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The durat ion of the per iod  of DNA synthes is  in exper imenta l  and control  an imals  was studied by an 
au toradiographic  method using thymidine-H 3 and plott ing changes in the pe rcen tage  of labeled mi toses .  
Growth hormone  was found to modify the durat ion of DNA synthes is  in the mitot ic  cycle  of esophageal  and 
jejunal  epithel ium of albino r a t s .  

After  e s t ab l i shmen t  of the pe r iod ic i ty  of DNA synthes is  and anunciation of the theory  of the mitot ic  
cell  cycle  [8], data have gradual ly  accumula ted  in the l i t e ra tu re  concerning the durat ion of DNA synthes is  in 
cel ls  of va r ious  organs  and t i s sues  [2, 4-6,  9, 11-20]. P i lg r im and Maure r  [14, 15] postulated that the du ra -  
tion of DNA synthes is  is constant .  The i r  work was followed by studies of the effect  of es t rogens  on DNA 
synthes is  in ce l l s  of hormona l ly  dependent t i ssue  [1, 3, 7, 10]. I t  was shown that e s t rogens  significantly 
shor ten  the durat ion of DNA synthes is  in t a rge t  organs .  I t  was the re fo re  decided to inves t igate  the effect  of 
o ther  ho rmones ,  s t imula t ing  growth and pro l i fe ra t ion ,  on the durat ion of DNA synthes is .  

The object  of the p r e s e n t  invest igat ion was to study the action of somato t rop ic  hormone on the durat ion 
of the per iod  of DNA synthes is .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 88 noninbred ma le  albino ra t s  of the same  batch. The an imals  were  
divided into four groups,  22 in each: 1) hypophysectomized an imals ,  2) hypophysectomized an imals  rece iv ing  
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Curves  showing change in p e r -  
centage of labeled mi toses  in esophageal  
epithel ium of r a t s  rece iv ing  var ious  t r e a t -  
ments .  I) Control;  II) control  + STH; Ill) 
hypophysectomy;  IV) hypophysectomy + 
STH. 

somato t rop ic  hormone (STH), 3) control  an imals ,  4) intact  
an imals  rece iv ing  STH. The p i tu i ta ry  was removed  f rom 
animals  weighing 50-60 g by the ord inary  pa rapharyngea l  
method.  Two weeks la te r  (when the weight of the intact  
an imals  had reached  150-160 g), the r a t s  of groups 2 and 4 
began to r ece ive  STH*. STH, produced by Raben ' s  method 
[18], with an act ivi ty  of 1.2 uni ts / rag ,  was injected into the 
animal  in a dose of 1 mg  in 0.5 ml  physiological  sal ine daily 
for  4 days.  On the day a f te r  the las t  injection, all  the an i -  
ma l s  r ece ived  an in t raper i tonea l  injection of thymidine-H 3 
(Soviet p repa ra t ion ,  specif ic  act iv i ty  1.4 C i /mmole )  at 6 
A.M. in a dose  of 0.6 pCi /g  body weight. The ra t s  were  
sacr i f iced  1, 2, 3, 4, 6, 9, 12, 15 and 18 h a f te r  injection of 
the label.  Two control  and two exper imenta l  an imals  were  
used at each t ime.  At autopsy the body weight and the weight 
of the t e s t s  and adrena l s  were  de te rmined ,  and on this bas i s  

*STH was provided by E. A. Kolli (Institute of Exper imen ta l  
Endocrinology and Hormone  C h e m i s t r y ,  Academy of Medical 
Sciences of the USSR). 

L a b o r a t o r y  of His tophysiology,  Inst i tute  of Expe r imen ta l  Biology, Academy of Medical Sciences of th, 
USSR, Moscow. (Presented by Academic ian  of the Academy of Medical Sciences  of the USSR A. P. Avtsyn. 
T rans l a t ed  f rom Byulle ten '  Ekspe r lmen ta l ' no l  Biologii i Meditsiny,  Vol. 68, No. 8, pp. 106-108, August,  
1969. Original  a r t i c l e  submit ted  July 24, 1968. 
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Curves  showing change in p e r -  
centage of labeled mitoses  in epithelium 
of jejunal crypts  after var ious  t r ea t -  
ments .  Legend as in Fig. 1. 

the completeness  of the hypophysectomy was est imated.  Only 
those animals from which the pi tui tary was completely r e -  
moved were used in the investigation. A piece of esophagus 
taken at a distance of 1 cm from its junction with the s tomach,  
and a piece of jejunum taken at a distance of 10-12 cm from 
the pylorus ,  were fixed in Carnoy ' s  fluid and embedded in 
paraffin wax. To obtain autoradiographs,  t r ansve r se  sections 
were cut to a thickness of 5 p and coated with liquid type R 
nuclear  amulsion. The sections were kept in r e f r ige ra to r  at 
4 ~ for 19 days, after  which they were developed, fixed.~ stained 
with C a r a z z i ' s  hematoxylin, and mounted in balsam. The du- 
ration of the period of DNA synthesis was determined from 
the change in percentage of labeled mitoses  at various time 
intervals  after a single injection of thymidine-H 3 [17]. The 
number of labeled and nonlabeled mi toses  in the sections was 
counted (as a rule between 70 and 100). 

EXPERIMENTAL RESULTS 

The first labeled mitoses in the esophageal epithelium 
were observed 1 h after injection of the isotope, corresponding 

As the graph (Fig. I) shows, the number of labeled mitoses in the to the minimal duration of the G 2 period. 
esophageal epithelium of the control series was 50% 2 h after injection of thymidine-H 3, after which it rose 
to a maximum and then fell again to 50% after I0 h. 

The results agree in general with those obtained by other workers. According to Frankfurt 12], 
Cameron [5], and Pilgrim and Maurer [14, 15], the duration of DNA synthesis in the mitotic cycle for strati- 
fied squamous epithelium of the esophagus and forestomach of mice is 7 h, while according to Wolfsberg 
[20] it is 10-11 h. 

The duration of S-period in the group of hypophysectomized animals was increased to 9.5 h, i.e., DNA 
synthesis was slowed by 1.5 h, amounting to 20% of the duration of synthesis. In the group of hypophysec- 
tomized animals receiving STH, the changes produced by hypophysectomy were normalized. In the group of 
animals with a raised body level of growth hormone (group 4) the S-period was shortened to 6.4 h. 

Results of similar character were obtained in the epithelial cells of the jejunal crypts of the hypophy- 
sectomized rats (Fig. 2). The duration of the S-period in the group of control animals, determined from 
the curve of labeled mitoses, was 6.5 h, in agreement with data in the literature [4]. In the hypophyseeto- 
mized rats the duration of the S-period was increased by I h. Injection of STH into hypophysectomized rats 
restored the normal duration of the period of DNA synthesis. In intact animals, however, this hormone did 
not change the duration of DNA synthesis. 

It can be concluded from these results that under the influence of STH the period of DNA synthesis is 
shortened, and that this shortening takes place up to certain critical limits, i.e., to 6.5 h according to these 
observations, for the action of STH on cells in which the duration of the S-period was 6.5 h (jejunum) did 
not produce any change in the duration of DNA synthesis. After hypophysectomy the S-period was lengthened, 
presumably on account of the absence of STH, because injection of this hormone into hypophysectomized rats 
restored the normal duration of DNA synthesis. Lengthening and shortening of the S-period, according to 
Bresciana [3], are connected with the degree of synchronization of DNA synthesis in the cell genome. After 
hypophysectomy it is possible that DNA synthesis becomes to some extent asynchronous, and this is evi- 
dently due to the absence of STH. If the level of this hormone in the body is increased, so also is the degree 
of synchronization of DNA synthesis. Hence, not only estrogens, but also growth hormone are capable of 
modiflying the duration of DNA synthesis in cells. The view of Pilgrim and Maurer [15, 16], that the dura- 
tion of DNA synthesis during the mitotic cycle is stable, is evidently relative and requires re-examination. 
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