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Mast cells are  the f i r s t  s t ruc tures  to take par t  in the protect ive response in the affected 
a rea  after thermal  burns .  The highly sulfated mucopolysacchar ides  l iberated by these cells 
on degranulation ass i s t  in the regulation of trophic homeostas is  and in the formation of 
leukocytic infiltration. 

The functional activity of the mas t  cells is one of the factors  determining the course  of protect ive 
and regenerat ive p rocesses  at the site of injury [1, 12, 13]. According to some repor t s ,  in aseptic in- 
f lammation the p r im a ry  protect ive b a r r i e r  is formed by lymphocytes and leukocytes,  while connective-  
t issue elements,  especial ly mast  cel ls ,  become activated only on the 3rd-4th day after the beginning of the 
process  [3, 7]. 

The object of this investigation was to study the role of mast  cells  and other  protect ive elements  in 
the dynamics of development of the inf lammatory p rocess  at  the site of injury in experimental  burns .  

EXPERIMENTAL METHOD 

A standard s team burn was inflicted on an epilated a rea  of the dorsal  region of 36 experimental  a l -  
bino ra ts .  The animals were sacr i f iced 1, 3, 6, 12, 24, 48, and 72 h af ter  the burn. A group of t issues 
f rom the side of injury was taken for histological  and his tochemical  investigation: the skin, subcutaneous 
cellular  t issue,  and the adjacent muscles .  The mast  cells also were investigated in films taken f rom the 
subcutaneous cel lular  t issue at the site of the burn and in an a rea  of healthy t issue.  The mater ia l  was 
fixed in 10% neutral  formal in  by Carnoy ' s  method and in cold acetone.  The secre t ions  and films were 
stained with azure  I I -eosin ,  with 0.5% aqueous solution of toluidine blue in Michaelis buffer,  pH 5.0, and 
with toluidine blue and Schiff 's reagent  by the method of Nepomnyashchikh and Kalacheva [5]. Alkaline 
phosphatase was determined by Gomori ' s  method [10]. Mast cells were counted in the films in 10 fields 
of vision (320 x). The ratio between the number of degranulated mast  cells and the total number  of mas t  
cells was expressed  by the coefficient of degranulation. 

EXPERIMENTAL RESULTS 

In intact rats, in the dorsal region where burns were inflicted on the experimental animals, mast 
cells were found around the small blood vessels. The cells were oval and compact, with a slight degree 
of metachromasia (Fig. la, b). 

Total destruction of the epidermis and partial destruction of the superficial part of the dermis were 

observed in the affected area 1 h after burning. Individual mast cells with marked degranulation, giving 

rise to bright red metachromasia, were arranged around the deformed skin appendages. At the base of 
the dermis  and in the subcutaneous cel lular  t issue,  around the dilated blood vesse ls  and capi l lar ies ,  the 
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Fig. 1. Changes in mast  cells during development of inf lammatory 
changes in dermis  and subcutaneous cellular  t issue (a, b) in intact 
ra t s ,  and c) 1 h; d, e) 3 h; f, g) 6 h; h) 12 h; and i) 24 h af ter  burning. 
Toluidine blue; magnification: a, c, d) 72 • f, i) 320 x. Fi lms,  
magnification: b, g) 72 x;  e, h) 320 x. 

Fig. 2. Formation of neutrophilic infiltration in focus of injury: a) 
6 h; b) 12 h; c) 24 h after  burning. Toluidine blue, magnification: 
a ,b )  320 x; c) 160 • 

mas t  cells were considerably enlarged and showed marked granulation of the cytoplasm and metachro-  
masia .  Some cells were degranulated (Fig. lc) .  

At the base of the dermis  and in the loose subcutaneous connective t issue all the mast  cells were 
enlarged 3 h after injury, and some were degranulated (Fig. ld). PAS-positive granules were found a m o n g  
the granules of the mas t  cells,  most ly  in the per ipheral  par t  of the zone of dissemination (Fig. le).  The 
enlarged mast  cells in the muscle t issue were granulated and showed bright  metachromas ia .  Individual 
lymph0cytes and fibroblasts with metachromat ic  cytoplasm were found around the small  blood vesse ls .  
These cells and the endothelium of the capil laries gave a weak react ion for alkaline phosphatase (Fig. 3a). 

In the deep layers  of the dermis  6 h after burning the number of mast  cells was increased;  they 
were very  large in size and, as a rule degranulated. Small groups of blood cel ls ,  including sol i tary  
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Fig. 3. Activity of react ion for  alkaline phospha~se  
in cells at site of thern~al injury: a) 3 h; b) 24 h; c, 
d) 72 h after  burning. Gomori ,  magnification: a, d) 
320 x; b , c )  72 x. 

neutrophils,  were observed around: the dilated 
blood vesse ls  in this a rea  (Fig. 1ft. Degranu- 
lated mast  cells with intensive metachromas ia  
somet imes  formed c lus ters  around the vessels  
in the subcutaneous cellular  t issue (Fig. lg). 
Vacuolation was c iear ly  distinguishable in the 
cytoplasm of these cells.  A few granules and 
the vacuolated cytoplasm gave a positive PAS 
react ion.  In the superficial  groups of muscles ,  
c lus ters  of blood cells and individual f ibroblasts ,  
with weakly PAS-posit ive cytoplasm, appeared 
around the small  blood vessels  (Fig. 2a). Alka- 
line phosphatase was present  in the cytoplasm 
of some neutrophils and lymphocytes,  and also 
in the capi l lary  endothelium in the in termuscular  
spaces .  

At the base of the dermis  and in the sub- 
cutaneous cel lular  t issue,  the mast  cells were 
completely degranulated 12-24 h af ter  burning. 
Their  metaehromat ic  granules infiltrated the 
subcutaneous cellular  t issue (Fig. li). Some 
granules gave a positive PAS reaction.  In the 
muscles  12 h after  burning the neutrophilie in- 
f i l trat ion was increased in size and localized in 
the ground substance of the deep, uninjured layers  
of muscles  (Fig. 2b). The neutrophil b a r r i e r  ex- 
tended into the subcutaneous cellular  t issue 24 h 
af ter  burning (Fig. 2c). Mast cells were ra re ly  
seen among the muscle f ibers .  Beyond the ac-  
cumulation of neutrophils in the muscles ,  f ibro-  
blasts  and PAS-posit ive fibrils were visible.  An 
active react ion for  alkaline phosphatase was 
seen in the neutrophils and other blood ceils 
(Fig. 3b). 

Some of the mast  cells were dist integrated 48-72 h after  thermal  injury. Vacuolated a reas  of cyto-  
p lasm were observed in the degranulated cells.  Granules of mast  cells infiltrating the subcutaneous cellu- 
lar  t issue were strongly metachromat ic ,  and gave a negative PAS reaction.  Many neutrophils also appeared 
destroyed and their  cytoplasm gave a weakly positive PAS reaction.  In the superficial  layers  of the mus-  
cles,  the mast  cells also were degranulated. Their  granules were PAS-negative,  w i thbr igh tme tachromas ia .  
Fibroblasts  and other connect ive- t issue cells located beyond the zone of neutrophilic infiltration showed 
absence of metachromas ia .  The cytoplasm of these cells was weakly PAS-posit ive.  At this period of ob- 
servat ion,  activity of the react ion for alkaline phosphatase was considerably increased in the neutrophils,  
the capi l lary endothelium, the blood cel ls ,  and connective t issue (Fig. 3e), and in the neutrophils the en- 
zyme also could be detected in the cell nuclei (Fig. 3d). 

In films taken f rom the subcutaneous cel lular  t issue in the region of the burn f rom 3 to 72 h af ter  its 
infliction, complete degranalat ten of the mast  ceils was observed both along the course  of the dilated ves -  
sels and at a distance f rom them. Nearly all the mast  cells 24-72 h af ter  burning were disseminated,  so 
that it was impossible to count them exactly. A stat is t ical ly significant increase  in the coefficient of de- 
granulation was observed,  however,  1 h af ter  burning and it continued until the end of the period of obse r -  
vation. A charac te r i s t i c  feature of the mast  cells in the films was the weak degree of metachromas ia  for  
the compact  forms and the intensive metachromat ic  staining of the granulated and degranulated cells.  
PAS-posit ive granules began to appear  1 h after  burning in the granulated and degranulated mast  cei ls ,  and 
in some specimens their  number reached 40%. 

Data in the l i terature show that mas t  cel ls ,  a morphological  index of the react ion to s t r e ss  [2, 8], 
react  like nerve receptors  to the sl ightest  sign of pathogenic factors  in the t issues [4]. The highly sulfated 
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mucopolysacchar ides  which they exc re te  can r e s t o r e  the normal  blood c i rcula t ion  [11] and a lso  faci l i ta te  a c -  
cess  of pro tec t ive  blood cells to a focus of injury [13], and s t imula te  the enzymic  [6] and phagocytic  [9] 
act ivi ty  of the neutrophils .  

These  concepts  a r e  in a g r e e m e n t  with the resu l t s  of  the p r e s e n t  invest igat ion indicating a sha rp  in- 
c r e a s e  in functional act ivi ty  of the m a s t  cel ls  during the f i r s t  hour a f t e r  burning.  By l iberat ing highly 
sulfated mucopolysacchar ides ,  the m a s t  cel ls  on the one hand play an essen t i a l  role in the regulat ion of 
t rophic homeos tas i s  during the f i r s t  hours a f t e r  the rma l  injury and, on the other hand, they p romote  the 
format ion  of neutrophil ic infi l t rat ion and s t imulate  the phagocytic act ivi ty  of the cel ls .  O t h e r  evidence in 
support  of these  views is given by  the fact  that the b a r r i e r  of neutrophit ic  infi l t rat ion,  with an ac t ive  r e a c -  
tion for  alkaline phosphatase  in the cell  nuclei,  is formed in a burn wound 24-72 h a f t e r  t r auma .  

The f i r s t  s t ruc tu re s  to take pa r t  in p ro tec t ive  p r o c e s s e s  at the si te of a burn a r e  thus the mas t  ce i l s ,  
which play an essent ia l  role  in the subsequent  format ion  of the response  react ions  to the burn.  
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