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Compara t ive ly  few h i s tochemica l  inves t iga t ions  have been made of the acid phospha ta ses  during r e -  
genera t ion  of organs  and, in p a r t i c u l a r ,  in the p r e s e n c e  of hormonal  changes,  and the r e s u l t s  obtained a re  
often con t rad ic to ry .  

In s tudies  of wound heal ing in rabb i t s  and t r i tons  [2, 3], high acid phosphatase  ac t iv i ty  was obse rved  
in the course  of r egene ra t ion  m a r k e d  by p redominance  of p r o l i f e r a t i ve  p r o c e s s e s .  

Other inves t iga to r s  [1, 5, 6], on the other  hand, found high acid phosphatase  ac t iv i ty  when des t ruc t ive  
p r o c e s s e s  we re  predominant .  

It has been r epo r t ed  that  the ac idphospha ta se  reac t ion  in the regenera t ing  l i ve r  is m o r e  m a r k e d  a f t e r  
admin i s t r a t i on  of cor t i sone  than in cont ro l s  [4]. 

In the p r e s e n t  inves t iga t ion  the ac t iv i ty  and loca l iza t ion  of acid phosphatase  were  s tudied during the 
heal ing of skin wounds in albino r a t s  a f te r  ad rena lec tomy or  in the p r e s e n c e  of adrena l  hyperfunct ion.  

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

Three  s e r i e s  of expe r imen t s  we re  conducted on 72 male  albino ra t s  weighing 160-200 g kept on a 
die t  of p ro t e in  and ca rbohydra te .  

In s e r i e s  I ad rena l ec tomy  was p e r f o r m e d  b i l a t e r a l l y ,  and 12 days  l a t e r  a wound m e a s u r i n g  0.5 • 1.5 
cm was infl icted.  S i m i l a r  wounds were  infl icted on the an imals  of s e r i e s  II, and cor t i sone  was in jec ted  
dai ly  in a dose of 2.5 rag, i n t r a m u s c u l a r l y  until  the end of the expe r imen ta l  pe r iod .  In s e r i e s  III wounds 
were  inf l ic ted on the an ima l s  and desoxyco r t i cos t e rone  aceta te  (DOCA) was then in jec ted  daily in a dose 
of 2.5 mg. Control  r a t s  had wounds inflected only. The an imals  we re  sac r i f i ced  in groups of six a f te r  5, 
10, and 15 days.  The m a t e r i a l  was taken f rom the an imals  immed ia t e ly  a f te r  decapi ta t ion  and f ixed at once 
in acetone,  cooled to 4 ~ for  2 days .  Sections were  cut on a f reez ing  m i c r o t om e .  Acid phosphatase  was de-  
tec ted  by G o m o r i ' s  method.  

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

In the intact  r a t s  act ive acid phospha tase  was found in the cel l  nuclei  of the s t r a tum basa l e  of the 
ep ide rmis ,  the ha i r  fo l l ic les ,  the ha i r  papi l lae ,  and the sweat  and sebaceous  glands.  

In the control  an imals  on the 5th day enzyme ac t iv i ty  was de tec ted  in the b o r d e r  zone of the wound 
in the cel l  nuclei  of the a c c e s s o r y  s t r u c t u r e s  of the skin, the nuclei  of the s t r a tum b a s a l e  of the ep ide rmis ,  
the nuclei  of the f ib rob las t s ,  in the f ibrous  s t ruc tu res ,  and in the ground substance.  The cel l  nuclei  of the 
subcutaneous c e l l u l a r  t i s sue  in the f loor  of the wound, which s ta ined da rk  brown, and a lso  the nuclei  of the 
subcutaneous musc le ,  which s ta ined diffusely and light brown in color ,  stood out e spec ia l ly  c l e a r l y .  In the 
wound contents  the nuclei  of the f i b r o b l a s t s  and macrophages ,  in whose cy top lasm ac id  phosphates  was found 
also,  were  s ta ined  l e s s  in tensely .  

On the 10th day(see  Fig .  1,I), the r eac t ion  of the t i s sue  e l ements  in the f loor  of the wound and of the 
subcutaneous wound was approx ima te ly  the same,  but the ce l l s  of the r egene ra t ing  zone were  l e s s  in tense ly  
s ta ined than on the 5th day of obse rva t ion  and a weak reac t ion  was found in the cy toplasm and the f ibrous  
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Fig. 1. Area  of regenerat ing skin of a control 
(I) and adrenalectomized (II) ra t  and of a rat  
receiving cort isone (III) 10 days after  wound- 
ing. Acid phosphates.  Objective 20, ocular  10. 

s t ructures .  Phosphatase activity in the epidermis was 
detected in the nuclei of the s t ratum basale spreading 
over the wound. 

As the epithelium spread over  the wound the in- 
tensity of staining of the nuclei diminished. 

On the 15th day the react ion for  acid phosphatase 
was weaker  both at the edges of the wound and in the 
regenerat ing t issue.  In the lat ter  the cell nuclei were 
almost indistinguishable f rom the cytoplasm. In the 
epidermis covering the wound defect the acid phospha- 
tase activity was lower than in the a reas  adjoining 
the wound. 

In the experiments of ser ies  I on the adrenalec-  
tomized animals fewer cells with phosphatase activity 
were found 5 days after  wounding and the nuclei of the 
endothelium and of the f ibroblasts  in the regenerat ing 
t issue reacted less intensively than in the control.  On 
the 10th day the acid phosphatase activity both in the 
regenerat ing t issue and in the epidermis  covering it 
had fallen lower still (see Fig. 1, l-I). The macrophages  
with phosphatase activity were fa r  fewer in number 
than in the control  animals.  The subcutaneous muscle  
gave a weak res ction for  phosphatase.  

On the 15th day the cells in the regenerat ing 
t issue had acquired a diffuse, grayish-brown color  and 
the nucleolus was just distinguishable. In the region 
of the edge and f loor  of the wound, the intensity of the 
react ion was appreciably weaker  in the accesso ry  s t ruc-  
tures  of the skin and the f ibroblasts .  

In the experiments of ser ies  II in which cort isone 
was administered, on the 5th day after  wounding a much 
more  intensive staining reaction, amounting to ab lack  
color, than in the controls was observed in the nuclei 
of the endothelium, the fibroblasts,  the accesso ry  s t ruc-  
tures of the skin, and the s t ratum basale  of the epider-  
mis  at the edge of the wound and in the regenerat ing 
tissue, and also in the nuclei of the subcutaneous mus -  
cle. The far ther  f rom the wound, the weaker  the r e a c -  
tion became.  The exception was the central  zone of the 
wound, where no cells with acid phosphatase activity 
were seen. 

On the 10th and 15th days the intensity of s tain-  
ing of the cells listed above remained as before; in 
addition, fair ly high acid phosphatase activity was ex- 
hibited in the regenerat ing t issue by the fibrous s t ruc -  
tures  and the ground substance (see Fig. 1, III). 

In the experiments  of ser ies  III, against  the background of administrat ion of DOCA, in the ear ly  p e r -  
iods a moderate  react ion for  acid phosphatase was shown by the cells of the regenerat ing t issue and the 
subcutaneous muscle.  On the 15th day the vacular  react ion was intensified and the phosphatase activity of 
the nuclei of the connective t issue cells, which were more  numerous than at the preceding t imes,  was 
increased.  
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Hence, in the intact skin, moderate acid phosphatase activity is found in the nuclei of the epidermal 
and connective-tissue cells. During posttram~atie regeneration phosphatase activity begins to be found in 
the fibrous structures adjoining the wound and differentiating" into the regenerating tissue. 

Adrenaleetomy lowers the acid phosphatase activity by comparison with the control in the regenerat- 
ing tissue cells and in areas of the skin adjoining the wound. 

Administration of cortisone increases the phosphatase activity of the cells of the regenerating tissue 
and of the areas of skin adjoining the wound by comparison with analogous material from the control and 
adrenalectomized animals. After administration of DOCA slightly higher phosphatase activity is found in 
the maerophage system of the skin. 

By comparison with the control, the phosphatase activity of the tissue components is not lowered 
during regeneration on the 15th day of observation when these hormones are given. 
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