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A study of total prepara t ions  of the omentum, the mesen te ry  of the small  intestine, and the subcutane- 
ous connective t issue,  stained supervital ly with neutral  red, toluidine blue, azure  A, and acridine orange, 
showed that in acute anoxia with a reduced ba romet r i c  p r e s s u r e  the sys tem of mass  cells  is activated in 
ra ts .  The number  of cel ls  falls but the percentage  of degranulated cells  r i ses  sharply.  

A study of the proper t ies  of the connect ive- t issue mast  cells revea ls  the wide range of the i r  functions. 
They are  connected with the metabol ism of heparin, histamine, serotonin, and other biologically active sub- 
s tances [7, 8, 10]. At the beginning of this century, on the basis  of the pa ravascu la r  location of the mast  
cells  in the t issues ,  Samsonov and Unna [4, 11] postulated that the cells  which Ehrl ich descr ibed as mast  
cells  play the role of oxygen s torage cells in the t i ssues .  

It has been shown that adminis t ra t ion of oxygen and carbon dioxide reduces  the number  and st imulates 
degranulation of the mas t  cells [3]. The effect of anoxia with a simultaneous reduction of ba romet r i c  p r e s -  
sure  on the mas t  cell  sys tem has not been studied, although the suggestion has been made [1, 6] that mast  
cells  probably part ic ipate  in the response  of the body to anoxia. 

Accordingly,  in the present  investigation the state of the mast  cell sys tem was studied during exposure 
to acute anoxia with reduced ba romet r i c  p r e s su re .  

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

Exper iments  were  ca r r i ed  out on 35 noninbred rats  weighing 150-200 g. Acute anoxia with reduced 
ba romet r i c  p r e s s u r e  was produced by placing the experimental  animals  under the glass bell ja r  of a 
Komovski i ' s  apparatus,  and by pumping a i r  f rom beneath the jar  until the animals developed periodic r esp i -  
rat ion (when the ba romet r i c  p r e s s u r e  was 350-310 mm Hg). Exposure lasted for  3 rain. The ra t  was then 
quickly removed f rom beneath the bell ja r  and killed by decapitation. The number of mast  cells and quali- 
tative differences among them were studied in unfixed prepara t ions  of the omentum, the mesentery  of the 
smal l  intestine, and in fi lms prepared f rom the subcutaneous connective tissue by the method of supravital  
staining with neutral  red (pH 3.0), toluidine blue, and azure  A. The number of mast  cells located in adipose 
t i ssue  ("adipose"), along the blood vesse ls  ("vascular") ,  and those located at some distance f rom them ("tis- 
sue") were  counted separate ly .  The number  of mas t  cells  was counted in 40 fields of vision in the omentum 
and mesen te ry  and 20 in the subcutaneous connective t issue under a magnification of 400 • A detailed study 
of the heparinocytes was ca r r i ed  out under a 90 • immers ion  objective and with the ML-2 luminescence 
microscope ,  in ref lected blue-violet  rays  using FS-1-2,  SZS-14-4, BS-8-2, and ZhS-12 f i l ters .  The p re -  
para t ions  were  stained with acridine orange in a dilution of 1 : 10,000. A rough est imate of adrenal function 
was obtained by investigating the ascorb ic  acid content of the glands [9]. The numerical  data were analyzed 
by the method of indirect  differences [2]. 

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

A study of the distribution of mast  cells in the omentum of intact animals showed that they are  mainly 
located in adipose t issue, the "t issue" heparinocytes  were considerably fewer  in number, and the vascular  
mas t  cells were fewer still. The distribution of mast  cells in the mesentery  was s imilar .  In shape they 
were round or oval, and those along the blood vesse ls  were  slightly elongated. Granules in the mas t  cells  
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TABLE 1. Number of Mast  Cells and Percentage  of Degranulated Mast  Cells in Control and Exper imental  
Animals  

Group 

Control 
E xpe ri mental 

T 
P 

Number 
of animals  

26 
9 

Tissue f rom omentum 

M •  

257 • 8.3 
150 • 15.4 

6.1 
0 ~ 

percentage 
of degranu-  
luted cells 

3 . 5 - 5 . 5  
18 .0-42 .0  

Tissue f rom mesente ry  

M •  

274• 9.0 
159~ 18.3 

5.6 
0.01 

percentage 
of degranu-  
lated cel ls  

3 . 5 - 7 . 0  
22 .5-62 .0  

Percen tage  of 
degranulated mast  
cells in subcutane- 
ous connective 
tissue 

4.0-22.0 
8.0 • 46.0 

were  stained red with neutral  red, with uniform intensity, and the nuclei were not stained. Mast cells 
stained with acridine orange gave the charac te r i s t i c  luminescence,  distinguishing them f rom other  cells: 
under low power the cytoplasm gave o range - r ed  luminescence and the nucleus emera ld  green.  Under high 
power, c lear ly  outlined o range - r ed  granules  were detected in the cytoplasm. A few mas t  cells were seen 
with granules  outside the c e l l - t h e s e  were  "active" heparinocytes .  

Acute anoxia with a reduced ba romet r i c  p r e s su re  caused the following changes in the sys tem of mast  
cel ls .  

As Table 1 shows, the number  of degranulated mast  cells  was sharply increased,  especial ly  in the 
mesen te ry .  Numerous such cells were  found near  the  blood vesse ls .  By contras t  with the controls ,  p repa-  
ra t ions  f rom the experimental  ra ts  s ta ined with toluidine blue showed no " / -metachromasia .  The mast  cells  
themselves  were  slightly enlarged (especially the "t issue" and "vascular")  and they appeared looser  in 
s t ruc ture .  Their  granules  were  a little smal le r  and they stained less intensely with neutral  red. Despite 
the inc rease  in the number  of degranulated mas t  cells  both in the omentum and in the mesentery ,  the total 
number  of mas t  cel ls  was reduced.  

Luminescence  mic roscopy  of prepara t ions  stained with acridine orange revealed more  intense lumi-  
nescence of the nucleus and granules  of mas t  cells  f rom animals  with signs of acute anoxia. Besides inves-  
t igation of the mast  cells, the ascorb ie  acid concentrat ion in the adrenals  was determined, having regard  to 
repor t s  in the l i te ra ture  of a possible connection between adrenal  function and mast  cell  activity [5]. These 
investigations showed that such a relationship cer ta inly exists: an increase  in degranulation of the mast  
cells  was accompanied by a dec rease  in theascorb ie  acid concentrat ion in the adrenals  of the experimental  
animals  (control 366 ~- 9.0 m ~ ,  exper iment  281• 21.0 mg~ P<0.01). 

It can be concluded f rom these resu l t s  that the sys tem of mast  cells  par t ic ipates  in the response  of 
the body to a dec rease  in the oxygen concentrat ion in the inspired a i r  with a reduced a tmospher ic  p re s su re .  
This par t ic ipat ion takes the form of activation of degranulat ion and metabolic changes, confirmed by an in- 
c r e a s e  in the intensity of secondary  luminescence of the mas t  cel ls .  
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