
tinguished to be regarded  as cells  in the res t ing  state and in the synthetic and postsynthetic periods of the cell  
cycle respect ive ly .  Single large pale cells  (Fig. 2a), containing few organel les ,  began to appear  in the per i -  
portal  zone 96 h af ter  injury, and these could be regarded  as re la t ively  dedifferentiated cel ls  [1] (Fig. 3b). 

No des t ruc t ive  changes were  found 120-168 h af ter  adminis t ra t ion of allyl alcohol. The number of cells  
giving a positive PAS reac t ion  was increased,  a sign of regenera t ion .  The dark cel ls  also were  shifted into the 
intermediate  region between the per ipor ta l  and middle zones, and the number of pale cel ls  in the per ipor ta l  
zone was increased.  The mass ive  appearance of pale cel ls  in the per ipor ta l  zone coincided in t ime with an 
increase  in the number of cells  in mitosis  (Table 2), and this confirmed the hypothesis of dedifferent iat ion of 
these cel ls .  

Degenerat ive changes, followed by prol i fera t ive  changes af ter  injury to the l iver  by allyl alcohol, have 
been descr ibed by other  workers  also [9, 11]. However, the intensity of the changes was weaker in the present  
exper iment  because of the small  doses,  and this had an effect  on the localization and kinetics of regenera t ion  [7]. 
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The study of the regula tory  mechanisms of cell  division is a fundamental problem in both biology and 
n~edicine. However,  the mechanisms regulating mitotic activity of the hepatocytes  in patients with c i r rhos i s  
of the l iver  have been inadequately studied, although the i r  understanding is of great  importance to the dis-  
covery  of the pathogenesis of c i r rhos i s .  

The wr i t e r s  showed previously that l iver  ex t rac t  and blood serum from patients with active c i r rhos i s  of 
the l iver  s t imulates  mitotic activity of hepatocytes in the mouse l iver  regenera t ing  a f te r  par t ia l  hepatectomy [~. 
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Effect of blood serum (A) and liver extract  (B) of patients with inactive c i r rhos i s  on 
mitotic activity of regenera t ing mouse liver.  Ordinate, mitotic index, in % of control  (un- 
shaded columns), taken as 100%. n) Number of mice,  

Fig.  2. Effect of blood serum of patients with active chronic hepatitis on mitotic activity of 
regenera t ing  mouse liver.  Legend as in Fig. 1. 

To analyze the mechanisms of this phenomenon, in the present  investigation the effect of blood serum and 
liver extract  f rom patients with inactive c i r rhos i s  of the l iver and with active chronic hepatitis on mitotic 
activity of the regenera t ing  liver was studied. 

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

Blood serum from four patients with inactive c i r rhos i s  and from five patients with active chronic hepa- 
titis and mater ia l  obtained by l iver  biopsy on a patient with inactive c i r rhos i s  were used. 

Exper iments  were car r ied  out on 118 CBA x C57BL hybrid male mice weighing 16-20 g. Two-thirds  of 
the l iver was resec ted  by the method of Higgins and Anderson [6]. Liver  extract ,  prepared by the method of 
Verly et al, [12], and blood serum were injected intraperi toneally into the mice in a dose of 1 ml/100 g body 

weight  26-27 h af ter  the operation. The animals were killed 44-45 h after  the operation,  Hepatectomized mice 
were used as the control .  Mitotic act ivi ty  was determined by counting the number of mi toses  in 3000 cells in 
histological  sections.  The significance of differences between the control and experiment was determined by 
the U test.  

EXPERIMENTAL RESULTS 

Blood serum of patients with inactive c i r rhos i s  (Fig. 1A) induced considerable inhibition (by 74%) of 
mitotic act ivi ty  in the mouse liver regenera t ing  after  part ial  hepatectomy, Extrac t  of l iver t issue from a 
patient with inactive c i r rhos i s  had s imi lar  proper t ies  (Fig. 1B). 

Blood serum from patients with active hepatitis also inhibited mitotic activity in the regenera t ing  l iver 
(Fig. 2) although, admittedly, in one case the inhibition was very  little (by 16.7%), and differences between the 
control  and experimental  groups were not s tat is t ical ly significant (P > 0.05). 

Recent observat ions  have shown that cells produce special  substances,  known as chalones, which inhibit 
mitotic activity in the same t issue.  It has been shown experimental ly  that l iver extract  of adult intact animals 
inhibits mitotic activity of hepatocytes in the regenera t ing  l iver  [1, 2, 9, 10, 12-141. 

A chalone-like effect of blood serum of adult intact animals also has been found [4, 5, 8, 10]. The present  
wr i t e r s  have demonstrated the presence of chalone in the morphological ly  unchanged human l iver  and in blood 
serum of clinically healthy persons [2]. Meanwhile, blood serum and extract  of regenerat ing l iver  of animals 
have no such effect [1-3, 5, 11, 15]. 

It has been suggested [5, 10] that the mitosis- inhibi t ing factor  is d i rec t ly  dependent on the quantity of 
t issue producing it. Par t ia l  hepatectomy reduces  the quantity of functioning t issue,  thus leading to a fall in the 
concentrat ion of this factor  both in the l iver and in the blood serum,  and in turn, this leads to active prolif-  
erat ion in the remainder  of the l iver .  
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It can be postulated on this basis  that a s imilar  situation a r i ses  in c i r rhos i s  of the l iver,  for one of the 
leading signs of this condition is the formation of nodules of regenerat ion and a decrease  in the mass  of the 
parenchyma because of its replacement  by connective t issue. Accordingly a decrease  in the content of chalones 
might be expected in the c i r rhot ica l ly  changed liver,  and absence of inhibition of mitosis  in animals would be 
expected af ter  injection of l iver  extract  or blood serum from patients into them. 

However, as the present  investigation shows, blood serum and l iver extract  f rom patients with inactive 
c i r rhos i s  led to considerable inhibition of mitotic activity in the regenerat ing l iver ,  almost  indistinguishable 
f rom that observed after  injection of extracts  of morphologically unchanged human liver and blood serum of 
clinically healthy persons.  Meanwhile l iver extract  and blood serum from patients with active c i r rhos i s  of 
the liver induced stat is t ical ly significant stimulation of mitotic activity. The mitotic index of the experimental  
groups was 1.5-2 t imes higher than in the control  [2]. 

It might be assumed that differences in the action of blood serum of patients with active and inactive 
c i r rhos i s  on the regenera t ing  l iver were connected with differences in the charac te r  of the pathological pro-  
cesses  in the l iver t issue of these patients. One of the main morphological  features of activity in c i r rhos i s  is 
the presence of lymphoid-cel l  infiltration and of so-cal led s taggered necrosis  of the parenchyma of the l iver.  
It might be supposed that death of the hepatocytes,  which is constantly observed in the active form of c i r rhos is ,  
would lead to a decrease  in the content of chalones and so determine the format ion of new foei of regenerat ion.  

A stimulating effect of some immunologic factors  [7], such as T-globulins, the concentrat ion of which 
was increased in the blood of patients with active c i r rhos i s ,  would also have a stimulating effect on mitotic 
activity of the l iver cells.  

However, as Fig. 2 shows, blood serum of patients with active chronic hepatitis did not stimulate mitotic 
activity, although loci of infiltration of the portal t rac t s  and staggered necroses  were present  in the liver t issue 
of these patients, just as in those with active c i r rhos is ,  and s imi la r  immunologic changes were present,  such 
as T-globulinemia. 

The mechanism of simulation of mitotic activity of hepatocytes revealed by this investigation is not yet 
completely clear .  Judging from the fact that neither l iver extract  nor blood serum from patients with inactive 
c i r rhos i s  of the l iver and with active chronic hepatitis possesses  propert ies  such as these,  it may be con- 
sidered that the stimulating effect observed is due not only to the presence of regenerat ion and a decrease  in 
the content of chalones in the l iver of patients with active c i r rhos i s ,  but also evidently with the appearance of 
cer ta in  factors  in the liver itself, which stimulate regenera t ion  of the hepatocytes and take part  in the morpho-  
genesis of c i r rhos i s ,  promoting the formation of new nodules of regenerat ion.  This response can be regarded 
as compensatory,  but replacement  of the hepatic parenchyma by nodules of regenera t ion leads to considerable 
functional dis turbances.  Moreover ,  the constant stimulation of regenerat ion processes  may lead to the for-  
mation of hepatocellular  carc inoma.  
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