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A study of the morphologica l  and functional s ta te  of the thyroid  gland during the development  
of exper imenta l  burns  r e v e a l e d  fluctuating changes in the peroxidase  content in the epithelial  
ce l l s  of the fol l ic les  and high and s table  act ivi ty  of this  enzyme in the m a s t  cel ls .  The p a r a l -  
lel obse rved  between the local izat ion and functional act ivi ty  of the m a s t  cei ls  and the p r e s -  
ence of pe rox idase  in the fol l ic les  sugges ts  that the m a s t  ce i l s  play a ro le  in the t r a n s m i s s i o n  
of pe rox idase  to the fol l icular  ce l l s  of the thyroid  gland. 

The m a s t  ce l l s  a r e  known to synthes ize  hepar in ,  h is tamine ,  serotonin,  and var ious  enzymes  which a re  
of biological  impor tance  and, at the s a m e  t ime,  differ  in thei r  physiological  act ions [4-6]. Enzymes  s e c r e t -  
ed by the m a s t  ce l l s  not only function in t race l lu la r ly ,  but also par t i c ipa te  in the m e t a b o l i s m  of the su r round-  
ing t i s sue  [12]. This  is conf i rmed  by b iochemical  and h i s tochemica l  invest igat ions which have shown that 
the thyroid  m a s t  cel ls ,  which s e c r e t e  chymot ryps in - l ike  subs tances  and, in pa r t i cu la r ,  alkaline p ro tease  
into the in ter fo l l icular  spaces ,  a r e  respons ib le  for  the hydro lys i s  of thyroglobulin [8]. 

Since pe rox idase  ca ta lyzes  the l iberat ion of iodine f rom inorganic iodides and thereby pa r t i c ipa tes  in 
thyroglobulin synthes is  [7, 10], in the p resen t  invest igat ion the ro le  of the t i ssue m a s t  cel ls  of the thyroid  
gland in the perox idase  act ivi ty  of the thyroid  pa renchyma  was studied. 

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

Expe r imen t s  we re  c a r r i e d  out on 46 male  albino r a t s  on which a s tandard  s t eam burn was inflicted on 
the epi la ted  su r face  of the back. The an imals  we re  sac r i f i ced  1, 3, 6, 12, 24, 48, and 72 h a f t e r  t he rma l  
t r auma .  Pe rox idase  was detected in f r e sh ly  f rozen sect ions  of the thyroid  gland stained by the method of 
Rober t i s  and G r a s s o  [10]. The morphologica l  and functional s tate  of the m a s t  ce l l s  was de te rmined  by 
staining f r e sh ly  f rozen and paraf f in  sec t ions  in 0.57o toluidine blue solution in Michael is  buffer  (pH 5.0). 
To invest igate  the p r e s e n c e  o f  pe rox idase  in m a s t  ce i l s  of other organs,  total p repa ra t ions  of the omentum 
and m e s e n t e r y  and f rozen  sec t ions  of the base  of the tongue were  s ta ined by the s ame  methods,  for  these  
o rgans  in r a t s  a r e  r ich  in m a s t  cel ls  [2]. 

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

Mast  ce l l s  were  d i scove red  in the thyroid  gland of intact r a t s  in the in ter fo l l icular  spaces  and be-  
neath the capsule ,  in a g r e e m e n t  with data in the l i t e r a tu re  [12] on the local izat ion of the m a s t  ce i l s  in the 
r a t  thyroid  gland. The ce i l s  were  main ly  compact ,  and only individual f o r m s  in the pe r iphe ra l  pa r t  of the 
gland were  granula ted  and degranulated.  All the m a s t  ce l l s  gave m e t a c h r o m a s i a  and a s t rong  reac t ion  for 
pe rox idase  ( Fig. la ,  b). Weak act ivi ty  of the enzyme  was detected throughout the cy top lasm in the epithelial  
ce l l s  of the fol l ic les ,  

In m a s t  ce l l s  in total p repa ra t ions  of the omentum and m e s e n t e r y  and sect ions through the base  of the 
tongue, a s t rong reac t ion  for  pe rox idase  l ikewise was found (Fig. lc ,  d). 
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Fig. 1o Mast  cel ls  in thyroid  gland and in total  p r epa ra t ions  of 
the omentum of intact  ra t s :  a) s t rong m e t a c h r o m a s i a  and 
granulat ion of m a s t  ce l l s  in in ter fo l l icular  spaces  of the thyroid 
gland; b) pe rox idase  act ivi ty in m a s t  cel ls  of the thyroid  gland; 
c) in a lymph gland; d) along the course  of the omental  ve s se l s .  
a) Stained with toluidine blue, 720 x; b, c, d) s tained by the 
method of Rober t i s  and Grasso ,  320 x. 

Fig. 2. Local iza t ion of m a s t  ce l l s  and pe rox idase  reac t ion  in 
the thyroid  gland of r a t s  at different  t imes  a f t e r  burning: a) 
inc rease  in pe rox idase  act ivi ty in epithelial  ce l l s  of fol l ic les  
and inc rease  in s ize  of m a s t  ce l l s  1 h a f te r  burning; b) de -  
granulat ion of m a s t  ce l l s  in in terfol l icular  spaces  6 h a f te r  
burning; c) d e c r e a s e  in number  of m a s t  ce l l s  and weak p e r -  
oxidase act ivi ty of fol l ic les  in cent ra l  zone of gland 24 h a f te r  
burning; d) degranulat ion of m a s t  cel ls  and i nc rea se  in p e r -  
oxidase act ivi ty  in the thyroid  gland 72 h a f te r  burning. Stained 
by the method of Rober t i s  and Grasso ;  a, c, d) 320 • b) 720 • 

At different  t imes  of investigation a f te r  burning, a s e r i e s  of morphologica l  and h i s tochemica l  changes 
was obse rved  in the pithelial  ce l ls  of the thyroid  gland of the exper imenta l  animals ,  including changes in 
pe rox idase  activity.  Meanwhile changes in the local izat ion and functional s ta te  of the m a s t  ce l l s  also were  
observed,  but the reac t ion  for  pe rox idase  in these  cel ls  r e m a i n e d  s t rong nea r ly  everywhere .  Fo r  instance,  
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Fig. 3. I n c r e a s e d  perox idase  act ivi ty in fol l icular  ce i l s  and in-  
c r e a s e d  functional ac t iv i ty  of m a s t  cei ls  in the thyroid  gland of 
r a t s  a f t e r  burning and t rans fus ion  with homologous se rum:  a) 
24 h, b) 72 h a f t e r  burning. Stained by the method of Rober t i s  
and Grasso ;  320 • 

1 h a f t e r  burning, the number  of m a s t  ce l l s  in the in terfol l icular  spaces  and the i r  functional activity,  e x p r e s s -  
ed as granulat ion and par t ia l  degranulat ion of the cytoplasm,  with w e l l - m a r k e d  m e t a e h r o m a s i a ,  were  in-  
c r ea sed .  In the epithelial  ce l l s  of the fol l ic les  and in the m a s t  cei ls  at this per iod of the investigation,  p e r -  
oxidase act ivi ty  was intensif ied (Fig. 2a). Pe rox idase  was concent ra ted  3 h a f te r  burning in the apical  pa r t  
of the epi thel ial  ce l ls  of the fol l ic les ,  and  af ter  6-12 h a gradual  dec r ea se  in the act ivi ty  of the enzyme in 
the thyroid  pa renchyma  was observed .  Functional  act ivi ty  of the m a s t  ce i l s  at all these  t imes  of inves t i -  
gation r ema ined  high. In the in ter fo l l icular  spaces  and, in par t i cu la r ,  at the pe r iphery  of the gland the m a s t  
ce l l s  were  en la rged  (Fig. 2b) and were  in the initial s tage of degranulation.  Throughout the thyroid p a r e n -  
chyma,  24 h a f te r  burning, a d e c r e a s e  in pe rox idase  act ivi ty  was observed,  main ly  in the cent ra l  zone of the 
gland. Mast  cei ls  in a s tage of high functional act ivi ty  were  concent ra ted  at the pe r iphe ry  of the gland, 
while in the cen t ra l  zone they were  reduced  in number  and were  located main ly  in the connec t ive - t i s sue  
s t r o m a  along the cour se  of the v e s s e l s  (Fig. 2c). The intensi ty  of the reac t ion  for  pe rox idase  was inc reased  
48 h a f t e r  burning in the pe r iphe ra l  pa r t  of the thyroid gland, with an i nc rea se  in the number  and degree  of 
degranulat ion of the m a s t  ce i l s  in this zone of the gland. Pe rox idase  act ivi ty  72 h a f t e r  burning was slightly 
i nc reased  in the epithel ial  ce l l s  of all the fol l ic les ,  with an inc rease  in the number  of degranulated m a s t  
cel ls  both under the capsule  and in the in terfol l icular  t i s sue  (Fig. 2d). 

The r e su l t s  thus indicate a definite re la t ionship  between functional act iv i ty  of the m a s t  cel ls  of the 
thyroid gland and the intensi ty  of the reac t ion  for pe rox idase  in the epithelial  cel ls  of the thyroid pa renchy-  
me,  for  at near ly  all per iods  of the invest igat ion inc reased  ac t iv i ty  of the enzyme coincided with inc reased  
functional act ivi ty of the m a s t  cei ls .  

The s ame  re la t ionship  has  also been found during t rans fus ion  of burned an imals  with homologous 
se rum,  which s t imula tes  thyroid  function [1] and also causes  an increa.se in the number  of m a s t  ce l l s  and 
in the degree  of thei r  degranulat ion [3]. 

F o r  example,  24, 48, and 72 h a f te r  burning in an imals  rece iv ing  intravenous injections of s e rum in a 
dose of 0.5 ml /100  g body weight, pe rox idase  act ivi ty in the epithelial  ce l l s  of the thyroid  fol l ic les  was high-  
e r  than in burned an imals  not r ece iv ing  inject ions of s e rum.  Activi ty of the enzyme  was inc reased  both at 
the pe r iphe ry  and in the cen t ra l  zone of the gland. At the s a m e  t ime,  the number  and degree  of degranu-  
lation of  the m a s t  ce l l s  in the in te r fo l l icu la r  t i s sue  were  inc reased  throughout the thyroid  pa renehyma  
(Fig. 3a, b). 

These results show that peroxidase activity in the tissue mast cells is high. However, the presence 
of this enzyme in the thyroid mast cells is evidently particularly important, for peroxidase participates in 
the specific process of thyroglobulin synthesis, and its activity and localization in the epithelial cells of the 
follicles are among the factors determining the oxidation-reduction potential of the thyroid parenchyma. 
This is also confirmed by results [ii] indicating a connection between the morphology and number of the 
thyroid mast cells and the activity of the thyroid gland, and it reflects their important physiological role. 

In experimental burns a definite parallel is thus observed between the localization, morphology, and 
functional state of the mast cells of the thyroid gland, with their high content of peroxidase, and the activity 
of this enzyme in the epithelial cells of the follicles. This suggests that the mast cells play a role in the 
transmission of peroxidase to the follicular cells of the thyroid gland. 
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