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M e m b r a n e  p r e p a r a t i o n s  of the subcu taneous  connec t ive  t i s s u e  of 150 mice  a f te r  i r r a d i a t i o n  
with a n e o d y m i u m  l a s e r  at d i f f e r en t  r a d i a t i o n  d e n s i t i e s  w e r e  s tud ied .  With  an i n c r e a s e  in  

the r a d i a t i o n  d e n s i t y  ( f rom 10 to 105 J / c m  2) the n u m b e r  of m a s t  ce l l s  in  the loose c o n n e c -  
t ive  t i s s u e  i n c r e a s e d .  L a s e r  i r r a d i a t i o n  of the sk in  led to i n t ens ive  d e g r a n u l a t i o n  of the 
c y t o p l a s m  of the m a s t  c e l l s ,  which can  be r ega rded  as  a m a n i f e s t a t i o n  of the ac t ive  func-  
t ion  of t hese  ce l l s  in  r e s p o n s e  to i r r a d i a t i o n .  

Changes  in  the m a s t  ce l l s  in  v a r i o u s  pa tho log ica l  p r o c e s s e s  have been  d e s c r i b e d  f r equen t ly  in the 
Soviet  and non-Sov ie t  l i t e r a t u r e  [1, 2, 8, 9]. 

With  the deve lopmen t  of q u a n t u m  e l e c t r o n i c s  and the  deve lopmen t  of l a s e r s ,  i nves t i ga t i ons  into the 
ac t ion  of l a s e r  r a d i a t i o n  on b io log ica l  ob jec t s  have  b e e n  d e s c r i b e d  [4, 9, 10, 11]. 

However ,  no account  could be found i n t h e  l i t e r a t u r e  of the r e s p o n s e  of m a s t  ce l l s  to l a s e r  i r r a d i a -  
t ion .  

The objec t  of the p r e s e n t  i n v e s t i g a t i o n  was  to s tudy  changes  in the m a s t  ce l l s  of subcu taneous  c o n n e c -  
t ive  t i s s u e  at  v a r i o u s  t i m e s  a f t e r  l a s e r  i r r a d i a t i o n .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on 150 a lb ino  mice  of both s e x e s .  One a r e a  of the sk in  su r f ace  in  the 
r eg ion  of the sp ine  was  i r r a d i a t e d .  A Soviet  l a s e r  with g lass  as i ts  w or k i ng  m a t e r i a l ,  ac t iva ted  by neody-  
m i u m  (2~ = 1.06, t = 10 -3) was  u sed .  The d e n s i t y  of i r r a d i a t i o n  was  10.2, 48, and 105 J / c m  2. The h a i r  
was  f i r s t  shaved ove r  an  a r e a  of 5 • 2.5 c m  for  a l a s e r  b e a m  d i a m e t e r  of 5 cm; an  a r e a  of 2 x 2 c m  for  a 
b e a m  d i a m e t e r  of 2 c m ,  and an  a r e a  of 1.5 x 1.5 em for  a b e a m  d i a m e t e r  of 1.4 cm;  the i r r a d i a t e d  a r e a s  of 
sk in  w e r e  m a r k e d  with ink.  The e x p e r i m e n t a l  a n i m a l s  w e r e  ki l led  2, 24, and 48 h and 5, 7, 10, 20, and 30 
days  a f t e r  i r r a d i a t i o n ,  t o g e t h e r  wi th  an in tac t  group of a n i m a l s ,  by  decap i t a t ion  which did not affect  the 
s ta te  of the m a s t  c e l l s .  

The m a s t  ce i l s  w e r e  s tudied  in m e m b r a n e  p r e p a r a t i o n s  obta ined  by  Yasvo in ' s  method f r o m  the s u b -  
cu taneous  connec t ive  t i s s u e  in the i r r a d i a t e d  a r e a  n e a r  the sp ine .  The  p r e p a r a t i o n s  w e r e  fixed in 10% n e u -  
t r a l  f o r m a l i n  so lu t ion  and s ta ined  with to lu id ine  b lue  at pH 3.25.  In each s e r i e s  of e x p e r i m e n t s  the n u m b e r  
of loose connec t ive  t i s s u e  ce l l s  was  counted .  The n u m b e r  of m a s t  ce l l s  was  counted in  the field of v i s ion  

u n d e r  the MBI-6  m i c r o s c o p e  with an  e n l a r g e m e n t  of 250 • S t a t i s t i ca l  a n a l y s i s  of the r e s u l t s  was  c a r r i e d  
out by I. A. O iv in ' s  method .  

EXPERIMENTAL RESULTS 

A unique feature of these experiments was the investigation of the subcutaneous connective tissue 
after comparatively low densities of laser irradiation not producing thermal traumato the animals' skin. 
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Fig.  1~ Mast  ce! ls  in loose subcutaneous connective t i s -  
sue a f te r  l a s e r  i r r a d i a t i o n  of mouse skin.  Toluidine 
blue,  500 • 
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Fig .  2. Changes in number  of mas t  ce l l s  in subcutaneous 
connective t i s s u e  of mice a f te r  l a s e r  i r r a d i a t i o n :  a) con-  
t r o l ;  b) 10.2 J/cm2; c) 48 J/cm2; d) 105 J / c m  2. A b s c i s s a ,  
t ime of invest igat ion;  ord ina te ,  number  of ce l l s  (in %). 

The r e su l t s  of m i c r o s c o p i c  examina t ion  of m e m b r a n e s  taken  f rom the mice  at  the s i te  of l a s e r  i r r a d i a t i o n  
of the skin with dens i t i e s  of 10.2, 48, and 1(J5 . J / c m  2 showed that  the mos t  t yp ica l ,  indeed s t e r eo typed ,  e x -  
p r e s s i o n  of the changes taking place  in the connective t i s sue  was  a diffuse macrophaga l  r eac t ion  which v a r -  
ied in in tens i ty .  In the p re sence  of a macrophaga l  r eac t ion  in the connective t i s s u e  the to ta l  number  of 
ce i l s  i n c r e a s e d ,  and the quanti ta t ive ra t io  between the two chief  funct ional ly d i f fe ren t  groups of ce l l s  ( f ibro-  
b l a s t s  and macrophages)  a l t e r e d .  With a l l  the doses  of i r r a d i a t i o n  desc r ibed  morpho log ica l  changes in the 
f ib rous  s t r u c t u r e s  of the ground substance could be obse rved .  Mast  c e i l s ,  as a spec i a l  functional group of 
ce l l s  with,  in the m o d e r n v i e w ,  metabol ic  connect ions with the ground subs tance ,  we re  studied s e p a r a t e l y .  

In mice i r r a d i a t e d  with an unfocused l a s e r  beam with dens i ty  10.2 J / c m  2 the following morpholog ica l  
changes we re  observed  in mas t  ce l l s  in the loose subcutaneous connective t i s sue  taken f rom beneath the 
a r e a  of i r r a d i a t e d  skin.  The to ta l  number  of mas t  ce l l s  2 h a f te r  i r r a d i a t i o n  was i n c r e a s e d  by  24% (P < 
0.05) compared  with t h e i r  number  in the control  an ima l s .  The mas t  ce l l s  under  the m i c r o s c o p e  appeared  
to have more  o r  less  c l e a r l y  defined b o r d e r s :  the nuclei  were  round in shape,  ind is t inc t ly  outl ined,  and 
blue in co lo r .  The cy top l a sm of the mas t  ce l l  was st ippled with m e t a c h r o m a t i c  g ranu le s .  Some ce l l s  had 
d i scha rged  t h e i r  g ranu les  into the sur rounding  connective t i s s u e .  The mas t  ce l l s  we re  a r r anged  along the 
course  of the blood v e s s e l s  and a lso  in the connective t i s sue  i t s e l f  (Fig.  1). 

The number  of mas t  ce i l s  ' in the  loose connect ive t i s sue  a f t e r  l a s e r  i r r a d i a t i o n  at this  dens i ty  in -  
c r e a s e d  g radua l ly ,  s t a r t i n g  f rom soon a f t e r  i r r ad ia t ion ;  on the 7th day  t h e i r  re la t ive  pe rcen tage  was  at  i ts  
h ighes t ,  187% h ighe r  (P < 0.001) than in the con t ro l .  Af te r  10-20 days  the number  of mas t  ce l l s  was s m a l l e r  
than at the p rev ious  per iod af te r  i r r a d i a t i o n  but was s t i l l  94% higher  than the cont ro l  (P < 0.001). 
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With an increase  in the density of i r radia t ion to 48 J / c m  2 the total number of mast cells in the loose 
subcutaneous connective t issue increased .  I np repa ra t i ons  obtained 2 h after i r radiat ion most  mast  cells 
had a degranulated cytoplasm; cells of this type were  four t imes mote  numerous than in the control (P < 
0~176 Outside the cells the number  of metaehromat ic  granules varied:  often the granules were clustered 
together  and formed distinctive conglomerat ions  in the connective t issue.  After  d ischarge  of the 
granules f rom the cy toplasm the cell  i tself  became less c lear ,  and empty spaces and light vacuoles 
could be distinguished in it instead of metachromat ic  granules .  The number of mast  cells with wel l -  
marked degranulation was reduced 5-10 days af ter  laser  i rradiat ion.  At these t imes after  i rradiat ion 
mature  mast  cells were  predominant .  Thei r  cytoplasm was filled with large metachromat ic  granules.  
The nuclei of the mast  cells were  c lear ly  outlined and in some cases  were  masked by granules.  A 
charac te r i s t i c  feature of the t issue mast  ceils at all t imes af ter  i r radiat ion was their  i r regu la r  c luster ing 
together .  The mas t  cells were  arranged in groups or  chains each cor~aining 20 to 30 cel ls .  However,  so l -  
i tary examples could also be seen.  On the 10th day af ter  i r radiat ion the total number of mast  cells reached 
the maximum for that dose of i r radiat ion,  almost 41/2 t imes g rea te r  than the control (440%, P < 0o001; 
Fig. 2)~ The re la t ive  proport ions  of the mast  cells again varied 20-30 days after  i r radiat ion.  The number 
of cells with degranulating cytoplasm increased again. Their  number was two to three t imes g rea te r  than 
in the control~ 

With an increase  i n the  density of i r radia t ion (105 J / c m  2) the number of mast cells increased; they 
were  arranged both along the blood vesse ls  and at a distance f rom them. Specific granules accumulated in 
the Cytoplasm of the mas t  cel ls ,  and the intensity of their  metachromat ic  staining increased.  The number 
of mast  cells 2 h af ter  i r radiat ion was 81% grea te r  (P < 0.05), and 7 days af ter  i r radia t ion four t imes 
g rea t e r  (325%, P < 0.02) than in the control .  Their  number 20-30 days af ter  i rradiat ion was increased by 
almost  three t imes above the control  level, or  by 276% (P < 0.01). At the same time (20-30 days) the num- 
ber  of cells with marked degranulation of their  cytoplasm was increased.  Thei r  number  was 11/2 t imes 
g rea te r  than the cor~rol.  

It is worth noting that a s imi la r  increase  in the number of mast  cells in the connective t issue was 
observed by Shikhodyrov [5-7] in chronic radiation s ickness .  
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