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The durat ion of the G 2- and S-per iods  of the mitot ic  cycle  of hepatocytes  and of the cornea l  
epithel ial  cel ls  of male  r a t s  and the index of labeled nuclei were  studied au torad iographica l ly  
by means of thymidine-H 3 before  (control} and a f t e r  adminis t ra t ion  of L- thyroxine .  Ad- 
min is t ra t ion  of L- thyroxine  for  2 days led to a substant ia l  i nc r ea se  in the number  of cel ls  
synthesizing DNA and shor tened the duration of the synthetic per iod  in both organs  studied. 
The durat ion of the pos tsynthe t ic  per iod was unchanged by the action of the hormone.  

Invest igat ions have shown that  thyroid  hormones ,  when admin i s t e r ed  in ce r ta in  doses ,  can s t imula te  
mitotic activity [1, 9]. 

Romanov et al. [2] found a highly significant i nc rea se  in the mitotic index of the cornea l  epi thel ium, 
the bone m a r r o w  and l ive r  1 h af ter  a single injection of L- thyrox ine  into ra ts .  They concluded that  this 
action of the hormone  was explained by l a rge  number s  of cel ls  of the G2-population s ta r t ing  to undergo 
mi tos is .  

The objects  of the p r e s e n t  invest igat ion were :  1) to show by the use  of thymid ine-H 3 whether ,  i f  
mitotic act ivi ty is i nc reased  by admin is t ra t ion  of L- thyrox ine , the  mi toses  a re  labeled or  whether  mos t  of 
them do not contain label .  This would conf i rm the exis tence  of a G2-population in the l iver ;  2) to examine  
the effect  of L- thyrox ine  on the duration of ce r t a in  per iods  of the mitot ic  cycle  of cel ls  of the l i ve r  p a r e n -  
chyma and corneal  epithelium. 

EXPERIMENTAL METHOD 

The experiments of series I conformed to the basic conditions of the experiment of Romanov et al. 

[2]. Male rats (150 g in weight) received a single dose of i0 or I00 ~g L-thyroxine (Gedeon-Riehter, 

Hungary) at 8 A.M. Intact rats served as the control. Five rats from the experimental and control series 

were sacrificed 15, 30, and 45 rain after the injection. Unlike in Romanov's experiments, all the rats re- 

ceived an intraperitoneal injection of thymidIne-H 3 (225 ~Ci per animal) on two occasions, 9 and 4 h before 
injection of the hormone. The mitotic index and percentage of labeled mitoses were determined in paraf- 

fin sections (5 ~) of the liver and cornea, stained with Carazzi's hematoxylin and treated by the usual histo- 
autor adiographic method. 

The experiments of series II were carried out on 140 male rats weighing 150 g. Since the action of 
thyroid hormones becomes apparent after a long latent period, L-thyroxine was injected subcutaneously 
into the experimental rats once daily in a dose of i00 ~g per animal for 2 days. Intact rats were used as 
the control (the thyroxine was dissolved before use in 0.001 N KOH solution). 

At 7 A.M. on the 3rd-4th day, the experimental and control rats were given a single injection of 

thymidine-H 3 in a dose of 250 pCi per animal. The control and experimental rats were then sacrificed in 
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Fig. 1. Changes in percentage of labeled 
mitoses in corneal  epithelium and l iver  of 
ra ts  under normal  conditions and after  ad- 
ministrat ion of L-thyroxine.  Abscissa ,  
t ime of sacr i f ice  of animals (in h); ordinate, 
pe rcen t  of labeled mitoses;  3) cornea  (L- 
thyroxine); 2) cornea  (control); 1) l iver  (L- 
thyroxine); 4) l iver (control). 

groups of 3 at intervals  of 30 min and 1, 2, 4, 6, 9, 12, 15, 
and 18 h. The eyes and pieces of l iver  were fixed in 
Carnoy ' s  fluid and the mater ia l  was embedded in paraffin 
wax. Sections were cut to a thickness of 5 p f rom the 
cornea  and l iver ,  stained with Carazzirs  hematoxylin, 
coated with type R liquid radiosensi t ive emulsion 
(NIIKHIMFOTO), and kept in darkness  for 2 weeks. 

For  each time in the control and experimental  ser ies  
the mean percentage of labeled mitoses was determined, 
and the durations of the G 2- and S-periods were measured 
by the method of Quast ler  and Sherman [7]. 

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

Contrary  to expectations, in the experiments  of 
se r ies  I no increase  in the mitotic index was observed in 
the l iver  and corneal  epithelium 15, 30, or  45 min after  
injection of ei ther  the small  or  the large dose of L- thyrox-  

ine. Only single mitoses were unlabeled in the control  and experimental  ser ies .  One possibil i ty was that 
the activity of the hormone was low. However, tests  by various methods conf i rmed that its activity was 
sufficiently high. 

In the experiments  of ser ies  II injection of L- thyroxine for 2 days caused a significant increase  in the 
index of labeled nuclei of the hepatocytes and cells of the basal  layer  of the corneal  epithelium compared 
with the control.  The mean index of labeled nuclei for  the l iver  was 2.5% in the control  and 5.3% in the ex- 
per imental  group, while the corresponding figures for  the corneal  epithelium were 3 and 6.5%. The change 
in percentage of labeled mitoses is shown in Fig. 1. L-Thyroxine  evidently had no effect on the G2-period 
in the organs examined. In both organs,  in both experimental  and control  ser ies ,  the f i rs t  labeled mitoses  
were observed 3 h after  injection of thymidine-H 3. The mean duration of the premitot ic  period in the con-  
trol  and experimental  groups was 5 h for the l iver  and 4 h for the cornea. The r i se  in the curve of labeled 
mitoses  was less  steep for the l iver  than for  the cornea,  so that the variat ions in the duration of the G 2- 
period for individual l iver cells  were greater .  

As Fig. 1 shows, the duration of DNA synthesis was ve ry  s imi la r  in both the cornea  and l iver  of the 
intact animals,  i.e.,  about 11 h, but af ter  administrat ion of L- thyroxine it was shortened to 8.75 h (liver) 
and 10 h (cornea). 

The resul ts  for the duration of DNA synthesis in the hepatocytes and corneal  epithelial cells of n o r -  
mal ra ts  are  of in teres t  on their  own account, for little information of this sor t  is available in the l i t e ra -  
ture.  Pos t  and Hoffman [5] es t imated that the duration of the S-period for hepatocytes in ra ts  is 16 h. 
According to StScker and Heine [7], the mean duration of DNA synthesis  in the rat  l iver  is 18 h. The pres -  
ent experiments  showed that the mean duration of the synthetic period for  hepatocytes of normal  ra ts  is 
11 h. This difference is evidently significant, and hard  to explain, so that a fur ther  investigation of this 
problem is desirable.  

In the presen t  experiments  the duration of the S-period for corneal  epithelial cells under normal  
conditions is 11 h. This is slightly longer  than the values obtained by other workers  [3, 4], who found that 
the duration of the S-period of corneal  epithelial cells of mice and rats  is 8-9 h. The values obtained for 
the duration of the G2-period in normal  animals for  the l iver  and cornea  agrees  with data in the l i tera ture  

[3, 4]. 

It can be concluded f rom these resul ts  that L- thyroxine st imulates the initiation of DNA synthesis 
in the hepatoeytes and corneal  epithelial cells,  and also shortens the duration of the period of synthesis 
to some extent. At the same t ime, no change could be detected in the duration of the G2-period under the 
influence of L-thyroxine.  These experiments  did not conf i rm the view that L-thyroxine has a rapid action 
on mitotic activity of hepatocytes or  that this action of the hormone is associated with mobilization of the 

G2-population. 
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