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A decrease in the RNA content was found in the stomach tissue of rats following degenerative 
changes in the organ induced by injury to the duodenum. A sharp fall in the cyclic AMP level 
in the gastric mucosa of rabbits was found under the same experimental conditions. The role 
of these changes in the mechanism of development of destructive and metabolic disturbances 
during the formation of neurogenic dystrophies caused by extraordinary stimulation is analyzed. 
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Extraordinary stimulation of the nervous system causes destructive changes in the gastric mucosa. 
Under these circumstances mitotic activity of the cells is depressed [6] and protein synthesis is inhibited, 
which is reflected in a decrease  in the uptake of labeled amino acids into the gastric mueosa [1]. 

Numerous investigations conducted in the wri ters '  department have shown that the onset of dystrophic 
changes in the internal organs is connected with the disturbance of the regulatory influences of the nervous 
system and, in particular,  of its sympathetic division, which perform a t rophic  function. The sudden exhaus- 
tion of eatecholamines under the conditions of extraordinary stimulation lies at the basis of the profound 
metabolic and destructive changes in the t issues.  

In the investigation of the mechanism of development and repair  of neurogenic injuries of the internal 
organs caused by extraordinary stimulation, it is essential to take into account the role of the genetic apparatus, 
exerted through the DNA--RNA-protein system, for  this is the most important intracellular mechanism de- 
termining the transformation of functional activity of the cell during exposure to various factors.  

Metabolic changes in the tissues are  closely linked with the genetic apparatus of the cells, the modifi- 
cation of which by nervous and hormonal factors ' may lead to induction and repression of so-called nkey " 
enzyme system which perform an adaptive function under the conditions of extraordinary stimulation. 

Recent investigations have shown that cyclic 3 '5 '-adenosine monophosphate (AMP) participates in the 
processes  of transcription and translation and is an intermediary in the metabolic effect of most mediators 
and hormones. Cyclic AMP affects both the activity of many of the enzyme systems of the cell through the 
corresponding cyclic AMP-dependent protein kinases, and also t h e  synthesis of enzyme and other proteins 
through its participation in the  conversions of nucleic acids. 

The object of the present  investigation was to study the content of nucleic acids and cyclic AMP follow- 
ing neurogenic injury to the gastric mucosa, which under normal conditions is characterized by intensive 
proliferative processes  and by a high level of protein resynthesis.  

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

Dystrophic injury to the gastric mucosa was produced by stimulation of interoceptors by the application 
of Pean's  forceps to the pyloro-duodenal reg ion  for 10 min in rats and rabbits starved for 24 h [5]. The ani- 
mals were killed 3 h la ter  and t issue was taken for investigation. The DNA content was determined in homog- 
enates of the rats  stomach by the method of Schmidt and Thannhauser, and RNA was determined in homogenates 
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TABLE i. DNA, RNA, and Cyclic AMP Content in Stomach Tissue in Neurogenie Lesions 
Caused by Trauma to the Duodenum (M • m) 

Control ExDer~men- [Number. 
Index studied Species of animal and type of tissue g r o u p  taSgroup o~ expert- 

~ment~ 

DNA, Jag P/g Wet weight of tissue 
RNA, pg P/g wet weight of tussle 
RNA0 pgP/ mg protein 

Cyclic AMP. mnotes/~ wet 
weight of tissue 

Rat, homogenate of stomach 
The same 
Rat, miciosomal fraction of stomach 

tissue 
Rabbit, gastric mucosa 

344,0• 
390,1 • 

53 6~  1,7 
1,00~0,15 

339,0_8,2 I 5 
327,0-I-2, I 7 

41,8--+'1,6 6 
0,3t q-_O,06 6 

and the m i c r o s o m a l  f r ac t ion  of the r a t  s tomach  by a spec t ropho tomet r i c  method [15]. The cycl ic  AMP level  
was de te rmined  in the ga s t r i c  m u c o s a  of the rabbi t s  by  an enzymic  method [14]. 

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

Stimulat ion of the r e c e p t o r  zone of the p y l o r o - d u o d e n a l r e g i o n  caused injury to the gas t r i c  mucosa  with 
the deve lopment  of d i s c r e t e  punctate u l ce r s .  Data obtained by de te rmina t ion  of the DNA, RNA, and cycl ic  AMP 
content in the s tomach  under  the conditions desc r ibed  above a r e  given in Tab le  1. A s ignif icant  d e c r e a s e  in 
the RNA level  both in the homogenates  and in the m i c r o s o m a l  f r ac t ion  of the s tomach  t i s sue  was obse rved  3 h 
a f t e r  injury,  whereas  the DNA content  r ema ined  unchanged. The cycl ic  AMP content in the g a s t r i c  m u c o s a  of 
the rabbi t s  fel l  sha rp ly  to 30% of the cont ro l  level .  

During the deve lopment  of neurogenic  dys t rophies  a r i s ing  as a r e su l t  of ex t r ao rd ina ry  s t imulat ion,  the 
RNA level  in the s t om ach  t i s sue  thus fal ls  considerably;  this evidently may indicate  insuff ic iency of the genetic  
p r o c e s s e s  in this  pathological  entity. 

The d i s c o v e r y  of genetic d i s tu rbances  in pa r t i cu l a r ly  impor tant ,  fo r  it is at  the genetic  level  that  the 
p r o c e s s e s  of r e syn thes i s  of p ro te in  s t r u c t u r e s  r e spons ib l e  for  the p las t ic  function of the t i s sues  and p r o c e s s e s  
of energy  fo rmat ion ,  r e spons ib l e  fo r  supplying the n e c e s s a r y  ene rgy  in the f o r m  of ATP,  a r e  coordina ted  [10]. 
As the w r i t e r s  showed prev ious ly ,  during ex t r ao rd ina ry  s t imula t ion  of the o rgan i sm,  leading to dyst rophic  
changes in the in ternal  organs ,  the incorpora t ion  of labeled amino acids into p ro te ins  of the g a s t r i c  mu co sa  
and a lso  into the r i bosoma l  f rac t ion  of the l i ve r  cel ls  is delayed [9]. Meanwhile the energy  r e s o u r c e s  in the 
t i s sues  a r e  s e v e r e l y  depleted. St imulat ion of the duodenal r e c e p t o r  zone led to a fal l  in the c r ea t i a e  phosphate  
level  in the s tomach  by 50% or  m o r e  and a d e c r e a s e  of 20% in the ATP content.  Consider ing the d e c r e a s e  in 
the RNA level ,  the d i s tu rbance  of p ro te in  synthes is  and the s e v e r e  energy  deficit  in the neurogenical ly  damaged  
t i s s u e s  sugges t  that  under  these  conditions the c lose ly  linked p r o c e s s e s  of functioning of the genet ic  appara tus  
and s t ruc tu ra l  and energy  m e t a b o l i s m  a r e  d is turbed.  

Invest igat ions in the w r i t e r s '  d epa r tmen t  have  shown that  metabol ic  and des t ruc t ive  changes dar ing the 
development  of dys t rophic  phenomena  a r e  connected with the d i s tu rbance  of the t rophic  function of the s y m p a -  
thetic nervous  s y s t e m  and a def ic iency of noradrena l in  in the t i s sues ,  as well as a def ic iency of cycl ic  AMP, 
an i n t e r m e d i a r y  in the act ion of ca techo lamines  on me tabo l i sm.  The quantity of noradrena l in  is reduced by 
s e v e r a l  t imes  in dys t rophic  les ions  of the s tomach  caused by e lec t r i ca l  s t imula t ion  of an imals  and a lso  by 
t r aumat i za t ion  of the duodenum [2, 8]. Besides  exhaust ion of the noradrena l in  content,  the cycl ic  AMP level  
in the g a s t r i c  mucos a  a lso  was sha rp ly  reclueed 3 h a f t e r  s t imula t ion  of the duodenum (Table D.  The w r i t e r s  
a l so  found c o r r e l a t i o n  between the fal l  in the cycl ic  AMP and noradrena l in  levels  dur ing the development  of 
neurogenic  les ions  of the m y o c a r d i u m  [7]. Judging f rom recen t  observa t ions ,  cycl ic  AMP plays  a d i rec t  pa r t  
in the rea l i za t ion  of genetic in format ion  in ce l l s ,  through its influence on the phosphoryla t ion  of histone and 
nonhistone pro te ins ,  on synthes is  of m e s s e n g e r  RNA, and a lso  on other  genetic p r o c e s s e s  [3, 12, 13]. A c c o r d -  
ingly, the sharp  d e c r e a s e  in the cycl ic  AMP level  found in the s tomach  in dys t rophic  les ions of that  o rgan  can 
evidently play an impor tan t  ro le  in the development  of genetic  d i s tu rbances  and of the metabol ic  and d e s t r u c -  
t ive changes connected with them.  

It  can thus be  concluded f r o m  these  r e su l t s  that  during the development  of neurogenic  dys t rophies  caused 
by e x t r a o r d i n a r y  s t imula t ion  changes  take p lace  in the genetic  appara tus  of the ce i l s ,  and a r e  accompanied  by a 
d i s tu rbance  of the synthes is  of p ro te in  s t r u c t u r e s ,  including enzyme pro te ins .  This conclusion is conf i rmed  
by data obtained in the w r i t e r s '  l abo ra to ry  on the prevent ion  of changes in g lucose-6=phosphate  dehydrogenase  
act ivi ty  in the neurogenica l ly  damaged myoca rd ium by ac t inomycin  D, an inhibi tor  of RNA syn thes i s .  
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Pharmacological action on the DNA-RNA-protein system can activate the synthesis of tissue proteins 
and repair processes under conditions of neurogenic damage and can bring about a favorable therapeutic ef- 
fect. As has been shown in the wri ters '  laboratory, administration of orotic acid, a precursor of synthesis 
of pyrimidine nucleotides, considerably accelerates the healing of ulcers of the gastric mucosa [4]. The sub- 
stance ethimizole which, as the writers have shown, leads to an increase in the cyclic AMP content in the 
tissues [11] and to marked acceleration of energy-forming processes, has an activating effect on regenerative 
processes in the gastric mucosa affected by dystrophic changes. 

The establishment of a genetic link in the chain of pathological processes leading to disturbance of tissue 
nutrition is important, in the investigation of the mechanism of development and repair of neurogenic dys- 
trophies of the internal  organs caused by extraordinary stimulation, for the goal-directed use of pharmacolog- 
ical agents aimed at normalizing structural and energy metabolism in the damaged tissues. 
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