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The method of autoradiography using thymidine-H 3 w a s  used to determine the duration of periods 
of the mitotic cycle and the number  of ceils synthesizing DNA during the 24-h period in intact and hypo- 
physectomized rats .  As a resul t  of hypophysectomy the various periods of the mitotic cycle are lengthened 
and the number of cells taking par t  in reproduct ion is reduced. 

Several  studies of the effect of hypophysectomy on mitotic activity have been published but their r e -  
sults are  not always consistent [4, 6, 9]. The most  interest ing resul ts  in this respect  were obtained by 
Liozner  and co-workers  [1], who investigated mitotic activity in various organs of ra ts  two weeks after  
hypophysectomy and found a reduction in mitotic activity in the epithelium of the liver,  sa l ivary  glands, 
and esophagus. With the development of the study of mitotic cycles  [5] result ing f rom the use of auto- 
radiography,  p rocesses  preceding mitosis  can now be studied. 

An interest ing subject for investigation is thus the effect of hypophysectomy on the individual periods 
of the mitotic cycle and analysis  of the nu~-'~er of cells synthesizing DNA, reflect ing proliferat ive activity 
in hypophysectomized rats .  

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

Experiments  were  ca r r i ed  out on 56 noninbred male ra ts  with a mean body weight of 50-60 g. Hypo- 
physectomy was performed by the usual parapharyngeal  method. The ra ts  of the experimental  and control 
groups received thymidine-H 3 18 days af ter  the operation. The controls  were intact ra t s  of the samebreed ,  
attaining a body weight of 150 g during the experiments .  

Thymidine-H 3 was injected either once, to determine the individual periods of the mitotic cycle f rom 
a curve of "tagged mi toses"  [8] or repeatedly,  to determine the total number of cells synthesizing DNA 
in the course  of the 24-h period (thymidine-H 3 of Soviet manufacture,  with specific activity 1.4 Ci /mmole,  
was used). In the experiments  with a single injection, all the animals of the experimental  and control  
groups received thymidine-H 3 intraperi toneal ly in a dose of 0.6 #Ci /g  body weight at 6 a.m. The animals 
were sacr i f iced 1, 2, 3, 4, 6, 9, 12, 15, 18, 21, and 25 h after  injection of thymidine-H 3. Two control  and 
two experimental  ra ts  were  taken at each time. In the experiments  in which repeated injections of thymid-  
ine-H ~ were  given, 5 injections were given at intervals  of 5 h in the course  of the 24-h period. The ani-  
mals  were  sacr i f iced by decapitation 1 h after  the last injection. Each group consisted of 6 ra ts .  After 
decapitation, the body weight of the animals and the weight of their  testes  and adrenals were determined, 
demonstra t ing the completeness of hypophysectomy. Only those animals f rom which the pituitary had been 
completely removed were used in the experiments .  

A piece of esophagus taken 1 em from its entrance into the stomach was fixed in Carnoy 's  fluid and 
embedded in paraffin wax. Sections, 5 ~ in thickness,  were  coated with type R liquid nuclear  emuslion 
(NIKFI) and exposed for  12-18 days. The emulsion was developed and the sections stained with Carazz i ' s  
and Mayer ' s  hematoxylin. To determine the duration of the periods of the mitotic cycle from the curve 
showing the change in percentage of "tagged mitoses"  [81, the "tagged and untagged mitoses"  (as a rule 
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Fig. 1. Curves showing changes 
in percentage of "tagged mi toses"  
in esophageal epithelium of in- 
tact (a) and hypophysectomized 
(b) ra ts .  Abscissa ,  t ime of de- 
capitation of animals;  ordinate, 

100) were  counted in the sections.  To determine the index of nu-  
c lear  tagging (INT) and the mitotic index (MI), 3000 cells were  
examined. The nucleus was regarded  as tagged if 3 or 4 s i lver  
grains were  present  above it. 

EXPERIMENTAL RESULTS 

The first "tagged mitoses ~ were found in the basal layer of 
the esophageal epithelium I h after injection of thymidine-H 3, cor- 
responding to the minimal duration of the G 2 period. The number 
of "tagged mitoses" in the esophageal epithelium of the control 
animals was 50% 2 h after injection of thymidine-H 3 (Fig. I). 
After reaching this peak, the number fell to 50% 10 h after injec- 
tion of thymidine-H 3. The time interval corresponding to the level 
of 50% of the peak value of the curve was 8 h, corresponding to 
the mean duration of the period of DNA synthesis [8]. 

These results agree on the whole with those obtained by other 
workers. According to Frankfurt [2], Cameron [3], and Pilgrim 
and Maurer [7], the duration of the period of DNA synthesis for 

percentage of "tagged mi toses . "  
strat if ied squamous epithelium of the esophagus and fo res tomach  
of mice is 7 h, while according to Wolfsberg [10], it is 10-1-1 h. 

No corresponding data for ra ts  could be found in the l i terature .  

In hypophysectomized animals sol i tary  "tagged mi toses"  also were found 1 h after  injection of t h y m i d -  
ine-H 3. Their  mean number 2 h after injection was 30%. This indicated some increase  in duration of the 
G 2 period. The number of "tagged mi toses"  increased to a maximum at 9 a.m.,  i.e., 3 h after injection of 
thymidine-H 3. A decrease  in the height of the curve to 50% was observed 12 h after  injection of thymidine-  
H 3, i.e., the period of DNA synthesis  was increased onthe average  to 9.5 h. 

The values of INT and MI were  determined in the same sections.  To do this, the ra ts  sacr i f iced  at 
the f i rs t  5 periods were  combined into groups of 8-10 animals each. INT for the control  animals was 37% 
and MI 5.4%, while the corresponding values for  the hypophysectomized animals were  135.8% and 5.4%. 

To shed light on these apparently paradoxical  resul ts ,  a fur ther  experiment was ca r r i ed  out with r e -  
peated injection of thymidine-H 3 during the 24-h period in order  to determine the number of cells synthes-  
izing DNA during this period in experimental  and control  animals .  INT for  the control  animals was 65.9%, 
compared  with 37.4% for  the hypophysectomized ra t s .  The differences are  s ta t is t ical ly  significant. 

It can thus be concluded f rom these resul ts  that, following hypophysectomy there is an increase  in 
the G2 period and also in the duration of the period of DNA synthesis,  on the average by 20% (1.5 h). The 
fact that this does not agree with the values of the tagging index determined in animals of the control  and 
experimental  groups during the morning after  a single injection of thymidine-H 3 is presumably  evidence 
that the diurnal rhythm of INT does not coincide in the animals of these groups.  

It can be concluded from the resul ts  of the experiments  with repeated injections of thymidine-H 3 
that, as a resul t  of hypophysectomy, there  is a significant decrease  in the number of cells synthesizing 
DNA during the 24-h period, or in other words,  the prol iferat ive pool is reduced. 

Pro l i fe ra t ive  activity in organs is determined by two mechanisms:  the number  of cells taking part  
in reproduct ion and the duration of the mitotic cycle.  After hypophysectomy there  is a marked change in 
prol i ferat ive activity as a resul t  both of lengthening of the periods of the mitotic cycle and, probably, of 
the mitotic cycle as a whole, and also of a decrease  in the number of cells part icipating in reproduct ion.  

The resul ts  of this investigation agree  with those obtained by Liozner  and co -worke r s  [1], who showed 
in par t icular  that the mitotic activity in the esophageal epithelium of hypophysectomized ra t s  falls by 45%. 
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