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One of the pr inc ipa l  m e c h a n i s m s  in the regulat ion of gluconeogenseis  by adrenocor t i ca l  h o r -  
mones  is subs t ra t e  induction by metabol i tes  or iginat ing f rom dis in tegra t ing  lymphoid t i ssue .  

Resul t s  of invest igat ions using isotope methods have shown that the mos t  impor t an t  link in the m e -  
chanism of hype rg l ycem i a  and of the i nc rea se  in glycogen concentra t ion in the l iver ,  a r i s ing  af ter  admini -  
s t ra t ion  of g lucocor t ieoids ,  is act ivat ion of gluconeogenesis  [6]. According to the views mos t  widely held 
at the p r e sen t  t ime,  intensif icat ion of glucose production during the action of g lucocor t icoids  takes place 
through d i rec t  genetic  induction, through ho rmones ,  of synthes is  of the key enzymes  of gluconeogenesis  
[1, 10,16]. However ,  this concept  conflicts  with expe r imen ta l  r e su l t s  showing the absence or considerable  
weakening of  the influence of g lucocor t icoids  on gluconeogenesis  [3,7, 17].and on the enzymes  of gluconeo-  
genes is  [8, 17] in v i t ro ,  and in conjunction with other  observa t ions  [1], it can be postulated that ex t r ahepa -  
tic fac tors  a re  e s sen t i a l  for the action of ho rmones  on the  l iver  to take place.  Lymphoid t i ssue ,  the rapid  
des t ruct ion of which during the action of g lucocor t icoids  both in vivo and in v i t ro  is widely known [4], can 
be r ega rded  as one such f a c t o r .  

The object  of the p r e s en t  invest igat ion was to demons t r a t e  expe r imen ta l ly  that glucose and glycogen 
format ion  can take place under the influence of lymphoid t issue metabol i tes  following adminis t ra t ion  of 
hydrocor t i sone .  

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

Exper imen t s  were  ca r r i ed  out on male  r a t s  weighing 175-200 g. The animals  rece ived  an i n t r ape r i -  
toneal  injection of 150 #Ci g l y c i n e - l - C  u, followed af ter  18 h by an in t raper i tonea l  injection of 10 mg hydro-  
cor t i sone ,  as a m i c roc ry s t a l l i ne  suspension (Gedeon Richter ) .  The r a t s ,  which were  s ta rved  for the p r e -  
vious 18-20 h, were  decapi ta ted 3, 6, 12, 24, 48, and 72 h a f te r  injection of hydrocor t i sone .  Glycogen was 
isolated by the method of Good et al.  [9], glucose was de te rmined  by Nelson ' s  method [12], and to de t e r -  
mine the specif ic  act ivi ty of glucose,  the method of osazone format ion  was used [2]. The r a d i o m e t r i c  ca l -  
culations were  undertaken by I. I. Denisov ' s  group.  Mean values were  calculated f rom the r e su l t s  of 9-14 
expe r imen t s .  

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

Changes in the content of  rad ioac t ive  label in the var ious  t i s sues  af ter  injection of hydrocor t i sone  
are  i l lus t ra ted  in Fig. 1. This shows that act ivi ty fell  only in lymphoid  organs ,  and not in ske le ta l  musc le .  
The s imul taneous  inc rease  in act ivi ty of the blood and l iver  indicates the l iberat ion of labeled subs t r a t e s  
f rom dis in tegra t ing lymphoid t i ssue  into the blood s t r e a m ,  and their  subsequent  reut i l iza t ion in the l ive r .  
These p r o c e s s e s  took place mos t  rapidly  during the f i r s t  24 h, and came to an end 48 h af ter  the injection 
of hydrocor t i sone .  
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Fig. 1, Effect of hydrocortisone on content of radioactivity in various tissues: 1) liver; 2) blood; 3) 
skeletal muscles; 4) spleen; 5)thymus. Ordinate: total tissue activity (in% of control); abscissa: 
time after injection of hydrocortisone (in h)~ 

Fig, 2. Dynamics of concentration and total radioactivity of liver glycogen: 1) control; 2) hydrocor- 
tisone. Abscissa: time after injection of hydroeortisone (in h); ordinate: A) concentration of liver 
glycogen (in mg/g fresh tissue) ; B) total activity of liver glycogen (in % of injected dose). 

Fig, 3o Effect of hydrocortisone on concentration and total radioactivity of blood glucose: 1) control; 
2) hydrocortisoneo Abscissa: time after injection of hydrocortisone (in h) ; ordinate: A) blood glu- 
cose concentration (in rag%) ; B) total activity of blood glucose (in % of injected activity)~ 

The increase in concentration and total activity of glycogen in the liver took place at the same time, 
and their subsequent dynamics were absolutely similar (Fig. 2). 

The effect of hydrocortisone on the content and total activity of glucose in the blood is shown in Fig. 
3. Hyperglycemia and an increase in the total activity of the blood glucose developed simultaneously, but 
the radioactivity of the glucose reached its maximum before the hyperglycemia. The subsequent dynamics 
of the two indices were identical. 

Preliminary tests showed that under these experimental conditions the isotope label was completely 
bound by the tissues at the time when hydrocortisone was injected, and was in a state of equilibrium. In 
this case, the increase in glucose and glycogen activity could take place only through liberation of label 
from the tissue pool. 

Published data [5] and the writer's own observations show that lymphoid tissue is the only tissue in 
the body which undergoes rapid destruction after administration of glucocorticoids, so that it is clear that 
intensification of incorporation of label into glycogen and glucose takes place through its elimination from 
disintegrating lymphocytes o 

The hypothesis that the gluconeogenesis which develops after administration of glucoeorticoids is 
based on reutilization of metabolites derived from lymphoid tissue by the liver and their subsequent trans- 
formation into glycogen and glucose, can therefore be regarded as experimentally confirmed. These meta- 

1251 



bolites may be amino acids, the principal breakdown product of lymphoid tissue following the action of glu- 
cocorticoids [15]. The concentration of free amino acids in the blood plasma [14] and liver [11] r i ses  regu- 
larly after administration of glucocorticoids. The predominant role of amino acids in gluconeogenesis is 
also confirmed by results showing the stronger action of glucocorticoids on enzymes participating in amino 
acid catabolism than on other enzyme systems [13]. 

It can ~us be considered that one of the principal mechanisms for the regulation of gluconeogenesis 
by adrenocortical hormones is substrate induction by metabolites of lymphoid origin. The possibility is 
not ruled out that this mechanism may also lie at the basis of other well-known anabolic effects of gluco- 
corticoids on the liver (stimulation of the synthesis of RNA, protein, adaptive enzymes, lipids, etc.). 
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