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Acute exper imen t s  p e r f o r m e d  on 24 fast ing dogs anesthet ized with morphine and hexobar -  
bi ta l  showed that the concentra t ions  of glycogen, nones ter i f ied  fat ty acids,  and inorganic  
phosphorus  differ  in the mucous m e m b r a n e s  of the body and py lo r ic  por t ion of the stomach. 
In the mucous m e m b r a n e  of the body of the s tomach the re  is a h igher  content of to ta l  l ipids 
(by 56.5%), phospholipids (by 69.6%), ATP (50.0%), ADP (by 20.7%), and AMP (by 36.8%) than 
in the mucous m e m b r a n e  of the pylorus .  Lipids pe rhaps  play an impor tan t  role  as  sources  
of energy for  hydrochlor ic  acid formation.  

The s e c r e t o r y  zones  of the s tomach differ  in the i r  s t ruc tu re  and function. In the mucous membran e  
of the py lo r ic  por t ion of the s tomach the re  are  v e r y  few oxyntic cel ls  and no pept ic  cel ls ,  the juice of the 
py lor ic  glands is  alkaline in react ion,  and i ts  pepsinogen concentra t ion is  4 t imes  l e s s  than in juice f rom 
the fundal por t ion or  body of the s tomach [2, 11]. Dif ferences  in the s e c r e t o r y  function of the py lo r ic  glands 
a re  based  on d i f fe rences  in the i r  chemical  composi t ion and metabol i sm.  

This  pape r  de sc r ibe s  the r e su l t s  of a de terminat ion of the concentrat ion of glycogen, total  lipids, 
phospholipids,  nones te r i f ied  f ree  fatty acids (NEFA), adenine nucleotides (ATP, ADP, AMP), c rea t ine  phos -  
phate,  and inorganic phosphorus  in the mucous membrane  of the body and py lo r ic  por t ion  of the stomach.  

EXPERIMENTAL METHOD 

Experiments were carried out on 24 dogs anesthetized with morphine (3 mg/kg, subcutaneously) and 
hexobarbital (35 mg/kg, intraperitoneally). The animals were deprived of food for 20 h before the experi- 
ments. After laparotomy the anterior wall of the body and pyloric part of the stomach was resected, the 
mucous membrane was quickly stripped, and the concentrations of the following substances in it were deter- 
mined: glycogen by the anthrone method [7], total lipids by the turbidimetric method [9], phospholipids by 
Bloor's method [8], NEFA by the method of Shaternikov and Savchuk [i0], adenine nucleotides by the method 
of Sato et al. [18], creatine phosphate as creatine [i], and inorganic phosphorus by Delory's method in 

Grigor'eva's modification [3]. 

In view of reports that the area of spread of the pyloric glands is variable [15], the precise struc- 
ture of the mucous membrane was determined by histological methods (staining with hematoxylin-eosin 

and by Van Gieson's method). 

The numerical results were subjected to statistical analysis and differences were evaluated by the 

use of Wilcoxon's nonparametric criterion [4]. 
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TABLE 1. Concentration of Total Lipids (in percent),  Phospho- 
lipids (in rag% P), and NEFA (in mg%) in Mucous Membrane of 
Body and Py lor ic  Division of Stomach (M • m) 

Part of stomach Total lipids Phosphollptds NEFA 

Mucou~ membrane of body 
Mucous membrane of pyloric 

division 

3,37-+0,38 (9) 

2,15-----0,47 (9) 

69,2---+6,5 (7) 

40,8~6,5 (7) 

4,36---0,43 (9) 

4,75-+0,59 (9) 

Note. Here and in Table 2 number  of animals shown in pa ren-  
theses.  

TABLE 2. Concentration of Adenine Nucleotides (in ~ moles /g  
moist  t issue),  Creatine Phosphate (in mg%), and Inorganic Phos -  
phorus  (in mg%) in Mucous Membrane of Body and Pylor ic  
Division of Stomach (IV[ • m) 

Part of 
stomach 

Mucous membrane; 
of body 

Mucous membrane 
of pyloric 
d/vision 

ATP 

, 35~0 , I ]  
(8) 

,90 +0,12. 
(8) 

ADP 

O, 64 -4-0,1, ~ 
(8) 

0,5~8~: 0,1( 

AMP 

O, 264-0,0~ 
(s) 

0,19+0,o~ 
(s) 

Total ade- 
n/ne nucleo. 
tides 

2 , 2 5 = h 0 , 2 1  
(8) 

1,65~0,22  

Creatine 

phosphate 

14,9::h 1 ,4  
(8) 

14,1 :t: 1,4 
(7) 

Inorganic 
phosphorus 

3 , 1 4 d : 0 , 6 1  
(7) 

3 , 5 0 ~ 0 , 9 7  
(6) 

The glycogen concentrat ion in the mucous membrane  of the body and pylor ic  division of the stomach 
was almost  identical (198.5 -~31.6 and 193.5 • mg%). 

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

The concentrat ion of total lipids in the mucous membrane of the body of the stomach was 56.5% 
higher  (P < 0.05), and that of phospholipids 69.6% higher (P < 0.05) than in the mucous membrane of the 
pylor ic  division (Table 1). The NEFA concentrat ion in the mucous membrane of these par t s  of the stomach 
was  the same. 

The concentrat ion of ATP was 50% higher, ADP 20.7% higher, and AMP 36.8% higher  in the mucous 
membrane  of the body of the s tomach than in the pylor ic  division (Table 2). The total concentrat ion of 
adenine nucleotides in the mucous membrane of the body was 39% higher than their  total concentrat ion in 
the mucous membrane of the pylor ic  division (differences stat is t ical ly significant). 

The relat ive propor t ion of the individual components of the adenine nucleotides in the body of the 
stomach were  ATP 60%, ADP 28.4%, and AMP 11.6%, and in the pylor ic  division ATP 55.6%, ADP 32.7%, 
and AMP 11.7%. The ATP/ADP ratio in the mucous membrane was 2.1 (body of the stomach) and 1.7 
(pyloric division). 

The resul ts  of these exper iments  thus show that the glycogen concentrat ion is the same in the mucous 
membranes  of the body and pylor ic  par t  of the stomach. The sugar composition of these por t ions  of the 
stomach is also identical [19]. An anaerobic type of metabolism is predominant  [17] in the mucous m e m -  
brane of the pylor ic  division, but an aerobic  type in the mucous membrane  of the body of the stomach [17]. 
The concentrat ions of lipids, adenine nucleotides, and creatine phosphate are  higher in the mucous mem-  
brane of the body of the stomach than in that of its pylor ic  division. During his tamine- induced secre t ion 
the concentration of lipids in the mucous membrane of the body of the stomach falls [5]. 

Hydrochlor ic  acid formation is known to require  considerable expenditure of energy,  and the oxyntic 
cells  belong to the group of body cells  with the highest intensity of metabol ism [13]. In t i ssues  requir ing 
a considerable quantity of energy (myocardium, kidneys, skeletal  muscles  during prolonged and sustained 
work) the role of tipids inc reases  in importance,  for on oxidation they l iberate far  more  energy than c a r -  
bohydrates  [12, 14]. 
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The study of the distribution of lipids in different s t ruc tures  of the mucous membrane of the body of 
the s tomach has shown that l ipids are  concentrated chiefly in the oxyntic cel ls  [6], and it is in these  cells  
that the highest activity of many dehydrogenases,  ATPase ,  and DPN and TPN-diaphorases  is  observed 
[16, 20]. 

The higher  concentrat ion of l ipids in the mucous membrane  of the body of the stomach (than in the 
pylorus,  where  there  are  hardly any oxyntic cells),  the dec rease  in the lipid concentrat ion in the mucous 
membrane  of the body of the stomach during his tamine- induced secret ion,  and the localization of lipids p r e -  
dominantly in the cytoplasm of the oxyntic cells  all suggest that they play an essent ia l  role  in the produc-  
tion of energy requ i red  for  hydrochlor ic  acid formation. 
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