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In previous work on the functional biochemistry of the stomach we demonstrated the role of sulflaydtyl 
groups in the biochemical mechanism of the secretory function of the stomach, the formation of hydrochloric 
acid and the neurohumoral regulation of this physiological process [3 .4 ,  5]. This was demonstrated by the re-  
versible depression of hydrochloric acid formation through blocking with thiol inhibitors and removing the 
blocks with cysteine and by the direct stimulation of gastric secretion and hydrochloric acid formation through 
use of cysteine [5]. Since, aside from the soluble thlols g!utathlone and ca, enzyme A, the fundamental bearers 
of thiol groups are proteins, both enzymatic and structural protoplasmic proteins, the question naturally arose 
of the quantity of these most Important reactive groups in proteins in the different sections of the mucous mem-  
brane of the stomach, I.e., In the proteins of its secretory apparatus, as well as the question of a change In con- 
tent of sulfhydryl groups or their reactivity as a result of stimulation of gastric secretion. 

EXPERIMENTAL METHODS 

The free sulfhydryl groups of ~oteins were detected by Mtrsky's ferricyanide method [7]as  modified by 
A. S. Tsiperovich and A. L. Loseva [6" 1 in homogenates of the stomach mucose (1 g of mucosa t i ssue .  9 ml 
0.9~/o NaC1) obtained in glass hom~enizers .  After oxidation of the SH group by ferrtcyantde the ~tenslty of 
the Prussian blue color in the protein-free filtrates was measured photometrically in a photoelectric co lodm-  
eter with a red light filter as against distilled water. The quantity of SIt groups was expressed In microequiva- 
lents (/~ per g d tissue. 

The experiments were performed on cats. The animals were exsanguinated via the carotid axteri~; their 
stomachs withdrawn and carefully washed and the mucous membranes removed. 

R E S U L T S  OF THE E X P E R I M E N T S  

In the first series of experiments after 24 hours without food,a determination was made of the content of 
sulfhydryl groups In the mucos~, of the four divisions of the stomach: the cardla, the greater curvature, the 
lesser curvature and the pyloric portiere (see Table). 

As the table shows, most of the sulfhydryl groups are contained tn the main and functionally the most 
active part, the body of the stomach. ~,hich secretes the acidic juice containing hydrochloric acid. Of the two 
divisions of the body of the stomach, the greater and lesser curvatures, in the state of functional rest. the quan- 
tity of SH groups is higher In the greater curvature 
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Quantity of Sulfhydryl Groups in # E per g of Stomach Mucous Membrane In the 
Resting State and During Secretion Induced by Histamine 

No. of 
the 

Ex pet i - 
ment 

I 
2 
3 
4 
5 
6 
7 
"8 
g 

10 
I1 
12 

Average 
lncl~ase 
ha,/, 

Cardia 

A t r ~ t  

~  �9 

4.6 
6.7 
6.6 
6.6 
6.5 
4.0 

5.9 

fte.r in- .  
j ectlon ~/ 
histamine 

7.5 
7.6 
7.4 
6.9 
6,7 
7,7 
5.8 
6.0 

6.8 t 
15.2 

Greater curvature 
]After in- 

At rest IJectionof 
Ihistamlne 

Le~er curvature 
~iAfter in21 

At rest Jjectiono~ 
lhistamln~ 

7.6 
7.3 
8.0' 
7.5 
8.4 
7.5 
8.4 
8.6 
8.0 
5.6 
6.7 
6.0 

7.5 

r.8 
L3 
!.o 
).o 
),5 
t , I  
LO 
Lg 
|.0' 
;.7 

8.8 

17.3 

6.5 
8.3 
4".b 
5.8' 
6.7 
4.5 

8.1 

6.8 
9.1 
7.6 
7.6 
8.0 
8.0 
7.0 
8.4 
7.6 
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The least amount of sulfhydryl groups is contained in the pyloric portion, which secretes the Juice d an 
alkaline reaction that does nor contain hydrochloric acid. 

Thus the distribution of sulfhydryl groups in the ,proteifis of ~the secretory apparatus of the different divi- 
siom of the stomach corresponds to their functional secretory properties and to the significance of these groul~ 
in gasuie secretion and the formation of hydrochloric acid [3, 4, 5]. 

%~hen ttte mucous membrane war taken for analysis its delimitation into four divisions was not completely 
exact, and the differences in quantity of sulfhydryl groups were therefore leveled off to a considerable extent. 

If the secretory function of the stomach is in fact linked with sulfhydrylgroups, then an increase in the 
amoufit of them was to be expected with the stimulation of secretion, in the second series of experiments, de- 
terminations were made of the sulfhydryl groups in cats following prior subcutaneous injection of histamine at 
the rate of  I ml per kg of body weight. Fifteen minutes after the injection the stomachs of the animal, were 
taken for analysis. The data of these exL)eriments are also included in the table. 

As is apparent from the table, the change-over of the secretory apparatus of the stomach from the state 
of rest to physiological activity is accompanied by an increase in the amount of free sulfhydryl groups of the 
protein substances. The greatest increase occurs in the body of flae stomach' the least in the pylorlc portion. 
It is interesting to note that in the lesser curvatureeot_he accumutation of sulfhydryl groups is significantly greater 
than in the greater curvature. 

According to the data of K. M. Bykov's laboratory [!] ,  the juice released by the lesser curvature has the 
highest acidity. According to K. M. Bykov,a leading role in the development of the secretory process of the 
entire stomach belongs to the lesser curvature. 

Yu. M. Lozovsky [ ~  showed that the most marked changes in structure during secretion occur in the gland- 
ular cells of the lesser curvatme of the stomach. 

Thus the characteristic topographic distribution of SH group* in the mucosa of the stomach and the change 
ha the quantity of them in connection with secretion show that in the development and accomplishment of the 
physiological act of secretion the structure of the protein substance of the secretoryapparatus is of considerable 
importance. To all appearances secretion is linked with a char~ge in the structure of the proteins, as a result of  �9 
which there is a change in the number of their free sulfhydryl groups, which activate the biochemical processet 
that cause the physiological act of secretion. Thequestion still remains open concerning the extent to which 

186 



there ocean an actual increase in the number of ~}! groups and in their reactivity in a given Instance of oxl-  
dizabllity. It is also possible that the characteristic distribution of suifhydryl groups reflects a difference In 
the structure and properties of the proteins of the secretory apparatus of the different divisions of the stomach. 
This Idea provides a biochemical basis for K. M. Bykov's concepttcm of the Secr~tory fields of the ~qomach. 
There is a need for study Of the proteins of the mucous membrane of the stomach in connection wtth its secre- 
tory function. 

SUMMARY 

The quantity of free SH;groups in the proteins of the stomach mucous membrane is differently distributed 
in the divlsiom of thls organ: the smallest amount of these groups is to be found in the pylotic portion, whereas 
the maximal content is charactcrlstic of the greater and lesser curvatures. Secretion being stimulated by means 
of histamine, the quanti',y of SH-groups in~cases particularly In the_ ~.--~r curvature and least in the pylofle 

region. 
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