i ly  be removed by a change in external cond itions, but it has so far  
proved impossible  to br ing the t ime of onset of mi tos is  in the lea t icular  epithelium forward so that it 
takes place before  spawning [1, 21. 
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