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Clinical exper ience  shows that  a reduct ion in the blood flow in the cel iac  a r t e r y  as a resu l t  of s tenosing 
d i seases  is the cause of i schemie  changes in the s tomach  and duodenum: atrophic  gas t r i t i s  and duodenitis ,  
gas t roduodenal  u lce rs  [6, 8, 11]. Af ter  su rg ica l  r emova l  of the cause  of i s chemia  these changes do not a lways 
r e g r e s s ,  and accordingly  additional pharmaco log ica l  co r rec t ion  of these s ta tes  is requi red .  Under these  c i r -  
cumstances  the complex m e c h a n i s m s  of development  of s t ruc tu ra l  and functional lesions of the gas t r i c  (GM) 
and duodenal m u e o s a  mus t  be taken into account.  Biogenic amines  - h i s tamine ,  serotonin,  ca techolamines  - 
a re  of g rea t  impor tance  in the metabol ic  organizat ion of gas t r i c  function and in the development  of gas t r i c  
pathology [1, 4, 12]. 

The object  of this invest igat ion was to study the concentra t ions  of biogenic amines  in the s tomach  t i s sues  
of r a t s  with chronic reduct ion of the gas t r i c  c i rculat ion.  

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

Exper imen t s  we re  c a r r i e d  out on 300 male  r a t s  weighing 250-300 g depr ived of food fo r  2 days.  Under 
e the r  anes thes ia  s tenosis  of the cel iac  a r t e r y  was produced by cons t r ic t ing  its lumen by 50% of i ts  initial d i a m -  
e t e r  (0.8 :~ 0.007 mm).  The control  group consis ted  of an imals  in which the s tenos is  was discontinued i m -  
media te ly  a f t e r  i t s  c rea t ion .  The animals  we re  r emoved  f r o m  the exper imen t  a f t e r  3 h and 1, 2, and 7 days.  
A mac roscop i c  study of GM was undertaken.  The concentra t ions  of h i s tamine  [14], se ro tonin  [15], and adrenal in  
and noradrena l in  [5] in the s tomach  wall  were  de te rmined .  

EXPERIMENTAL RESULTS 

Chronic i s chemia  of the gas t r i c  wall  was  found to cause marked  degenerat ive  changes in GM. In all cases  
e ros ive  gas t roduodeni t is  and u lce rs  were  found in the fundal pa r t  of the s tomach .  The u lce rs  a f t e r  3 h of the 
expe r imen t  we re  punctate,  and the mucosa  was edematous  with venous congestion.  O n  the 1st day the u lce r s  
i nc reased  in s ize  on account of necro t ic  a r ea s  of mucosa  and a ve ry  smal l  quantity of hemor rhag ic  contents 
was p r e s e n t  in the lumen of the s tomach .  On the 2nd day these  changes p r o g r e s s e d  fur ther :  The u l ce r s  p e n e -  
t r a t ed  as f a r  as the se rous  m e m b r a n e ,  they often pe r fo ra t ed ,  and the rnucosa was i sehemie .  By the 7th day the 
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TABLE 1. Concentration of Biogenic Amines 
(in #g/g tissue) in Tissues  of Stomach Wall 
of Rats with Reduced Gastr ic  Circulat ion 
(M • m) 

Time 
of in- 
vesti- 
gafion 

3h 

1 day 

2 days 

7 days 

Group of 
animals 

Normal 
Control 
Experi me nt., 
Control 
Experiments 
Control 
~XoP e r i me nts 

ntrol 
Experiments 

Histamine 

39,34-2,5 
28,94-1,5" 
61,8• 
42,7• 
64,9• 
38,8• I 
88,6• 
37,9• 
57, l 4- 2,9* 

Serotonin 

: 7,44-0,5 
9,5+0,6* 

10,6+0,6" 
7,8• 

10,2• 
9,3• 

14,4• 
7,1• 
7,4• 

Noradrenalin 

0,25• 
0,12• 
0,06• * 
0,18• 
0,13• 
0,21• 
0,12• 
0,25• 
0,21• 

Legend. * P < 0.05 compared  with normal .  
Each group consis ted of 10 animals.  

mucosa  had become dull and atrophic,  the superf icial  u lcers  were epithelized with the format ion of pale, easily 
wounded s ca r s .  The gas t r ic  contents, with pH f rom 1.5 to 3.5, were  always abundant. In animals of the control  
group the changes descr ibed above were not observed.  

Besides destructive changes in GM, a considerable inc rease  in the endogenous histamine level was found 
in the s tomach t i ssues ,  reaching a maximum by the 2rid day (Table 1). By the 7th day the level of this p a r a m -  
e ter  showed a gradual fall. Similar  changew were noted in the serotonin concentration.  The endogenous nor -  
adrenalin concentrat ion 3 h af ter  s tenosis  of the celiac a r t e ry  was much lower than normal ly .  By the 7th day 
its original  level had been regained. Changes in the adrenalin concentration at all t imes  were not significant. 

Activation of the production of endogenous histamine and serotunin in the gas t r ic  t issues was thus ob- 
se rved  in rats  with a reduced gas t r ic  circulat ion.  Initially this response was probably adaptive in cha rac t e r  
and aimed at increasing the blood flow in different par t s  of the s tomach [13]. Meanwhile the ulcerogenic effects 
of these amines are  known [2, 7]. Excess ive  accumulat ion of histamine and serotonin in the t issues  evidently 
leads to a disturbance of the microci rcula t ion,  which favors  the development of t rophic dis turbances .  The ac-  
tion of these amines probably takes place through activation of the adenylate cyclase  sys tem,  as a resul t  of 
elevation of the cAMP level and of disturbances of energy metabol ism [9], and also on account of a disturbance 
of equil ibrium between acid-peptic factor  and the physiological res i s tance  of GM. As the resul ts  of the present  
investigations [3] show, under conditions of reduced gas t r i c  circulat ion pepsin is re leased  into the lumen of the 
s tomach and its content in the t issues  falls;  reflex diffusion of H + into the mucosa  also is intensified. A paral le l  
fall in the level of sulfur-containing mucoproteins also took place in the s tomach wall. The decrease  in the 
endogenous nonradrenal in concentration can be explained by the increased re lease  of the media tor  f rom the cells 
at a time when its res tora t ion  f rom the depots is impossible.  It can be tentatively suggested that dystrophic 
damage to the t issue of the vessel  wall itself,  which as a rule is abundantly supplied with adrenergic  nerve 
f ibers ,  plays an essent ial  role in the genesis of chronic ischemia of the s tomach wall due to stenosis of the 
celiac a r t e ry .  This hypothesis is supported by data on the role of endogenous catecholamines in ischemia and 
reflex trophic dis turbances [1, 7]. 
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