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I r respec t ive  of age, inhibition of regenera t ion of the liver is observed in hypophysectomized 
rats  after  extensive resection.  This inhibition is expressed as slowing of the increase  in 
weight of the regenerat ing liver in the hypophysectomized animals compared with nonhypo- 
physectomized.  A more  definite inhibition of mitotic activity after  resect ion of the liver is 
observed in hypophysectomized young rats than in hypophysectomized adult animals .  

The role of the pituitary gland and, in par t icular ,  of the somatotropic  hormone secre ted  by it, in 
regulation of regenera t ive  growth of the internal organs (regenerat ive and compensatory  hypertrophy) is 
not sufficiently understood. The results  of investigations on adult mammals  have shown that regenerat ive 
growth of the liver and kidneys is not suppressed completely af ter  hypophysectomy, but mere ly  re tarded to 
some extent, whereas the normal  postnatal growth of these organs is vir tually impossible under such con- 
ditions [9, 10, 13-16]. The degree of part icipation of pi tui tary somatotropic  hormone in the two types of 
growth is evidently different, despite the definite s imi lar i ty  between their  morphogenetic manifestations [9]. 
The question thus a r i ses  whether the ability of the internal organs to undergo regenerat ive growth after 
hypophysectomy is p rese rved  to the same degree at all stages of postnatal ontogenesis.  It is conceivable 
that in the ear ly  periods of postnatal development,  regenerat ive p rocesses  will be much more  dependent 
upon pitui tary hormone.  

The object of the present  investigation was to compare  the charac te r  of regenerat ive  growth of the 
l i ve r ( r egene ra t ive  hypertrophy} in rats  of different ages undergoing or not undergoing hypophysectomy. 

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

Noninbred male albino rats  of two age groups were used in the experiments :  young rats aged 1-1.5 
months,  weighing 65-80 g and adult ra ts ,  aged 4-5 months and weighing 230-245 g. 

Hypophysectomy was per formed on the animals of both groups by the method of Bagramyan and Sak- 
hatskaya [2]. 

One month af ter  hypophysectomy, two-thirds of the liver was removed f rom some experimental  ani-  
mals of both groups by the methods of Higgins and Anderson,  for the remaining hypophysectomized rats  
with an intact l iver acted as the control .  In a paral le l  ser ies ,  part ial  hepatectomy was performed on rats  
with an intact pi tui tary,  at ages corresponding to the ages of the animals of the experimental  groups. Some 
rats  with intact pituitary and intact liver were left as a control in order  to compare the degree of increase  
in mass  of the regenerat ing liver during its recovery .  

The c r i t e r i a  of regenerat ive growth of the liver in the hypophysectomized rats and the animals with 
an intact pituitary were the degree of increase  in weight of the organ and the level of mitotic activity of the 
hepatocytes 25 h (for young animals),  28 h (for adult rats) ,  48 h, and 7 days af ter  the operation. At each 
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TABLE 1. Changes in Indices of Regenerative Growth of Liver  in Hypophysectomized and 
Nonhypophysectomized Rats of Different Ages af ter  Part ia l  Hepatectomy 

Age of 
animals 

Young 

Adult 

Group of animals 

Hypophyseetomized 

Nonhypophysectomized 

Hypophysectomized 

Nonhypophysectomized 

Indices of regenerat ive growth 
of the liver 

Weight of liver (in % of control) 
Mitotic activity (in ~/00) 
Weight of liver (in % of control) 
Mitotic activity (in ~/00) 
Weight of liver (in % of control) 
Mitotic activity (in ~/00) 
Weight of liver (in ~ of control) 
Mitotic activity (in %o) 

Time after  part ial  hepa- 
tectomy 

1.2 19.5 
55 66 

6.9 
43 
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15.3 20.5 
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period of investigation 6-10 rats  f rom the experimental  and 
control  groups were sacr i f iced.  The degree of increase  in 
weight of the liver during regenerat ion at various t imes af ter  
the operation was expressed  as a percentage of the weight of 
the organ in the corresponding control .  

Hypophysectomized rats  with an intact l iver acted as 
the control for the hypophyseetomizedanimals  with a regen-  
erating l iver.  The control  for animals with a regenerat ing 
liver and intact pituitary consis ted of rats  with an intact pitui- 
ta ry  and intact l iver.  Mitotic activity was expressed in 
promil le ,  and the number of mitoses  in 6000 hepatocytes was 
counted in each animal. Statistical analysis  of the numerical  
results  was ca r r i ed  out by the F i she r -S tuden t  method. 

Fig. i'. Mitotic activity of hepatocytes 
in regenerat ing liver of hypophysectom- 

�9 ized (a) and nonhypophysectomized (b) 
young (I) and adult (II) ra ts .  Ordinate, E X P E R I M E N T A L  R E S U L T S  
mitotic index (in promille) .  

Analysis of the results  (Table 1) shows that regenerat ion 
of the l iver after  hypophysectomy takes place independently 

of the age at which hypophysectomy was per formed.  At the same time, in both young and adult hypophy- 
sec tomized ra ts ,  definite inhibition of regenerat ive growth of the liver was observed by compar ison  of the 
rats  with an intact pituitary.  

A slower gain in weight of the regenerat ing liver in the hypophysectomized rats than in animals with 
an intact pituitary was observed even in the ear l ies t  observat ions,  25-28 h after the operation. Nor had 
equality been reached by the 7th day after part ial  hepatectomy (P = 0.001), especial ly in the adult animals.  

Inhibition of regenerat ive growth of the liver after  hypophysectomy was due p r imar i ly  to delay in the 
prol i fera t ion of the hepatocytes.  This is shown by the results  of counting mitotic activity of the hepato-  
cytes in the regenerat ing liver of hypophysectomized and nonhypophysectomized animals .  The mitotic 
activity in animals with an intact pituitary 25-28 h af ter  part ial  hepatectomy was 18.4~/00 inyoung animals 
and 15.3~/00 in adult ra ts ,  while the corresponding figures for the hypophysectomized animals at the same 
time were only 1.2 and 2.5O/0o . Later ,  absence of the pituitary had a more  distinct effect on prol i ferat ion 
of the hepatocytes in the young animals than in the adults. Cn the second day af ter  the operation (after 48 h) 
for instance, the wave of increase  Of mitotic activity in the nonhypophysectomized young rats  had a l ready 
s tar ted  to decline(6.9~00),whereas in the hypophysectomized animals it had only just reached its maximum 
(19.5%0). 

Mitotic activity in the adult hypophysectomized and nonhypophysectomized rats  was s imi la r  at this 
t ime: 18.7and20.5~/00; P = 0 . 4 ( F i g .  1). 

The s lower regenerat ion of the liver in the hypophysectomized rats than in nonhypophysectomized 
animals demonstra tes  that the pituitary is undoubtedly concerned in the regulation of regenerat ive growth 
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of the internaI  organs .  This  is conf i rmed by pub l i s~d  data [9, 13, 16]. However,  the nature of its pa r t i c i -  
pation is not yet  c l e a r .  Other worke r s  and the p re sen t  authors  [3, 4, 6-8] have recent ly  demons t ra ted  that 
p i tu i ta ry  somato t rop ic  hormone is concerned in the regulat ion of mitot ic  act iv i ty  of cel ls ,  e spec ia l ly  in 
ce r ta in  per iods  of their  mitot ic  cycle ,  in some s y s t e m s  of the a l imen ta ry  t rac t .  In the absence  of growth 
hormone,  some s tages  of the cycle  (S and G 2) may be cons iderably  prolonged.  Adminis t ra t ion  of exogenous 
somato t rop in  no rma l i ze s  these  d is turbances  [3, 4]. The role  of the p i tu i tary  in r egenera t ive  growth of the 
in ternal  organs  is,  of course ,  not l imited to the regulat ion of mitotic act iv i ty  of the cel ls .  I ts  role is much 
more  complex,  for the work  of s eve ra l  s y s t e ms  also par t ic ipat ing  in the regulat ion of r egenera t ion  is a lso  
in t imate ly  connected with i ts  function; other  endocr ine  glands,  the lymphat ic  and nervous  sy t ems  [1, 5, 9, 
11,121. 

All that can be postulated on the bas i s  of  the resu l t s  of  this invest igat ion is that the pi tui tary  may  
par t i c ipa te  to di f ferent  degrees  in the regulat ion of regenera t ion  of the in terna l  organs  at different  s tages  
of postnata l  ontogenesis .  Evidence in suppor t  of this hypothesis  is given by  the different  c h a r a c t e r  of the 
change in p ro l i fe ra t ive  act ivi ty  of the hepatocytes  in the ea r ly  s tages  of regenera t ion  of the l iver  in hypo- 
physec tomized  young and adult r a t s .  
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