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The l a r g e r  the number  of ga s t r i c  u l ce r s  in ra t s ,  the higher  the content of h is tamine and 
serotonin  in the s tomach  wall ,  

Dis turbance  of nutr i t ion of the ga s t r i c  mucous m e m b r a n e  with the format ion  of u l ce r s  is c lose ly  
connected with d i sappearance  of the t i s sue  r e s e r v e s  of ca techolamines  which takes  place a f te r  applicat ion 
of an "ex t r ao rd ina ry"  s t imulus  [1]. 

In the p r e s en t  invest igat ion the content of two other  monoamines  (histamine and serotonin) in the 
ga s t r i c  mucous m e m b r a n e  was studied during the development  of ga s t r i c  u lce r s  in r a t s .  

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

Exper imen t s  were  c a r r i e d  out on 140 male  albino r a t s  weighing 180-260 g. Ulce r s  we re  produced in 
the ga s t r i c  mucous m e m b r a n e  by immobi l iza t ion  of the animals  accompanied  by e lec t r i ca l  s t imulat ion for  
3 h [2]. The an imals  were  depr ived  of food for  24 h before  the exper imen t .  Some r a t s  were  decapi ta ted 
3 h a f t e r  the exper iment ,  the r e s t  24 h t he r ea f t e r .  Corresponding control an imals  were  sac r i f i ced  at the 
s a m e  t imes .  

At autopsy 3 h a f te r  the end of s t imulat ion,  u l ce r s  we re  found in the mucous m e m b r a n e  of the r a t s '  
s tomach  in a mean  number  of 4.8• p e r  animal ,  while the cor responding  number  24 h a f t e r  s t imula t ion  
was 2.8:~1.4. In the control r a t s  (deprived of food) only so l i t a ry  les ions  were  found - on the ave rage  0.7:~0.2 
p e r  an imal ,  

The r a t s '  s tomachs  were  i m m e r s e d  in liquid oxygen and ground in a m o r t a r .  Samples  of t i s sue  
weighing 60-200 mg were  homogenized with pe rch lo r i c  acid (0.4 N)~ F l u o r i m e t r i c  de terminat ion  of h i s tamine  
was  c a r r i e d  out by Shore ' s  method [14], and of serotonin  by Bogdanski~s method  [7]. The Soviet BIAN 130 
f l u o r i m e t e r  was used.  

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  

His tamine  (Table 1). The mean  content of h i s tamine  in the s tomach  wall of the r a t s  3 h a f t e r  the 
expe r imen t  was 92.6• pg/g,  r a t h e r  h igher  than in the control  an imals  (87.2~3.8 ~g/g).  This di f ference 
was not s ignif icant  (P > 0.05). However,  in r a t s  with 0-2 u l ce r s  pe r  animal  the h i s tamine  content was 
s ignif icant ly  l ower  (88.2~0.9 /~g/g) than in an imals  with 3-20 u l ce r s  (102.0• gg/g) .  

The h i s tamine  concentra t ion fell  sha rp ly  24 h a f t e r  the expe r imen t  to 64~7.1 gg/g,  i .e. ,  27% below the 
control  leve l .  
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TABLE 1, Content of Histamine in Stomach Wall of Rats during Development of 
Neurogenic Ulcers  (M~m) 

Content of his tamine (in gg/g) 

3 h after stimulation 24 h after stimulation 
Group of animals 

Experimental  . . . .  
Control . . . . . . . .  

number  
of ex-  
pe r i -  
merits 

19 
19 

number  of 
u lcers  per  
animal 

4.8•176 
0.7:L0.06 

content of 
his tamine 

92.6:~4.1" 
87.2• 

number  
of ex-  
pe r i -  
merits 

18 
8 

number of 
ulcers  per  
animal 

2.8~1~ 
0.5&0.1 

content of 

histamine 

64.1~7.1 
85.1:k2o8 

*Difference not significant (P > 0.05). 

TABLE 2. Content of Serotonin in Stomach Wall of Rats during Development of 
Neurogenic Ulcers  (M~m) 

Content of serotonin (gg/g) 

3 h af ter  stimulation 24 h af ter  st imulation 
Group of animals 

Experimental  . . . .  
Control . . . . . . . .  

number 

of ex- 

peri- 

ments 

22 
21 

number  of 
u lce r s  per  
animal 

3~177 
0.8~0.1 

content of 
serotonin 

10.7• 
5.6~0.8 

number  
of ex-  
p e r i -  
ments 

16 
9 

number  of 
u lce rs  per  
animal 

2.5~0~ 
0.6:~0.2 

content of 
serotonin 

7 ~177176 
5.0• 

Serotonin (Table 2). The serotonin content 3 h after the exper iment  was more  than doubled (10.7:~3ol 
. 

gg/g  compared  with 5.6~=0.8 gg/g  in the control).  No definite relationship could be found between the 
serotonin concentrat ion and the sever i ty  of u lcera t ion of the s tomach.  

The serotonin content fell to 7.7~2 pg/g 24 h af ter  the experiment,  but this was still above the control 
level .  

The role of histamine in the secre t ion  of gas t r ic  juice hasnow been experimental ly  demonstrated,  and 
many workers  are  inclined to regard  it as the physiological s t imulator  of the par ie tal  cells [8, 13]. How- 
ever~ under cer ta in  conditions, endogenous his tamine can become a harmful factor .  In ra t s  with exper i -  
mental gas t r i c  u lcers ,  h is t id ine-decarboxylase  activity inc reases  sharply in the mucous membrane ,  and 
pharmacological  blocking of this activity prevents  the development of u lcers  [tl]o Ulcerat ion of the 
s tomach is accompanied by lowering of the histaminopexie proper ty  of the t issues  [4]. 

The role of endogenous serotonin in physiological  and pathological p rocesses  in the gas t r i c  mucous 
membrane  has rece ived  Iess  study [10]. 

The resul ts  of the p resen t  investigation give fur ther  evidence of the part icipat ion of his tamine and 
serotonin in the format ion of experimental  gas t r ic  u lce rs  in animals .  In fact, the concentrat ion of these 
monoamines in the gas t r ic  mucous membrane  reaches  a maximum at the t ime of the maximal number  of 
u lce rs  in the stomach,  and in those animals with the l a rges t  number  of u l ce r s .  This hypothesis  is supported 
by data in the l i t e ra tu re  according to which adminis t ra t ion of large doses of histamine and serotonin to 
animals leads to the format ion of multiple lesions in the s tomach [3, 5, 6, 9, 12]. 
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