
The question accordingly arises: What is the effect of gentle adaptation on an integral parameter of myo- 
cardial contract i l i ty  such as IFS. tt will be c lear  f rom Table 1 that s t r e ss  for  6 h induces a charac te r i s t i c  fall 
of IFS by 2.5 t imes.  By itself gentle adaptation does not depress  this parameter ,  but prevents  its depression 
ar is ing under the influence of long- term s t ress .  

Hence, by the use of a rational s t ra tegy of adaptation to s t ress ,  i.e., by reducing the number of exposures  
and lengthening the t ime intervals  between them, the negative effect of adaptation itself on myocardia l  cont rac-  
tility can be completely prevented and, at the same time, depress ion of the contract i le  function of hear t  muscle 
ar is ing during long- te rm s t r e s s  can be completely prevented. In other words, the "pr ice"  of adaptation to re-  
peated s t ress ,  measured  in depress ion of the contract i le  function of the heart,  is not inevitable, complete pro-  
tection of cardiac  contract i l i ty  against the effects of long- te rm s t ress  can be achieved through the use of a 
co r r ec t  s t ra tegy of adaptation without this undesirable effect. 
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Duodenal u lcer  iS a polyetiologic disease  whose pathogenesis  is based on an imbalance between protec-  
t i re  and injurious f ac to r s  in the stomach and duodenum. Because it is impossible to analyze the role of each 
fac tor  and their  dynamic interaction in the development of the disease completely under clinical conditions, 
experimental  approaches  have been used. By now many different methods of inducing duodenal u lcers  in ani- 
ma l s  of different species  have been developed [3-5, 7, 10]. 

In the present  investigation a cysteamine model of experimental  duodenal ulcer  [11] was used with some 
modifications. A study of the mechanism of action of cysteamine revealed a considerable and significant in- 
c r ease  in secret ion of hydrochlor ic  acid and pepsin and also an increase  in blood levels of gas t r in  and cor t ico-  
Sterone [9]. Dis turbances  of the microc i rcu la t ion  and edema of the mucosa  also develop under these c i rcum-  
stances in different pa r t s  of the gast rointes t inal  t rac t  [6]. Administration of cysteamine thus increases  the 
aggress iveness  of the acid-peptic fac tor  and also weakens the protect ive p roper t i es  of the duodenal mucosa,  
phenomena which cor respond  to a considerable degree to the pathogenesis of this disease.  

EXPERIMENTAL M E T H O D  

Exper iments  were ca r r i ed  out on 40 noninbred male albino ra ts  weighing 160-180 g. The ra t s  were de- 
I)rtved of food for  24 h before  receiving cysteamine and kept in special cages preventing coprophagy. Instead 
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T A B L E  1. AC A c t i v i t y  in GM of A n i m a l s  of D i f f e r en t  E x p e r i m e n t a l  G r o u p s  
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of w a t e r ,  the  r a t s  d r a n k  a 0.5% so lu t ion  of h y d r o c h l o r i c  acid .  C y s t e a m i n e  w a s  g iven  in a dose  of 40 m g / 1 0 0  g 
body  weight .  B e t w e e n  12 and 16 h a f t e r  a d m i n i s t r a t i o n  of c y s t e a m i n e ,  a u t o p s y  r e v e a l e d  u l c e r s  which  had de -  
ve l oped  in the  e s o p h a g u s ,  s t o m a c h  and, in p a r t i c u l a r ,  the duodenum.  The a n i m a l s  w e r e  d e c a p i t a t e d ,  the s t o m -  
ach and duodenum r e m o v e d  and opened,  and the p r e s e n c e  of u l c e r s  e s t a b l i s h e d .  With  a s c a l p e l  the  g a s t r i c  
m u c o s a  (GM) was  s e p a r a t e d  f r o m  the o t h e r  l a y e r s  of the  s t o m a c h  and used  to d e t e r m i n e  a d e n y t a t e  c y c l a s e  (AC) 
a c t i v i t y  by  the m e t h o d  in [12], wi th  c e r t a i n  m o d i f i c a t i o n s  [3]. Some m a t e r i a l  w a s  u sed  fo r  h i s t o l o g i c  and h t s t o -  
c h e m i c a l  i n v e s t i g a t i o n .  

To s tudy the e f f ec t  of t r u n c a [  v a g o t o m y  on AC a c t i v i t y  in GM fou r  g r o u p s  of e x p e r i m e n t s  w e r e  c a r r i e d  
out  on 10 r a t s  in each  g roup :  1) i n t ac t  a n i m a l s ;  2) a n i m a l s  u n d e r g o i n g  l a p a r o t o m y  fo l lowed  b y  s u t u r e  of the  
w o u n d i n  the  a b d o m i n a l  wal l :  T h e s e  r a t s  w e r e  k i l l e d  10-14 d a y s  a f t e r  the  o p e r a t i o n  to d e t e r m i n e  the e f f ec t  of  
the  o p e r a t i o n  i t s e l f  on AC a c t i v i t y  in GM; 3) a n i m a l s  wi th  e x p e r i m e n t a l  u l c e r s  r e c e i v i n g  c y s t e a m l n e  by  sub-  
c u t a n e o u s  i n j ec t i on  a s  d e s c r i b e d  above,  and d e c a p i t a t e d  12-24 h l a t e r ;  4) a n i m a l s  wi th  e x p e r i m e n t a l  u l c e r s  
t r e a t e d  by  t r u n c a l  v a g o t o m y ,  d u r i n g  which both t r u n k s  of the vagus  n e r v e  runn ing  a long the a n t e r i o r  and 
p o s t e r i o r  w a i l s  of the e s o p h a g u s  w e r e  d iv ided  [8]. 

B a s a l  AC a c t i v i t y  in GM in the  fundal  and a n t r M  p o r t i o n s  of  the  s t o m a c h  and a c t i v a t i o n  of AC in v i t r o  
by h i s t a m i n e  (10 -3 M), s e c r e t i n  (10 -6 M), p r o s t a g l a n d i n  PGE 2 (10 -4 M), and sod ium f l u o r i d e  (10 -2  M) w e r e  
i n v e s t i g a t e d .  Some  of  the  m a t e r i a l  t a k e n  f o r  h i s t o l o g i c a l  i n v e s t i g a t i o n  w a s  f i x e d  in C a r n o y ' s  f lu id  o r  [n 10% 
b u f f e r e d  n e u t r a l  f o r m a l i n ,  a f t e r  L t l l i e ,  and e m b e d d e d  in p a r a f f i n  wax. Sec t ions  w e r e  s t a i n e d  with  h e m a t o x y l i n  
and eos in ,  wi th  p i c r o f u c h s i n e  by Van G i e s o n ' s  me thod ,  and with  m e t h y l  g r e e n  and p y r o n i n e  to d e t e c t  r i b o n u -  
c l e o p r o t e i n s  (RNP).  Some m a t e r i a l  w a s  cut  on a c r y o s t a t  and f r o z e n  s e c t i o n s  w e r e  u sed  to  r e v e a l  a c t i v i t y  of 
s u c c i n a t e  d e h y d r o g e n a s e  (SDH) and NAD- and N A D P - d i s p h o r a s e s  b y P e a r s e ' s  me thod .  SDH a l so  w a s  d e t e r -  
m i n e d  by  N a c h l a s '  me thod .  The  r e s u l t s  of  the  b i o c h e m i c a l  t e s t s  a r e  g iven  in Tab le  1. 

EXPERIMENTAL RESULTS 

In the a n i m a l s  of g r o u p  1 b a s a l  AC a c t i v i t y  in the  fundus  w a s  s i g n i f i c a n t l y  h i g h e r  than  in the  a n t r u m .  
Ac t i va t i on  of AC by h i s t a m i n e  (in v i t r o )  in the  fundus  w a s  tw ice  a s  high a s  in the  a n t r u m .  A c t i v a t i o n  of  AC by  
s e c r e t i o n  a l so  w a s  m o r e  m a r k e d  in the  fundus  than in the a n t r u m .  PGE 2 a c t i v a t e d  AC in the  m u c o s a  of both  
the  fundus  and the a n t r u m  of the  s t o m a c h ,  m o r e  so in the  a n t r u m .  

In the a n i m a l s  of g r o u p  2 b a s a l  l e v e l s  of  AC a c t i v i t y  did  not d i f f e r  f r o m  t h o s e  in the  r a t s  of g roup  1. 
A c t i v a t i o n  of AC by h i s t a m i n e  in the  fundus  w a s  not  s i gn i f i c an t  and w a s  l e s s  than in the  r a t s  of g r o u p s  1, 
w h e r e a s  in the  a n t r u m  no a c t i v a t i o n  w a s  p r e s e n t .  S e c r e t i n  a c t i v a t e d  AC e q u a l l y  in the  m u e o s a  of  both p a r t s  
of the  s t o m a c h .  A c t i v a t i o n  by  PGE 2 w a s  i d e n t i c a l  in c h a r a c t e r  to tha t  in the  a n i m a l s  of g r o u p  1. 

In the  f i r s t  two g r o u p s  of  a n i m a l s  no c h a n g e s  in the  h i s t o l o g i c a l  s t r u c t u r e  and r e s u l t s  of the  h i s t o c h e m -  
i ca l  t e s t s  r e v e a l e d  no a b n o r m a l i t y  in the wa l l  of  the  s t o m a c h  and duodenum.  

In the  a n i m a l s  of  g r o u p  3 with e x p e r i m e n t a I  u l c e r s  b a s a l  l e v e l s  of  AC a c t i v i t y  in the  fundus  and a n t r u m  
of the  s t o m a c h  w e r e  s i g n i f i c a n t l y  r a i s e d  to twice  t h e i r  va lue  o b s e r v e d  in the  r a t s  of g r o u p  1. AC a c t i v i t y  in 
the  fundus  w a s  s i g n i f i c a n t l y  h i g h e r  than in the  a n t r u m .  H i s t a m i n e  in v i t r o  did  not  s t i m u l a t e  AC a c t i v i t y  in the  
m u c o s a  of  e i t h e r  p a r t  of the  s t o m a c h .  On h i s t o l o g i c a l  i n v e s t i g a t i o n  of  the  a n i m M s  swe l l ing ,  e d e m a ,  and 
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Fig. 1. Morphologic changes in acute ulcer :  a) acute esophageal u lcer  appearing 
36 h after  injection of cysteamine into ra t s :  base of would unfiltrated by PNL and 
Lymphoid ceils, surrounding mucosa is edematous,  congested vesse l s  can be in thick- 
ness  of tunica propr ia  of mucosa;  b) acute duodenal ulcer  48 h after  injection of 
cysteamine:  destruct ion of epithelium of glands, cyst ic  t ransformat ion  of glands in 
some places and necros i s  in their  edges, marked edema and congestion of vesse ls  in 

f loor of ulcer.  Hematoxylin and eosin. 160 x. 

congestion of the mucosa  and submucosa were found in the esophagus, stomach, and duodenum. Against the 
background of these changes the formation of deep, small (not exceeding 0.2 cm) ulcers ,  filled with debr is  and 
infiltrated by c lus te rs  of polymorphonuclear  teukocytes (PNL), was observed. In the base and edges of the ul- 
ce r  small  vesse l s  with f resh  thrombi in their  lumen could be seen (Fig. la). In the pepsin-forming ceils  of 
the gas t r ic  fundus a high RNP content and high activity of SDH and of NAD- and NADP-diaphorases  were noted. 
(Fig. 2a). 

After complete truncal  vagotomy AC activity in the mucosa  of the gas t r ic  fundus was indistinguishable 
f rom that in animals  of the f i r s t  two groups, but was significantly lower than in the ra ts  of group 3. AC ac- 
tivity in the mucosa  of the gas t r ic  antrum also was significantly lower than in the ra t s  of group 1 but did not 
differ significantly f rom its level in the animals of group 2. 

Truncal vagotomy, by creat ing favorable conditions for  healing of the ulcer,  thus reduced AC activity 
in GM and hydrochlor ic  acid secretion. Histamine activated AC in the mucosa  of the gas t r ic  fundus, but not 
of the antrum. The response to injection of the hormone (secretin) was the same as in the other  groups, i.e., 
activation by 50% was observed.  Histological investigation (10-14 days after trunca[ vagotomy) revealed a 
decrease  in intensity of the mic roc i r cu l a to ry  dis turbances  in the gas t r ic  mucosa and submucosa in different 
pa r t s  of the gastrointes t inal  t ract .  Epithelization of the u lcer  was observed.  The tlNP content and activity 
of SDH and of NAD- and NADP-diaphorases  were reduced in the peps in- forming cei ls  of GM (Fig. 2). 

Consequently, highest AC activity in GM was discovered in animals with experimental  ulcer.  Truncal 
vagotomy reduced AC activity in GM and this effect was most  marked in the fundus (the acid-producing zone 
of the stomach). On activation of AC in vitro the opposite picture was observed, i.e., the lowest level of AC 
activation was observed in animals with experimental  ulcer  (group 3). After complete t runcal  vagotomy, sen- 
sitivity of AC in GM to histamine was res tored  (the receptor  "desensit izat ion" phenomenon). 
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Fig. 2. Ind ica to rs  of SDH activity:  a) high SDH 
act ivi ty  in peps in - fo rming  ce l l s  of chief glands 
of gas t r i c  fundus; b) ma rked  d e c r e a s e s  in SDH 
act ivi ty in peps in - fo rming  ce l l s  of chief glands 
of gas t r i c  fundus. Nachlas '  react ion.  650 x 

The r e s u l t s  of the b iochemica l  and morphologica l  t e s t s  show that an impor tant  role  in the pa thogenes is  
of peptic u lce r  is played by changes  in the adenylate cyc lase  - cyclic nucleot ides sys tem,  conf i rming  yet again 
data in the l i t e r a tu re  [1, 2]~ Truncal  vagotomy in exper imen ta l  duodenal u lce r  was shown to d e p r e s s  act ivi ty 
of AC (an impor tan t  in t race l lu la r  f ac to r  control l ing hydrochlor ic  acid secre t ion  in the s tomach) in GM, inhib- 
ited hydrochlor ic  acid secre t ion  and, consequently,  reduced the metabol ic  act ivi ty of the pa r i e ta l  and chief 
ce i l s  of the s tomach and c rea ted  favorable  conditions for  healing of the ulcer .  
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