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Regeneration hypertrophy of the l iver  in rats  is intensified in the presence  of alloxan diabetes.  
The glycogen content in the regenerat ing l iver  is much lower in diabetic animals than in con-  
t ro ls .  The number of nuclei and the number  of binuclear  cells are  increased.  

In alloxan diabetes the l iver  glycogen content is reduced [4, 6] in the same way as during the f i rs t  
few days af ter  part ial  hepatectomy. The object of the present  investigation was to study th e course  of r e -  
generat ion of the l iver  under these conditions. 

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

Male albino rats  .weighing 300 g or  over  were used. Previous observat ions showed that the course  of 
alloxan diabetes in rats  of this weight is mi lder  than in young animals.  The animals  consis ted of four 
groups:  intact, part ial ly hepatectomized,  diabetic animals with an intact l iver,  and diabetic part ial ly hepa- 
tec tomized rats .  About two-thirds  of the l iver  was removed.  The course  of regenera t ion  hyper t rophy of 
the l iver  was studied on the seventh day after  resect ion.  At this t ime the relat ive weight of the r egene ra -  
ting l iver  of the rats  of each group was expressed  as a percentage of the weight of the intact l iver  of the 
animals in the corresponding control  groups. Diabetes was induced by subcutaneous injection of a f reshly  
prepared  aqueous solution of alloxan in a dose of 18 rag/100 g body weight. Par t ia l  hepatectomy was c a r -  
r ied out 2 weeks af ter  the development of diabetes, as indicated by increased diures is  and glucosuria .  Only 
rats  with a high sugar  concentrat ion in the urine were included in the experiments .  The weight of the l iver  
and adrenals ,  the glycogen concentrat ion in the liver,  and the blood sugar  were determined.  Half -gram 
samples  of l iver  were dehydrated in absolute alcohol and defatted in anhydrous acetone.  The DNA content 
in 50 mg of t i ssue t rea ted  in this way was determined by the diphenylamine method [5]. Pieces of l iver  
were fixed in Bouin's fluid, embedded in paraffin wax, sections were cut to a thickness of 6 #, and these 
were stained with hematoxylin. Under the immers ion  objective the number  of nuclei in 30-50 fields of v i -  
sion of the mic roscope  and the number  of binuclear  cells in 100-200 fields of vision of the microscope  were 
determined for each animal and the volume of the nuclei was calculated. The s t ruc ture  of the experiments  
and thei r  resul ts  a re  reflected in Tables 1 and 2. 

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

As Table 1 shows, alloxan diabetes led to a marked decrease  in the glycogen content in both the intact 
and the regenerat ing liver,  an increase  in the blood sugar  concentration,  and an inc rease  in size of the ad re -  
nals. The relat ive weight of the regenerat ing l iver  of the diabetic rats  reached 98.36-99.04% of the weight 
of the intact l iver  of the diabetic animals (compare group 3 and groups 4 and 5; P > 0.05). In normal  ra ts  
the weight of the regenerat ing l iver  did not reach the weight of the l iver  in the rats  of the control  group, 
the difference being s ta t is t ical ly  significant (compare groups 1 and 2; P < 0~ Restorat ion of the weight 
of the l iver  af ter  resect ion thus took place distinctly fas te r  in diabetic than in nondiabetic rats .  

As Table 2 shows the number  of nuclei in the regenerat ing l iver  of the control  rats  was a little lower 
than in the intact l iver.  In the diabetic rats ,  on the other  hand, the number  was increased.  The number  of 
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binuc lea r  cel ls  in the regenera t ing  l ive r  was sharp ly  reduced in both the contro l  and the diabetic an imals .  
In the l ive r  of the diabetic ra t s ,  espec ia l ly  in the regenera t ing  l iver ,  the volume of the hepatocyte nuclei 
was reduced.  The DNA content in 50 mg of dehydrated and defatted t i s sue  was inc reased  in the r e g e n e r a -  
ting l ive r  in both the control  and the diabetic ra t s ,  a lit t le m o r e  in the la t te r .  

The effect  of diabetes  on the regenera t ing  l ive r  is thus complex  in cha rac t e r :  an inc rease  in the 
n u m b e r  of nuclei is accompanied  by a d e c r e a s e  in the i r  volume,  while regenera t ion  i s  acce le ra ted .  

How can this p roce s s  of s t imulat ion of regenera t ion  of the l ive r  in diabetic an ima l s  be explained? 
P r e s u m a b l y  when insulin production is reduced in intensi ty the effects  of adrenal in  and glucagon on the 
l i ve r  begin to p redomina te .  As the w r i t e r  has  shown, these  glyeogenolyt ic  hormones ,  e spec ia l ly  in con-  
junction with theophylline,  can s t imula te  regenera t ion  of the l i ve r  [1]. In human diabetes  the excre t ion  of 
adrenal in  is inc reased  [2]. P r e sumab ly  in ra t s  with alloxan diabetes  the product ion of adrenal in  is a lso  
inc reased ,  as the i nc rea se  in weight of the adrena ls  suggests .  In ra t s  with al loxan diabetes  the ac t iv i ty  of 
the ad rena l in - sens i t i ve  component  of adenyl kinase  is also inc reased  [3]. All these  changes mus t  lead to 
an inc rease  in the intensi ty of synthes is  of cyclic  AMP which, in turn,  leads to m o r e  intensive glycogenoly-  
s is  and, perhaps ,  to d i rec t  act ivat ion of the hepatocytes .  If  this explanation is c o r r e c t ,  the action of theo-  
phylline (a drug conserv ing  cyclic  AMP) would be expected to a c c e l e r a t e  r egenera t ion  of the l ive r  even 
m o r e  in diabetic r a t s .  
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