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In fast ing control  r a t s  and ra t s  with t umor s  mos t  exogenous g lucose-C 14 is uti l ized fo r  g ly -  
cogen synthes is  in the l i v e r  only dar ing the f i r s t  3 h a f t e r  admin is t ra t ion  of hydroeor t i sone .  
In fast ing ra t s  with Za jde la ' s  hepatoma the threshold  of sens i t iv i ty  of the l ive r  t i s sue  to the 
induction of glycogen synthes is  by hydrocor t i sone  and to the final hyperg lycemic  effect  of 
this hormone is r a i s ed .  The subs t r a t e  induction of g lycogenesis  in the l i ve r  is not d is turbed 
in r a t s  with t u m o r s .  
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Cons iderable  accumula t ion  of glycogen in the l i ve r  and pe r s i s t en t  g lycemia  a re  obse rved  in intact ani-  
mals  for  24 h or  more  a f t e r  a single injection of g lucocor t icoids  [3, 12-14]. Meanwhile the l i ve r  glycogen 
is synthes ized  mainly  f r o m  the carbon skele ton of amino ac ids ,  whereas  in the f i r s t  3-6 h a f t e r  a d m i n i s t r a -  
tion of the hormone  chief ly  p reex i s t ing  glucose and glucose fo rmed  f r o m  metabol i tes  of ca rbohydra tes  and 
l ipids a re  used fo r  glycogen synthes is  [4, 13, 19]. It bad thus to be es tab l i shed  whether  an imals  with t u mo r s  
give the s a m e  r e sponse  to the hormone or whether  it may  differ  because  of the constant  tendency toward 
hypoglycemia  c r e a t ed  by the t u m o r  [9, 11, 18], exhaust ing the glycogen r e s e r v e s  [7, 8, 10, 15] in the l i v e r  
and a l te r ing  the sens i t iv i ty  of organs  par t ic ipat ing  in gluconeogenesis  to g lucocor t icoids .  

The object  of this invest igat ion was to shed fu r the r  light on this p rob lem.  

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

Albino r a t s  weighing 150-200 g (healthy animals  or  an imals  with Za jde la ' s  hepatoma 4-5 days a f te r  
in t raper i tonea l  inoculation with 0.5 ml of a suspens ion  of t umor  cel ls  f r o m  the ase i tes  fluid), depr ived of 
food fo r  24 h, were  given an in t raper i tonea l  injection of 10 nag hydrocor t t sone  aceta te  (Gedeon Richter ,  
Hungary) and were  decapi ta ted  3, 6, and 24 h l a te r .  Rats of the control  group and ra t s  with t umor s  but not 
t r e a t ed  with the hormone were  killed at the s ame  t ime.  All the an imals ,  1 h before  decapitat ion,  r ece ived  
an in t raper i tonea l  injection of 25 pCi D-g lucose-C 14 with speci f ic  act iv i ty  75 mCi /g .  Each group contained 
7-15 r a t s .  

The glucose concentra t ion in the an ima l s '  blood was de te rmined  by an enzymic  method [2]. Glycogen 
was ex t rac ted  f r o m  the l i v e r  [6], its speci f ic  act iv i ty  was measu red ,  and its content de te rmined  by e s t i m a -  
ting the glucose concentra t ion a f te r  hydrolys is  of the glycogen by the s ame  enzymic  method. The r ad io -  
activity- of g lycogen-C 14 was m e a s u r e d  with a Mark II (Nuclear Chicago) counter .  

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

The blood glucose concent ra t ion  in fast ing ra t s  with Za jde la ' s  hepatoma was s ignif icant ly (P < 0.001) 
higher  than in the cont ro ls .  The w r i t e r s  showed p rev ious ly  [1] that g lucose was fo rmed  in the l i v e r  and r e -  
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Fig. 1. Blood suga r  in control  r a t s  (1, 3) and r a t s  with 
t um or s  (2, 4); ( 3 , 4 ) r a t s  rece iv ing  hydrocor t i sone  (time of 
injection shown by ar row) .  Ordinate,  blood glucose con-  
cent ra t ion  (in rag%); a b s c i s s a ,  duration of fast ing (in h). 

Fig. 2. Concentra t ion (1, 2) and speci f ic  act ivi ty  (3, 4) of 
glycogen in the l i v e r  of control  r a t s  (1, 3) and r a t s  with 
t um or s  (2, 4) a f t e r  adminis t ra t ion  of hydrocor t i sone .  
Ordinate ,  on the lef t  - glycogen concentra t ion ( in/~g/g 
l ive r ) ,  on the r ight  - spec i f ic  act iv i ty  of glycogen (in 
p u l s e s / m i n / g  glycogen); a b s c i s s a ,  pe r iod  of fast ing (in h). 

hal cor tex  of r a t s  with a t umor  f r o m  ty ros ine ,  leucine,  and sodium aceta te  on a sca le  s eve ra l  t imes  g r e a t e r  
than normal ly .  Adminis t ra t ion  of hydrocor t i sone  inc reased  the blood glucose concentra t ion in all  the ani -  
mals ;  this  increase  was pa r t i cu l a r l y  m a rked  a f te r  24 h. 

The glycogen concentrat ion in the l i ve r  of the r a t s  with tumors  a f te r  fast ing for  30 h was lower (4.5 
1 mg /g  t i s sue ;  P < 0.02) than in the controls  (7.4• 0.3 m g / g  t issue) .  La te r ,  however  (fasting for  48 h), this 
difference between the two s e r i e s  diminished (7.0 �9 1 mg /g  in the control ,  5.1 • 0.4 mg /g  in the exper imenta l  
group; P > 0.05). 

A comple te ly  different  p ic ture  was obse rved  a f t e r  the adminis t ra t ion  of hydrocor t i sone:  the l i v e r  gly-  
cogen content in the fast ing animals  of both groups inc reased  sharp ly  to r e a c h  its highest level  a f te r  24 h. 
However ,  whereas  in the control  r a t s  the l i ve r  glycogen concentra t ion inc reased  by 39 t imes  under these 
conditions, in the an imals  with tumors  it i nc reased  by only 12.5 t imes  c o m p a r e d  with that in animals  not 
rece iv ing  the hormone.  The r e sponse  of the l i ve r  to the hormone was thus weake r  in the r a t s  with t umors .  

Throughout the per iod  of fasting the specif ic  act iv i ty  of glyeogen-C ~4 in the l i ve r  of r a t s  (control and 
with the tumor)  not t r ea t ed  with the hormone was v i r tua l ly  identical.  In o ther  words ,  glycogen synthesis  
f r o m  glucose-C 14 was undisturbed in the r a t s  of both groups.  However ,  as was pointed out above,  the blood 
glucose level  in the r a t s  with a t umor  was always higher  than in the control  an imals .  This hyperg lycemia  
was probably  maintained as a r e su l t  of the g rea t ly  s t imula ted  gluconeogenesis .  

After  the injection of hydrocor t isone (Fig. 2) the specif ic  act iv i ty  of glycogen-C 14 in the l i v e r  of the 
control r a t s  r o se  sharp ly  only in the f i r s t  3 h and a f t e r  24 h it was back  to normal .  These r e su l t s  show, on 
the one hand, the considerable  dilution of glycogen-C 14 by nonradioact ive glycogen newly fo rmed  in the l ive r ,  
and on the other  hand, the intensive synthes is  of labeled  glycogen f r o m  exogenous g lucose-C ~4 during the 
f i r s t  3 h a f te r  injection of the hormone.  During the s ame  per iod  the specif ic  act ivi ty  of glycogen-C ~ in the 
l i ve r  of the r a t s  with t um or s  was 4.8 t imes  lower  than in the control  an imals ;  this difference then disap-  
peared.  The difference between the specif ic  act ivi ty  of glycogen in the control  and exper imenta l  s e r i e s  can 
evidently be a t t r ibuted to the fact  that the intensive synthesis  of glycogen in the r a t s  with a tumor  (giving 
r i s e  to an inc rease  in its concentra t ion at the end of this period) was obse rved  sooner  than in the control 
an imals .  
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During prolonged starvation of rats with tumors the blood glucose level is thus maintained at a sig- 
nificantly higher level than in the control animals. The final hyperglycemic effect of hydrocortisone was 
the same in the rats of both groups, although 24 h after  injection of the hormone the blood glucose concen- 
tration in the animals with tumors was increased by only 21.5% (compared with 82% normally), and the quan- 
tity of glycogen accumulating in their  l iver  was several times less.  Consequently, in rats  with Zajdela's 
hepatoma the threshold of sensitivity of the l iver  tissue to the action of hydrocortisone in inducing glycogen 
synthesis is increased. Substrate induction of glycogenesis in rats with Zajdela's hepatoma was undis- 
turbed - exogenous glucose-C It was evidently utilized ear l ier  in the biosynthesis of the liver glycogen by the 
fasting rats with tumors than by the control ra ts .  
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