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During prolonged adminis t rat ion of histamine, three var ie t ies  of mas t  cells are  found in 
the mucous membrane  of the dog stomach. The histochemical  charac te r i s t i cs  of the f i r s t  
var ie ty  are  the same as those of mas t  ceils in the normal dog gas t r ic  mucosa.  The second 
var ie ty  is charac te r i zed  by accumulation of the water-soluble  form of heparin,  all the 
functional groups of which are  ionized, in the granules.  The third var ie ty  of mas t  ceils 
is charac te r ized  by the presence  of blocked anionic groups in the mast  cell haloes. These 
anionic groups could be screened by exogenous histamine. 

It is well known that exogenous histamine st imulates gas t r ic  acid secret ion,  but the mechanism of 
this p rocess  has not yet  been explained. In experiments  on dogs, ra ts ,  and guinea pigs receiving histamine 
over long periods [6, 10, 13, 18], attention was concentrated on the dynamics of s t ructural  elements in the 
fundal glands and the indices of gas t r ic  secret ion;  the effect of exogenous histamine on the mast  cells (MC) 
of the mucous membrane  of the dog's  s tomach was not examined in these papers .  The wr i te r  considers  
that this is a vital aspect  of the problem of the stimulating action of exogenous histamine,  for, as many 
workers  believe [1-3, 8, 11], it is histamine f rom the MC which is the ultimate chemica l  s t imulator  of the 
sec re to ry  ceils of the gas t r ic  glands. The p r o c e s s e s  of accumulation and l iberat ion of histamine are  un- 
questionably connected with the nature and react ivi ty of the polyanionic component of the MC. 

The object of the present  investigation was to study the effect of exogenous histamine on MC of the 
gas t r ic  mucosa by examining the his tochemical  charac te r i s t i cs  of their  carbohydrate  component. 

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

Experiments  were ca r r i ed  out on four adult male dogs weighing 14-18.9 kg with a Basow gas t r ic  f i s -  
tula. A histamine-wax mixture was given daily, every evening for 11-60 days, in a dose equivalent to 30 
mg histamine base [7].* 

Before the "administration of the his tamine-wax mixture began and throughout the period of chronic 
histamine s t imulat ion,gastr ic  biopsy specimens were  taken f rom the whole thickness of the mucous m e m -  
brane of the body of the s tomach through the fistula every 3-6 days. Pieces  were  fixed in Hamper l ' s  fluid 
and embedded in paraffin wax in the usual way. The mater ia l  descr ibed in this paper also includes the r e -  
sults of investigation of MC of the gas t r ic  mucosa of 25 healthy dogs (control group). 

*The experiments  were ca r r i ed  out in the Department of Topographical Anatomy and Operative Surgery,  
Stavropol '  Medical Institute. 
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TABLE 1. Results of Histochemical Investigation of Carbohydrate 
Component of MC of Dog Gastric Mucosa during Prolonged Histamine 
Administration 
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Legend: 0) no staining; 1) weak staining; 2)average intensity; 3) 
strong staining; 4) very strong. 

Fig. 1. Mast cells of dog gas t r ic  mucosa (azure I, pH 1.5). A, B) 
Mast cells of a dog receiving histamine injections daily: A) stained 
with azure I without pre l iminary  incubation of the sections in d is -  
tilled water ;  B) stained with azure I after pre l iminary  t reatment  
of sections with distilled water;  C) mast  cells of gas t r ic  mucosa  
of a dog not receiving histamine, stained with azure I after  incubation 
in distilled water .  Here and in Fig. 2, MBI-6 microscope ,  objective 
100• ocular 6 • total magnification 4000• 

The carbohydrate  component of the TC was detected and its charac te r i s t i c s  revealed by the PAS r e -  
action, staining with basic brown at pH 1.0 [5], with alcian blue 8 gS at pH 1.0 [12] and at pH 2.7 [14], and 
staining with azure  I at pH 1.5 [17]. As enzyme control test icular  hyaluronate- l iase  was used, a working 
solution being made up in physiological saline [9]. To verify the specificity of action of the hyaluronate-  
l iase,  some sections were incubated for  3 h at 37~ (the same conditions as were used for t rea tment  of 
the preparat ions  with the enzyme) in distilled water ,  and other sections were  incubated in physiological 
saline. To study the salt  res i s tance  of the biopolymer complexes and obtained information about the r e -  
activity of the anionic groups of these complexes,  the method [4, 16] of cr i t ical  concentrat ion of the e lec-  
trolyte (CCE) was used. 
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Fig. 2. Mast cells of mucous membrane  of dogs receiving daily in- 
jections of histamine (stained by the cri t ical  e lectrolyte  concentrat ion 
method: 0.01% alcian blue solution, pH 1.0). A) No salt  p resent  in 
alcian blue solution; B) solution of alcian blue contains 0.05 M NaC1; 
C) solution of dye contains 0.9 M NaC1. 

EXPERIMENTAL RESULTS 

The results of the histochemical investigation are given in Table i. 

Sulfonate groups of the water-resistant fraction of heparin were found in the TC granules of the gas- 
tric mucosa of dogs of the control group. Sulfonate groups also were found in the intergranular cytoplasm 
and in the haloes of the mast cells (areas of stained amorphous substance located around the MC); these 
belonged to the water-soluble fraction of heparin. In the gastric mucosa of some dogs MC with mainly 
ionized functional groups of cytoplasmic heparin were found, while in others most MC had a large pro- 
portion of the anionic groups of their heparin screen in the cytoplasm. In the haloes only ionized anionic 
groups were found. 

During chronic histamine stimulation three varieties of MC were found in the gastric mucosa of the 
dogs, two of which differed in their histochemical properties from the characteristics of normal MC. 

Mast ceils whose histochemical characteristics fully agreed with those of the MC in the normal gas- 
tric mucosa (MC of the first variety) were found in the dog Druzhok on the 5th, 13th, and 43rd day of chronic 
histamine administration, in the dog Mars on the 31st day, in the dog Kruzhok on the 3rd, 5th, and 6th day. 
and in the dog Gigant on the llth, 16th, 21st, 38th, 56th, and 61st days of investigation. 

Changes in the histochemical properties of the second variety of MC, found in the dog Druzhok on 
the 3rd day of chronic histamine administration and in the dog Gigant on the 26th, 34th, 45th, and 47th days, 
were essentially as follows, i) Preliminary treatment of the sections with distilled water not only pre- 
vented staining with azure I (pH 1.5) of the haloes and intergranular cytoplasm of the MC (as normally), 
but also sharply reduced the intensity of staining of the cytoplasmic granules, which now have the appear- 
ance of weakly stained structures with indistinct boundaries (Fig. i). 2) On investigation by the CCE method, 
a sharp decrease in the intensity of staining of the MC cytoplasm in 0.2 M alcian blue solution was found. 
The sharp decrease in the intensity of cytoplasmic staining was evidently due to breakdown of the com- 
plex of the dye and water-soluble heparin located in the granules. 

No blocked sulfonate groups could be found in the cytoplasm of these MC. 

The following features were characteristic of the third variety of MC, found in the dog Druzhok on 
the 28th day and in the dog Kruzhok on the 10th day of chronic histamine administration: azure I (pH 1.5) 
and alcian blue (pH 1.0) did not stain the intergranular cytoplasm or haloes of the MC. Loss of free func- 
tional groups could be due either to their disappearance from these structures or to blocking by tissue 
cations. The problem was solved by the CCE method: the mast cell haloes were detectable even with low 
concentrations of salt- 0.05 M NaCl (Fig. 2) - indicating that the haloes contain anionic groups blocked 
by tissue cationic substances. Besides ionized groups, the cytoplasm of these MC also contains screened 
SO3H groups. 

The histochemical characteristics of the first variety of MC found during chronic histamine stim- 
ulation thus agree with the histochemical characteristics of the MC in the normal gastric mucous mem- 
brane. This variety of MC is characterized by the accumulation of the water-soluble form of heparin, all 
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functional groups of which are ionized, in the granules, thus facilitating the formation of complexes between 
histamine and cytoplasmic biopolymers of the MC. The third variety of MC, which is rare during chronic 
histamine administration, is characterized by the presence of blocked anionic groups in the mast-cell haloes 
which dissociate in the presence of very low salt concentrations (0.05 M NaC1). These anionic groups are 
very probably screened by exogenous histamine. 

The facts described above are evidence of the active response of the mast-cell apparatus of the gas- 
tric mucous membrane to administration of exogenous histamine. 
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