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zweite  ins  Ne tz  gere icht  wurde.  D u r c h  V e r t a u s c h e n  der  
F a k t o r e n  k o n n t e  gezeigt  werden,  dass  der  Geschmack  
den  aus l6senden  Reiz bi ldet .  W e n d  h ingegen  geschmack-  
lose Gtasper len  m i t  den  T6nen  k o m b i n i e r t  wurden ,  r ich-  
t e t e n  sick die Sp innen  in i h rem Verha l t en  nach  der  
Schwingungsf requenz .  Diese Ergebn i sse  zeigen die F~hig-  
ke i t  de r  Spinnen,  sowohl  zwischen ve r sch iedenen  Schwin-  

gungs f requenzen  zu un te r sche iden ,  als auch  ihr  Ver- 
ha l t en  der  E r f a h r u n g  anzupassen .  

S. M. BAYS 

Deparlment o/ .Pharmacology, State University o/New York 
Upstate Medical Center, Syracuse (USA), June 18, 1962. 

Effects  of  4 - H y d r o x y - 1 7 - e c - M e t h y l t e s t o s t e r o n e  
and  P r e d n i s o l o n e  on  W o u n d  H e a l i n g  

On t h e  basis of avai lable  evidence,  t he  ac t ion  of 
anabol ic  s teroids  on w o u n d  heal ing appear s  to  consis t  in 
p r o m o t i n g  r epa ra t i ve  processesL This  aspect ,  however ,  
has  no t  been  t h o r o u g h l y  inves t iga ted ,  whereas  the  ant i -  
i n f l a m m a t o r y  ac t ion  ~ of cor t isone and  i ts  congenerous  
compounds ,  as well as the i r  i nh ib i to ry  ac t ion  on for- 
m a t i o n  of g ranu la t ion  t issue ~,~, has  been  suff ic ient ly  
d o c u m e n t e d .  

The p re sen t  inves t iga t ion  was u n d e r t a k e n  to  s t u d y  
the  effect  of an oral ly ac t ive  anabol ic  steroid,  4 -hydroxy-  
17 -e -me thy l t e s tos t e rone  (Oranabol),  on w o u n d  heal ing,  
and  to  f ind ou t  to  w h a t  e x t e n t  such  ac t ion  m i g h t  mod i fy  
t h e  i nh ib i to ry  inf luence of  a glucocort icoid c o m p o u n d ,  
Predniso lone .  

S i x t y  e igh t  male  mice  f rom Swiss s t ra in ,  weighing  
f rom 40 to  45 g, k e p t  on Rock l and  d ie t  and  fed ad 
libitum, were employed .  U n d e r  e t h e r  anaes thes i a  a 
f r a g m e n t  of skin f rom t h e  dorsal  region, of t he  s a m e  size 

in all an imals  (5 per  10 mm),  was  excised.  The  animals,  
d iv ided  in to  six groups,  received,  b y  garage for a period 
of t en  days,  Oranabol  and /o r  Predniso lone  a, accord ing  to 
the  following scheme:  1st group,  no rma l  saline 0.25 cmS; 
2nd Oranabo l  0.5 mg;  3rd, Oranabol  1.0 rag; 4th, P redn i -  
solone 0.5 mg;  5th, Oranabol  0.5 mg and  Prednisolone 
0.5 mg;  6th,  Oranabol  1.0 mg and  Predniso lone  0.5 mg. 
The doses of the  c o m p o u n d s  were  dissolved in normal  
saline 0.25 em 3. 

At  t h e  end  of th is  t r e a t m e n t ,  all the  an imals  were 
sacrif iced by  e ther ,  and  the  area  of skin inc luding  the 
w o u n d  was removed ,  f ixed in neu t r a l  formal ine  10% and 
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Summary of microscopic features 

Group 

~0 

c~ 

¢* 

Remarks 

I Saline, 0.~5 cm 3 2+ 
( 16 animals) 

II Oranabol, 0.5 mg 2-3+ 
(I0 animals) 

III OranaboI, 1.0 mg 0-1 + 
(t0 animals) 

IV Prednisolone, 0.5 mg 0-I + 
(10 animals) 

V Oranabol, 0.Smg + 2+  
Prednisolone, 0.5 mg 
(11 animals) 

VI Oranabol, l.0 mg + 2+ 
Prednisolone, 0.5 mg 
(11 animals) 

1 +  2 +  2 +  2 +  2 - 3 +  1 +  2 3 +  2 - 3 +  

1+ 3+  2 4 +  1+ 2-3+ 1+ 2-3+ 0-1+ 

~ I +  ~ 1 +  1+ 0-1+ 1+ I +  1-2+ 2+ 

1+ 0-1+ I +  1+ 1 ~ +  t +  1 ~ +  0 

1+ 2+ 1 ~ +  1+ 2+ 1+ 2+ 0 

1+ 1-2+ 1-2+ 1+ 2+ 1+ 2+ 0 

Wounds repaired: 8 (19%) 
Good evidence of inflammatory changes 

Wounds repaires : 5 (50%) 
More intense repair activity 
Reduction of phlogistie pattern 

"Wound repaired : 0 
Healing response very poor and limited 
to the marginal zone 

Wound repaired: 0 
Healing response and inflammatory 
changes almost absent 

Wounds repaired: 2 (18 %) 
Good healing activity, often more 
marked at the marginal zone 

Wounds repaired: 2 (18%) 
Good healing activity, often more 
marked at the marginal zone 

0 = none; 1+ = slight; 2-4- = moderate; 3+ = advanced 
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e m b e d d e d  in paraf f in .  The  fol lowing m e t h o d s  of s t a i n i n g  
were used :  hema tox i l i n -eos in ,  Ho tchk i s s -McManus ,  ac- 
queous  to lu id ine  b lue  (0.5°/00), V e r o h e f - V a n  Gieson for 
elast ic  fibres,  G o m o r i  for r e t i cu lum,  A z a n - H e i d e n h e i n .  
His to logica l  o b s e r v a t i o n  was d i rec ted  to the  poss ible  
modi f i ca t ion  of f ib r i l l a ry  r e t i cu lum,  elast ic  f ibres  5, 
va scu la r  a n d  i n f l a m m a t o r y  com ponen t s ,  col lagen for- 
m a t i o n  a n d  ep ide rmiza t ion ,  as well as to  t he  q u a n t i t a t i v e  
and  q u a l i t a t i v e  response  to m e t a c h r o m a s i a  a n d  :PAS- 
pos i t iv i ty .  

The  resu l t s  are  s u m m a r i z e d  in t h e  Table .  Oranabo l ,  
a t  t h e  dose of 0.5 mg, i nduced  a more  in t ense  pro l i fe ra-  
t ive  a c t i v i t y  w i t h  a h ighe r  p e r c e n t a g e  of w o u n d s  r epa i r ed  
(50%),  as c o m p a r e d  w i t h  t he  con t ro l s  (19%) ;  t he  in f l am-  
m a t o r y  c o m p o n e n t  was  v e r y  low. I n  t h i s  g roup  t h e  
pers i s tence  of f ea tu res  c h a r a c t e r i s t i c  of newly  fo rmed  
t issues  (h igher  ce l lu lar i ty ,  more  dense  f ib r i l l a ry  re t i -  
culum,  c o m p a r a t i v e l y  less m a r k e d  increase  of col lagen 
fibres),  sugges ted  a n  evo lu t i ve  r a t h e r  t h a n  a m a t u r a t i v e  
process.  

D i f fe ren t  effects  were obse rved  in t he  g roup  of mice  
t r e a t e d  w i t h  O r a n a b o l  1.0 rag:  a r e m a r k a b l e  r e d u c t i o n  
of t h e  r epa i r  processes  as c o m p a r e d  w i t h  t he  con t ro l s  
was found,  w i t h  ev idence  of phlogis t ic  changes ,  no  
w o u n d s  be ing  c o m p l e t e l y  repa i red .  T he  d i f fe ren t  resu l t s  
o b t a i n e d  b y  v a r y i n g  t he  dose of t he  s teroid ,  t h o u g h  
appaI :en t ly  d i s co rdan t ,  m a y  be  ascr ibed  to  t o x i c i t y  
t h r o u g h  overdosage ,  depress ion  of p i t u i t a r y  a c t i v i t y  
be ing  t h e  poss ible  m e c h a n i s m  s . Th i s  p o i n t  deserves  
f u r t h e r  i nves t i ga t i ons .  

The  a d m i n i s t r a t i o n  of P redn i so lone  0.5 m g  resu l t ed  
in a v e r y  low degree  of f o r m a t i o n  of g r a n u l a t i o n  t i ssue  
a n d  r e p a i r  a c t i v i t y  (no w o u n d s  repa i red) ,  w i t h  m a r k e d  

r e d u c t i o n  of the  i n f l a m m a t o r y  response.  Th i s  is in accor-  
d a n c e  wi th  t he  resu l t s  o b t a i n e d  b y  o t h e r  a u t h o r s  7, con-  
ce rn ing  the  effect  of cor t i sone  a n d  d e r i v a t i v e s  on  g r a n u -  
l a t i on  t issue.  

O r a n a b o l  a n d  :Prednisolone,  a d m i n i s t e r e d  s i m u l t a n e -  
ously,  i nduced  effects  s imi la r  to  those  o b s e r v e d  in t he  
con t ro l  a n i m a l s  (18% of w o u n d s  repa i red)  w i t h  a good 
f o r m a t i o n  of g r a n u l a t i o n  t i ssue  a n d  v e r y  few in f l am-  
m a t o r y  changes .  Such  resu l t s  sugges t  t h a t  t h e  i n h i b i t o r y  
effect  exe r t ed  b y  cor t i sone  on  w o u n d  hea l ing  can  be  
p a r t i a l l y  p r e v e n t e d  b y  t he  s i m u l t a n e o u s  a d m i n i s t r a t i o n  
of anabo l i c  s teroids.  

Riassunto .  I1 t r a t t a m e n t o  associa to  di 4-idrossi-17-~- 
m e t i l t e s t o s t e r o n e  (Oranabol )  e P redn i so lone  h a  de t e r -  
m i n a t o  sui processi  di  gua r ig ione  delle fer i te  e u t a n e e  del  
t o p o  u n a  r i spos t a  r i p a r a t i v a  che lascia  i n t r a v e d e r e  la 
poss ib i l i t£  di u n a  neu t r a l i zzaz ione  d a  p a r t e  degli  s tereo-  
a n a b o l i z z a n t i  de l l ' az ione  i n i b e n t e  dei cort isonici .  
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Elastic fibres were always absent within the healing area, both in 
control and treated animals. 
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S t 6 r u n g  d e r  A t e m m o t o r i k  d u r c h  P a r a s y m p a t h i -  
c o m i m e t i c a ,  v e r g l i c h e n  m i t  d e r  W i r k u n g  v o n  

R e i z s t o f f e n  

Ref lexogene  Reizgif te ,  wie Aconi t in ,  Ve ra t r i n ,  Vera-  
t r u m -  u n d  D e l p h i n i u m a l k a l o i d e  und  A n d r o m e d o t o x i u  
oder  I n h a l a t i o n  6 r t l i ch  r e i zender  Gase bewi rken  bei  
M~usen,  R a t t e n  u n d  Meer schwe inchen  eine per iod isch  auf-  
t r e t e n d e  c h a r a k t e r i s t i s c h e  S t 6 r u n g  de r  A t e m m o t o r i k  (Re-  
sp i ra t ionsze ichen ,  RZ).  Diese b e s t e h t  in  e i n e r  k r a m p f -  
a r t i gen  B e w e g u n g  des R u m p l e s ,  wobe i  de r  Kopf  n a c h  
vorne  gene ig t  wird. 13ei d ieser  e twa  1-2 sec d a u e r n d e n  
s te i fen  V e r b e u g u n g  m a c h t  das  Tie r  den  E i n d r u c k ,  als 
wolle es s i ch  e rb rechen .  Das  Ze ichen  wiede rho l t  s ich in 
A b s t ~ n d e n  yon  1/2 bis  m e h r e r e n  M i n u t e n  fiber e inen  Zei t-  
r a u m  bis  zu i h u n d  a u c h  da r i i be r  1-3. Tiefe Narkose  h e b t  
das  Ph~inomen auf.  

I n  e iner  f r t iheren  Mi t t e i t ung  z h a b e n  wir  das  R Z  als Re-  
f l exbewegung  gedeu te t ,  die ih re rse i t s  d u r c h  e inen  kurz-  
d a u e r n d e n  re f l ek to r i schen  B r o n c h i a l v e r s c h l u s s  ausgelSst  
wird. Von  dieser  D e u t u n g  a u s g e h e n d  wurde  in den  h ie r  
m i t g e t e i l t e n  V e r s u c h e n  geprfift ,  ob  sich das  Ph~inomen 
auch  d u r c h  Gif te  h e r v o r r u f e n  l~sst, die n i c h t  re f lek tor i sch ,  
sonde rn  p a r a s y m p a t h i c o m i m e t i s c h  oder  m y o t r o p  b ron -  
c h o k o n s t r i k t o r i s c h  wirken .  Es  k o n n t e  n i c h t  v o r a u s g e s a g t  
werden,  ob  es m6gl ich  ist, d u r c h  gee ignete  Dosen  dieser  
Stoffe Bronch ia lve r sch l i i s se  yon  so k u r z e r  D a u e r  zu er- 
zeugen,  wie es Ifir die E n t s t e h u n g  des R Z  er forder l ich  ist.  
A n h a l t e n d  s t a r k e  B r o n c h o k o n s t r i k t i o n  muss  das  Ph/ ino-  
m e n  d u r c h  schwere  A t e m s t S r u n g  v e r d e c k e n  oder  ver -  
h inde rn .  

Versuche. Es  ge lang  uns  n ich t ,  a m  Meer schwe inchen  
m i t  H i s t a m i n  u n d  a n  M~usen  m i t  P i l oca rp in  das  R Z  zu 
erzeugen.  Dagegen  k o n n t e  das  P h ~ n o m e n  bei  M~usen  
b e o b a c h t e t  w e r d e n  n a c h  I n j e k t i o n  v o n  1 ~tg/20 g :Pro- 

Fig. 1. AtemstSrung (RZ) nach 10//.g/20 g Physostigmin s.c. Bei ins- 
gesamt vcrlangsamter Atmung Stillstand dcr Luftbcwegung ftir etwa 
1 sec bei verstSrkter inspiratorischer Thoraxbewegung; danach tiefer 

Atcmzug. 
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