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The effect  of hormones  on the cour se  of expe r imen ta l  wound healing has long a t t r ac ted  the attention of 
r e s e a r c h  w o r k e r s  in the USSR and e l sewhere  [ 1 ,7] .  However,  the i r  attention has been concent ra ted  on in t e r -  
t i s sue  and in t e rce l lu l a r  co r re la t ions .  The r e su l t s  of the study of r e p a i r  p r o c e s s e s  in loose connect ive t i ssue  
at the ce l lu la r  and in t r ace l lu la r  levels  under  the influence of hormonal  induction find l i t t le  space  in the l i t e r a -  
ture .  A ful ler  understanding of this p r o c e s s  would help with the development  of the mos t  ra t ional  methods of 
s t imulat ing wound healing. Since co r t i cos t e ro ids  occupy an impor tan t  p lace  in the a r sena l  of modern  hormone  
therapy,  the a im of this invest igat ion was to study, by l ight-opt ical  autoradiography,  the pa r t i cu l a r  fea tu res  of 
nucleic acid synthes is  by granula t ion t issue f ib roblas t s  of exper imenta l  wounds under  the influence of predni -  
selene.  

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

Exper imen t s  were  c a r r i e d  out on 120 noninbred mice  weighing 20-25 g. Standard incised wounds of skin 
and musc les ,  1 c m  long, were  inflicted on the thigh of all  the animals .  The wounds healed under  a scab. Af ter  
the opera t ion the mice  were  divided into control  and expe r imen ta l  groups.  The exper imenta l  an imals  r ece ived  
predniso lone  pe r  os daily a f te r  the opera t ion  in a dose of 4 m g / k g  body weight. P ieces  of wound t i ssue  were  
fixed in 10~0 neut ra l  fo rma l in  solution. Autoradiographic  analys is  of DNA synthes is  was c a r r i e d  out with the 
aid of 3H-thymidine, which was injected in t raper i tonea l ly  2 h before  fixation in a dose of 1 ~Ci/g body weight. 
The intensi ty  of RNA synthes is  was studied with the aid of 5-~H-uridine,  which was injected in t raper i tonea l ly  
in a dose of 20 ~Ci/g body weight 6 h be fo re  fixation. Autoradiographs  were  obtained on paraff in  sect ions  3 -4~  
thick by the usual  method with type M photographic emulsion.  The exposure  was 4 weeks at  4~ After  de-  
v e l o p m e n t  and staining of the autoradiographs  with hematoxyi in  and eosin the index of labeled nuclei (ILN) of 
f ib rob las t s  and the number  of ur idine tags above the nuclei and cy top la sm of 200 f ibroblas ts  in the region of 
the wound defect  were  de termined.  The densi ty  of d is t r ibut ion of these  cel ls  was judged f rom their  n u mb er  in 
20 fields of vision under  a magnif icat ion of the m i c r o s c o p e  of 280 t imes :  The n u m e r i c a l  data was subjected to 
s ta t i s t i ca l  analys is  by Wilcoxon's  method. The intensi ty  of f ibr i l logenes is  was a s s e s s e d  in his tological  s ee -  
tions s ta ined with p ic rofuchs ine  and by Masson ' s  method. 

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

Healing of the wounds in the cont ro l  mice  took p lace  on the 10th- l l t h  day a f t e r  the operat ion,  c o m p a r e d  
with on the 7th o r  8th day in an imals  r ece iv ing  prednisolone.  There  was  no change in the c h a r a c t e r  of the 
phases  of wound healing. Under the influence of predniso lone  the durat ion of the phase  of inf lammat ion  and 
c leansing of the wound sur face  was shortened,  and format ion  and matura t ion  of the granulat ion t i s sue  took 
p lace  f a s t e r  than in the control .  Fo r  instance,  on the 3rd day a f t e r  the o p e r a t i o n  the wounds in the exper imen ta l  
an imals  were  fil led with wel l -deve loped  granulat ions ,  the ve r t i ca l ly  a r r anged  cap i l l a r i e s  of which were  s u r -  
rounded not only by undifferent ia ted cel ls ,  but also by la rge ,  juicy f ib roblas t s  with oval nuclei,  containing two 
or  th ree  nucleoli ,  and long p r o c e s s e s  of basophi l ic  cytoplasm.  The upper  l aye r s  of granula t ions  contained 
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Fig. 1. P ro l i fe ra t ion  of f ib roblas t s  in wounds 
of exper imenta l  and control  mice.  Ordinate,  
on left: ILN of f ibroblas ts ,  %; on right: num-  
b e r  of f ibroblas ts  in 20 fields of vision; ab-  
sc i s sa ,  t ime a f te r  operat ion,  days. a) ILN of 
f ibroblas ts  in control  wounds, b} in wounds of 
exper imenta l  animals ;  c) number  of f ib ro-  
b la s t s  in 20 fields of vision in wounds of con- 
t ro l  animals ,  d) in wounds of exper imenta l  
animals .  

ve ry  few neutrophils  and maerophages .  Phagocytosed neutrophi ls  could be seen  in the cy top lasm of the m a c r o -  
phages.  Sol i tary m a s t  cel ls  were  p r e s en t  in the deep l aye r s .  On the following days intensive epithelizat ion of 
the wound sur face  took place  with the format ion  of granulat ion t issue.  By the 7th-8th days,  at the s i te  of the 
f o r m e r  wound defect,  young connective t i ssue  w a s  p r e s e n t  in the f o r m  of a na r row s t r ip  and consis ted  of thick, 
shor t  collagen f ibers  and f ib rob las t - f ib rocy tes ,  which were  smal l ,  elongated cel ls  with a long nucleus and a 
na r row b o r d e r  of dense cytoplasm.  

Signs of edema and h e m o r r h a g e s  and leukocytic inf i l t rat ion st i l l  r ema ined  in the wounds of the control  
mice  by the 3rd day. Is lands of granulat ions  were  covered  with a fa i r ly  thick b a r r i e r  of leuk0cytes and n ec ro -  
tic t issue,  and consis ted  of cap i l l a r i e s  surrounded as a rule  by numerous  undifferent iated cel ls  of the poly-  
b l a s t  type. Large  f ib roblas t s  with oval nuclei and long p r o c e s s e s  of cy top lasm were  dis t r ibuted mainly  at the 
edges of the wound in the in t e rmuscu la r  spaces  in the f loor  of the wound. On the following days,  development  
of granulat ion t i ssue  and epi thel izat ion of the wound sur face  were  observed.  However ,  the intensi ty of these 
p r o c e s s e s  was less  than in the wounds of the exper imenta l  mice.  Complete ly  epi thel ized wounds in the control  
mice  di f fered f rom those in mice  rece iv ing  prednisolone in the fact  that connective t i ssue  at the s i te  of the 
previous  wound defect  was r ep re sen t ed  in the control  mice  by a much th icker  l aye r  and it contained numerous  
cap i l l a r i e s  and f ibroblas ts  with fea tu res  of h igher  functional activity.  The col lagen f ibe r s  in it  we re  m o r e  
loosely  a r r anged  than those in the exper imenta l  mice .  The newly fo rmed  epi thel ium in the contro l  an imals  
cons is ted  of 6 to 8 rows.  In the wounds of the exper imen ta l  mice  it was  fo rmed  by 3 or  4 rows of r egu la r ly  
or iented and compact ly  a r r anged  cel ls .  Granulat ion of the wounds in the exper imenta l  mice ,  incidentally,  took 
p lace  against  the background of a dens e r  a r r a n g e m e n t  of the f ib rob las t s  than in the control  (Fig. 1). 

The r e su l t s  of counting thymidine- labeled  f ibroblas t  nuclei showed that  DNA synthes is  in these cel ls  was 
at  a lower  level  in the wounds in the exper imenta l  an imals  than in the control  (Fig. 1). When an a t tempt  is  
made to explain this d i spar i ty  between the low level  of DNA synthes is  by f ib roblas t s  and the cons iderable  
densi ty  of dis t r ibut ion of these  cel ls  in the wounds of the exper imenta l  mice ,  it mus t  evidently be reca l l ed  
that  not only do cel ls  ma tu re  m o r e  rapidly  under  the influence of prednisolone,  but also that they may  mig ra t e  
m o r e  intensivelY in to  the focus of in jury f r o m  surrounding a r ea s  of connect ive t i ssue.  

The level  of incorpora t ion  of 5-3H-uridine by f ibroblas ts  in wounds of the exper imenta l  mice  was s ig -  
nif icantly higher  than in the control  mice.  It  r eached  a m a x i m u m  on the 3rd day a f t e r  the operat ion.  In the 
control  a s table  level  of incorpora t ion  of this isotope began with the 4th day a f t e r  the operat ion.  It r emained  
s table  until epi thel izat ion of the wound sur face  was complete .  A sharp  decline in the intensi ty  of i nco rpora -  
tion of labeled uridine took place  in the wounds of the exper imenta l  mice  with effect  f r o m  the 8th day a f t e r  the 
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Fig. 2. Intensi ty of incorpora t ion  of 5-3H - 
uridine by f ibrobIas ts .  Ordinate,  numbe r  of 
tags pe r  100 f ibroblas t s ;  absc i s sa ,  t ime  a f te r  
operat ion,  days.  I) Control;  II) exper iment .  
a) Above nuclei; b) above cytoplasm;  e) 
above f ibroblas ts  as a whole. 

operat ion,  compa red  with the 15th day in the control ,  i .e. ,  when healing of the wounds was ending and f ib ro-  
b la s t s  were  turning into an inact ive state.  F r o m  this t ime a tendency was noted for  the number  of f ib roblas t s  
in the young connect ive t i s sue  to dec rea se .  Separa te  counting of tags above the nuclei and cy top lasm of the 
f ib rob las t s  showed that m o s t  of them were  located above the cy top lasm of the cel ls  in the exper imen ta l  mice,  
and in conjunction with the higher  o v e r - a l l  level  of labeling of these cel ls  this indicated an i n c r e a s e  in the 
veloci ty  of nuc leocytoplasmic  t r a n s p o r t  of newly fo rmed  RNA to s i tes  of pro te in  synthesis  (Fig. 2). 

The r e su l t s  of this invest igat ion thus demons t r a t e  shortening of the cou r se  of wound healing under  the 
influence of prednisolone:  I n f l ammato ry  changes subsided more  rapidly,  and the r ~ e o f  fo rma t ionand  matura t ion  
of granulat ion t i s sue  and regenera t ing  epi thel ium was increased .  Under "the influence of prednisolone ,  g r anu la -  
tion of the wounds was accompanied  by inc reased  densi ty  of dis t r ibut ion of the f ib rob las t s  in the region of the 
wound defect  and by an i nc r ea s e  in the r a t e  of synthes is  and migra t ion  of the newly fo rmed  RNA f r o m  the cel l  
nucleus to the cytoplasm.  
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