
I M P O R T A N C E  O F  C A T E C H O L A M I N E S  I N  D E V E L O P M E N T  

O F  R E F L E X  D E G E N E R A T I O N  O F  T H E  S T O M A C H  W A L L  

S.  V .  A n i e h k o v ,  I .  S .  Z a v o d s k a y a ,  UDC616 .33-009 .81-007 .17-092 .9 -  
a n d  E .  V .  M o r e v a  07:616.33-008.934.452-074 

During the las t  decade neurogenic  f o r m s  of degenera t ion  and the influence of neuro t rop ic  subs tances  
on them have been studied in the Depa r tmen t  of P h a r m a c o l o g y  [3]. 

Phys io logica l  and pha rmaco log ica l  ana lys is  of the degenera t ions  caused  by appl icat ion of exces s ive ly  
s t rong  s t imula t ion  to an imals  [8,  9] has  demons t r a t ed  the i r  r e f l ex  c h a r a c t e r ,  and on this bas i s  the pa th-  
ways of the r e f l exes  d is turbing t i s sue  nutr i t ion have been postulated.  According to these  views,  a f fe ren t  
impulses  a r i s ing  f r o m  ref lexogenie  zones to which the s t imula t ion  is applied a r e  t r ansmi t t ed  to non-  
speci f ic  pathways in the r e t i c u l a r  f o r m a t i o n  of the bra in ,  t he reby  evoking exci ta t ion of sympathe t ic  c en t e r s  
s i tua ted  in the hypothalamus.  

Observa t ions  made  by one of the authors  (E. V. Moreva)  have shown that  e l ec t r i ca l  s t imula t ion  of the 
p o s t e r i o r  hypothalamus leads to the appea rance  of degenera t ive  changes in the gas t r i c  mucous m e m b r a n e  
s i m i l a r  to those  produced by re f l ex  methods .  The ef ferent  pa r t  of the r e f l ex  a rc  is evidently f o r m e d  by 
sypathet ic  ne rves  along which a flow of impulses  d is turbing t rophic  p r o c e s s e s  in the s t omach  t i s sue  is 
t r ansmi t t ed .  This  is con f i rmed  by data showing the p ro tec t ive  act ion of sympatholyt ic  d r u g s - d i b e n a m i n e  
and octadin, and a l so  of gangl ion-blocking d r u g s - h e X a m e t h o n i u m ,  t e t r ae thy l ammonium,  and so on [2]. 

Because  of the undoubted par t ic ipa t ion  of the sympathe t ic  nervous  s y s t e m  in the m e c h a n i s m  of deve lop-  
ment  of r e f l ex  degenera t ion  of the gas t r i c  mucous m e m b r a n e ,  i t  was decided to inves t iga te  the ca teehol -  
amine  content  in the t i s sue  of the s tomach  wall  a f t e r  applicat ion of e x t r e m e l y  s t rong  s t imula t ion  to an imals .  

EXPERIMENTAL METHOD 

Experiments were carried out on male albino rats weighing 200-250 g. The method developed by 
O. N. Zabrodin [7] was used to reproduce degenerative changes: fasting rats were immobilized and sub- 
jected to electrical stimulation for 3 h. Stimulation was carried out with rectangular pulses of alter- 
nating current generated by an electronic stimulator (frequency 50 Hz , voltage 6-7 V). Intact fasting rats 
were used as controls. All the animals were decapitated after 3 h. 

The stomach tissue was immersed in liquid oxygen and ground to a powder. A weighed sample 
(200 rag) was transferred into 5% triehloroaeetie acid solution and homogenized. The content of cate- 
eholamines was determined fluorometrieally by Euler's method [II], modified by V. A. Govyrin [5]. 

Control determinations of eateeholamines were carried out in each experiment for the noradrenalin; 
in particular, the adrenalin level varied somewhat in animals of the different groups. 

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

The invest igat ions showed that  a f t e r  e l ec t r i ca l  s t imula t ion  of immobi l i zed  r a t s  fo r  3 h the ca t echo l -  
amine  content  was reduced in the t i s sues  of the s tomach  wall .  These  changes were  seen  pa r t i cu l a r ly  
c l e a r l y  in re la t ion  to noradrena l in .  In intact  an imals  (11 exper iments )  the mean noradrena l in  concent ra t ion  
was 0.64-0.24 # g / g  weight of mo i s t  t i s sue ,  while a f t e r  excess ive  s t imulat ion the noradrena l in  concen t r a -  
tion fe l l  in 5 expe r imen t s  to 0 and in 5 ca se s  to 0.21-0.16 # g / g .  The changes in the adrenal in  concen-  
t r a t ion  in the s t om ach  t i s sue  w e r e  not so  c l e a r l y  defined. A d e c r e a s e  in the adrenal in  concent ra t ion  c o m -  
pared  with the cont ro l  was obse rved  in 10 of 11 exper imen t s ,  but because  of the cons ide rab le  s c a t t e r  of the 
cont ro l  and expe r imen ta l  data,  no s t a t i s t i ca l ly  s ignif icant  d e c r e a s e  in this index could be es tab l i shed .  
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Hence,  applicat ion of excess ive ly  s t rong  s t imulat ion,  caus ing degenera t ive  changes to develop in the 
s t omach  wall ,  is accompanied  by a d e c r e a s e  in the noradrena l in  concentra t ion in the s tomach  t i s sue ,  
evidently as a r e su l t  of exhaustion of ca techolamine  r e s e r v e s  following the i r  m o r e  intensive l ibera t ion 
f r o m  the t i s sue  depot under the influence of sympathe t ic  impulses  during prolonged,  excess ive  s t imulat ion.  
The fa l l  in the noradrena l in  level  in the injured s tomach  t i s sue  may  be probably  be r ega rded  as a sign of 
the onse t  of degenera t ive  p r o c e s s e s ,  and may  be a poss ib le  cause  of these  changes .  However ,  it is diff i -  
cul t  at  p r e sen t  to judge what is r e spons ib le  fo r  the d i s turbance  of nutr i t ion of the s tomach  t i s s u e - t h e  
injurious action of an excess  of l ibe ra ted  ca techolamines  in the init ial  per iod of s t imulat ion or  the ca techo l -  
amine  def ic iency developing la te r ,  in connection with which the no rma l  level  of t i s sue  metabol ic  p r o -  
c e s s e s  cannot  be  maintained.  The f i r s t  hypothesis  is suppor ted  by data obtained in the au thor s '  l abora to ry ,  
accord ing  to which the ea r ly  signs of impending degenera t ion  in the s tomach  wall  appea r  e x t r e m e l y  rapidly .  
The  r e su l t s  of e l e c t r o n - m i c r o s c o p i c  invest igat ions c a r r i e d  out by  I.  S. Zavodskaya and A. A. Manina showed 
that  excess ive  s t imulat ion for  15 min leads to changes in the mi tochondr ia  of both the chief and the oxyntic 
ce l l s .  According to the observa t ions  of I.  S. Zavodskaya and N . I .  Zaska l 'ko ,  s t imulat ion fo r  15 min is 
a l so  sufficient  to cause  depress ion  ()f mitot ic  act ivi ty  in the epi thel ium of the gas t r i c  mucous m e m b r a n e ,  
a phenomenon known to be  one of the s igns of neurogenic degenera t ion  [6]. Adrenal in a lso  p o s s e s s e s  the 
s a m e  p rope r ty  of depress ing  mitot ic  act iv i ty  of Cells [1]. 

Hence,  the r e su l t s  obtained in this invest igat ion show that  if changes take place in the ca teeholamine  
level  in the t i s sues  or ,  in other  words ,  if the i r  ba lance  is d is turbed,  the cou r se  of t rophic  p r o c e s s e s  is 
a l so  dis turbed.  

I t  is in te res t ing  to c o m p a r e  these  r e su l t s  with o thers  recen t ly  obtained accord ing  to which intravenous 
inject ion of low concentra t ions  of noradrena l in  r e s t o r e s  the s ec re t i on  of the gas t r i c  glands when these a r e  
exhausted by prolonged exposure  to h i s t amine  and acetylchol ine [4]. 

The r e su l t s  of these  invest igat ions afford fu r the r  conf i rmat ion  that the sympathe t ic  nervous  sys t em,  
which in no rma l  conditions mainta ins  the level  of t i s sue  nutr i t ion [10], may  also  d is turb  this level ,  giving 
r i s e  to degenera t ive  changes,  during the t r a n s m i s s i o n  of excess ive ly  intensive impulses .  
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