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d e c a p i t a t i o n .  N A  was  m e a s u r e d  b y  a f l uo r ime t r i c  m e t h o d  lo 
in  e lua tes  o b t a i n e d  f r o m  a l u m i n a  co lumns .  A n  open-f ie ld  
t e s t  was  used  to  e v a l u a t e  t h e  r u n n i n g  a c t i v i t y  of ra ts ,  The  
a p p a r a t u s  b r ie f ly  cons i s t ed  of a b l a c k  square ,  1 m in dia-  
m e t e r  d iv ided  i n to  16 c o m p a r t m e n t s .  T he  a c t i v i t y  was  re- 
p r e s e n t e d  b y  t h e  t o t a l  n u m b e r  of squa re s  (25 cm 2 each)  
t r a v e r s e d  d u r i n g  per iods  of 3 rain.  P r e n y l a m i n e - t r e a t e d  
a n d  con t ro l  a n i m a l s  were  t e s t e d  before  a n d  a t  d i f fe ren t  
t i m e s  a f t e r  i n j ec t i on  of t h e  d r u g  or t h e  vehicle .  Dif ferences  
b e t w e e n  g roups  were  cons idered  s ign i f i can t  w h e n  P < 0.05 
e m p l o y i n g  t h e  S t u d e n t ' s  t - test .  

Results. Locomotor activity. I t  is obv i ous  f rom T a b l e  1 
t h a t  t h e  m o t o r  a c t i v i t y  scores of con t ro l s  d i sp l ayed  a wide 
v a r i a t i o n  f r o m  1 e x p e r i m e n t  to  ano the r ,  Th i s  f l u c t u a t i o n  
m a y  be  a t t r i b u t e d  to  t h e  in f luence  of a m b i e n t  cond i t ions  
a n d  s p o n t a n e o u s  f l u c t u a t i o n s  as was  p rev ious ly  obse rved  
b y  o t h e r  a u t h o r s  s. I n  consequence ,  to  e x a m i n e  t h e  effects 
of p r e n y l a m i n e ,  con t ro l s  a n d  d r u g - t r e a t e d  r a t s  were  s imul-  
t a n e o u s l y  t e s t e d  in each  e x p e r i m e n t ,  

P r e n y l a m i n e  g l u c o n a t e  i n j ec t ed  s.c. a t  doses of 25 a n d  
50 m g / k g  p r o d u c e d  signs of s e d a t i o n  a n d  a s ign i f i can t  de- 
crease of scores ( a b o u t  a 200% decrease)  in t h e  open-f ie ld  
tes t .  S e d a t i o n  b e g a n  w i t h i n  1 h a n d  r e m a i n e d  d u r i n g  the  
6 h of obse rva t i on .  P r e n y l a m i n e  in j ec t ed  a t  doses of 
10 m g / k g  caused  a 50% decrease  of l ocomoto r  a c t i v i t y  4 h 
a f t e r  i n j ec t ion  as s h o w n  in  T a b l e  I b u t  no  obv ious  changes  
were  obse rved  w i t h i n  1 h. 

Noradrenaline content. C o n c e n t r a t i o n  of n o r a d r e n a l i n e  
in h y p o t h a l a m u s  was r educed  a t  1,4 a n d  6 h a f t e r i n j e c t i o n  
of 25 a n d  50 m g / k g  of p r e n y l a m i n e  (Table  II) .  No differ- 
ences  in  h y p o t h a l a m i c  n o r a d r e n a l i n e  b e t w e e n  con t ro l s  a n d  
t r e a t e d  r a t s  w i t h  10 m g / k g  were  d e t e c t e d  a t  1 h per iod.  I n  
t h e  fo l lowing hours ,  a s l i gh t  decrease  t o o k  place.  NA levels 
in  t he  ce rebra l  co r t ex  were r educed  w i t h  t he  h ighes t  doses, 
I n s t e a d ,  in  a n i m a l s  t r e a t e d  w i t h  10 m g / k g  N A  c o n c e n t r a -  
t i on  was  n o r m a l  1 h before  sacr i f ice;  longer  i n t e rva l s  (6 h) 
were  r equ i r ed  to  show a decrease .  T h a l a m i c  N A  fell w i t h  
doses  of 25 a n d  50 mg/kg .  No c h a n g e s  in N A  of mesence-  
p h a l i c  t e g m e n t u m  were obse rved  w i t h  t h e  3 d i f f e ren t  doses 
of  p r e n y l a m i n e  employed .  

Comments. O u r  resu l t s  g ive  f u r t h e r  i n f o r m a t i o n  on  re- 
l a t i o n s h i p s  b e t w e e n  b r a i n  N A  levels  a n d  locomoto r  ac t i -  
v i ty .  T h e  role  of  D A  r e m a i n s  to  b e  e v a l u a t e d  P reny l -  

amine ,  a d rug  w h i c h  deple tes  b r a i n  N A  causes,  a t  t h e  
s a m e  t i m e  a m a r k e d  decrease  of m o t i l i t y  as  s h o w n  b y  
t h e  open- f ie ld  test .  Accord ing  to  t he se  d a t a  such  corre-  
l a t i o n  is more  close w h e n  h y p o t h a l a m i c  N A  c o n c e n t r a t i o n  is 
r e l a t ed  t o  l ocomoto r  a c t i v i t y  scores. Fa l l  of h y p o t h a l a m i c  
N A  a f t e r  p r e n y l a m i n e  a d m i n i s t r a t i o n  ha s  been  p rev ious ly  
r e p o r t e d  7 I n  t h e  o t h e r  ce rebra l  regions  s tud ied ,  a r e d u c t i o n  
in N A  levels  d id  n o t  co r r e spond  to  changes  in m o t o r  ac t i -  
v i t y .  I t  is p r o b a b l e  t h a t  mod i f i ca t ions  of h y p o t h a l a m i c  
N A  h a v e  f u n c t i o n a l  s ign i f icance  in t he  c o n t r o l  of s p o n t a  
neous  ac t i v i t y .  I n  t h i s  connec t ion ,  i t  was  r ecen t l y  r e p o r t e d  
t h a t  loca l iza t ion  of m i n u t e  a m o u n t s  of N A  in to  t h e  h y p o -  
t h a l a m u s  i nduces  h y p e r a c t i v i t y  in  r a t s  n ,  12. 

Resumen.  R a t a s  i n y e c t a d a s  con d i fe ren tes  dosis  de  
p r e n y l a m i n a  (gluconato)  p r e s e n t a r o n  u n a  m a r c a d a  dis- 
m i n u c i 6 n  de  la a c t i v i d a d  m o t o r a  e s p o n t ~ n e a  y de los ni-  
veles  de  n o r a d r e n a l i n a  en el h ipo t£ l amo ,  t£1amo y co r t eza  
cerebra l ,  pe ro  no  en  el t e g m e n t o  del  mesenc6falo .  Se de- 
t e c t 6  u n a  e s t r echa  re lac i6n  e n t r e  la ca ida  de la  concen t r a -  
c i6n de  N A  h i p o t a l £ m i c a  y la  d i s m i n u c i 6 n  de la a c t i v i d a d  
e s p o n t a n e a  con  las  d i fe ren tes  dosis  de p r e n y l a m i n a  em- 
p leadas .  
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The Effect of  O x y m e t h o l o n e  o n  Tissue  Replacement in the R a b b i t ' s  E a r  

Male  sex h o r m o n e s  a f fec t  p r o t e i n  m e t a b o l i s m  a n d  pro-  
m o t e  t h e  g r o w t h  of musc le  a n d  bone .  T h e y  can  also s t i m u -  
l a t e  t h e  p r o d u c t i o n  of new  t i s sue  a t  s i tes  of i n j u r y  x. T h e  
r i sk  of v i r i l i za t ion  l i m i t s  t h e  use  of such  s u b s t a n c e s  a n d  
new  anabo l i c  d rugs  h a v e  been  s y n t h e s i z e d  in a n  a t t e m p t  
to  r educe  and rogen ic  effects  whi le  r e t a i n i n g  anabo t i c  pro-  
per t ies .  T h e  c l inical  ef f icacy of t he se  c o m p o u n d s  as  a n a -  
bol ic  agen t s  h a s  been  rev iewed  b y  MOLDAWER 2, One  such  
d r u g  is o x y m e t h o l o n e  ( 2 - h y d r o x y m e t h y l e n e - 1 7 a - m e t h y l -  
17f l -hydroxy-5~-andros tan-3-one) .  I t  h a s  a n  a d v a n t a g e  in  
t h a t  i t  c an  be  a d m i n i s t e r e d  oral ly.  I t  is s t r u c t u r a l l y  re- 
l a t ed  to  t e s t o s t e r o n e  b u t  has  a h ighe r  anabo l i c  e f fec t  a n d  
a n  a n d r o g e n i c i t y  of on ly  1/Tth t h a t  of t e s t o s t e r o n e 3  

Material and methods. T he  effect  of o x y m e t h o l o n e  on 
t i s sue  r e p l a c e m e n t  ha s  been  t e s t e d  us ing  t h e  r a b b i t ' s  ear  
as t h e  r e p l a c e m e n t  site. I f  a hole,  1 cm square ,  is m a d e  
t h r o u g h  t h e  ful l  t h i c k n e s s  of t h e  e x t e r n a l  ear  a n d  t he  
t i ssue  c o m p l e t e l y  r emoved ,  t h e  t i ssue  r e m o v e d  is re- 
p l aced  b y  sk in  a n d  elast ic  car t i lage .  T he  g r o w t h  of t he  new 
t i ssue  can  be  m e a s u r e d  t h r o u g h o u t  t h e  r e p l a c e m e n t  per iod  

w i t h o u t  caus ing  f u r t h e r  t r a u m a .  T h e  t e c h n i q u e  used  in-  
vo lves  t h e  ca l cu l a t i on  of t he  surface  a rea  of t h e  new  t i s sue  
a n d  h a s  been  descr ibed  e lsewhere  4, All  a reas  a re  r eco rded  
as pe r cen t ages  of t he  in i t i a l  lesion to  a id  c o m p a r i s o n .  

Tissue  was r e m o v e d  f rom t h e  ears  of a d u l t  r a b b i t s  u n d e r  
p e n t o b a r b i t o n e  anaes thes i a .  3 g roups  of r a b b i t s  were  gi- 
v e n  o x y m e t h o l o n e  in d is t i l led  w a t e r  (5 mg /ml )  5 t i m e s  
each  week. The  dose was  5 mg /3  kg  in i t i a l  b o d y  weight .  I n  
t h e  f i r s t  g roup  (4 females)  t he  s te ro id  was  a d m i n i s t e r e d  b y  
s t o m a c h  tube .  Th i s  p r o c e d u r e  was  v e r y  s t ress fu l  a n d  t h e  
o t h e r  groups,  1 of 6 ma les  a n d  1 of 6 females ,  were  g iven  
t he  s te ro id  i n to  t h e  b u c c o p h a r y n x .  A g roup  of con t ro l  fe- 
males  was  g iven  1 ml]3  kg  b o d y  w e i g h t  of t he  ca r r i e r  b y  
t h e  s a m e  rou te .  T h e r e  were  2 u n t r e a t e d  con t ro l  groups,  1 
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Fig. 1. The effect of oxymetholone and nandrolone phenyl propionate 
on regenerative growth in fenmles. 
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Fig. 2. The effect of oxymetholone and nandrolone phenyl propionate 
on regenerative growth :in males. 

of 12 females and 1 of 18 males. The surface area of the 
new tissue was measured at 7 day intervals from 14 to 49 
days. The body weight changes were recorded during the 
experiment. At 49 days the new ear tissue, liver, kidney, 
spleen adrenal and either the testis or the ovary and uterus, 
were examined by light microscopy. 

Results. The effects of oxymetholone on regenerative 
growth are shown in Figures 1 and 2. For comparison the 
effects of t rea tment  with another anabolic steroid, nandro- 
lone phenyl propionate (NPP) are also shown x. 

The effects of the 2 compounds, N P P  and oxymetholone, 
differed considerably in males and females, as the graphs 
indicate. The two methods of administration of oxy- 
metholone did not affect the regenerative rate differently 
in female rabbits. The stomach tube method was therefore 
abandoned. Administration of the oxymetholone carrier 
(distilled water) by the buccopharyngeal method did not 
affect the rate of regeneration significantly, though it did 
raise it slightly (Figure 1). 

In females, both oxymetholone and N P P  significantly 
enhanced the regenerative process. Although at 14 days the 
effect produced by oxymetholone was slightly in excess of 
that  produced by N P P  (at both dose levels), this difference 
was not significant. By 49 days the situation was reversed 
but again the difference was not significant (0.2 > _P > 
0.1) because of the wide variation within the 2 groups and 
the considerable overlap between them. 

Oxymetholone stimulated growth significantly in the 
early stages of regeneration. At  14 days the mean area of 
the regenerates oi rabbits treated with oxymetholone was 
significantly greater than tha t  of the untreated group 
(0.01 > P > 0.001). The effect was, however, unlike tha t  
of N P P  in tha t  the initially elevated growth rate was not 
maintained. By 49 days the difference between the mean 
growth rate in the untreated controls and tha t  in the 
rabbits  t reated with oxymetholone was not  significant 
(0.3 :> P > 0.2 for both routes of administration). 

The effect of oxymetholone on regeneration rate in 
males is shown in Figure 2. There was a significant ill- 
crease in regeneration rate at 14 days (P < 0.001) but  by 
49 days the difference between the two groups was no 
longer significant, However, this latter result is somewhat 
misleading, for the experimental  group completed re- 

generation earlier than the controls (by 42 days) and in the 
remainder of the experimental  period the control group of 
untreated males caught up with them. Oxymetholone had 
a significantly greater effect on regenerative growth than 
N P P  throughout  the process. At 14 days, the mean in- 
crease in growth was 16.7% higher in the oxymetholone 
series as compared with the N P P  group, and at  49 days the 
difference was 17.2%. In the experiment  in which the 
males were given low dose N P P  there was no significant 
effect on the rate of regenerative growth I. Histological 
examination of the organs showed no abnormalities. 

Discussion. I t  appears from these results tha t  tissue re- 
generation takes place more quickly with the administra- 
t ion of oxymetholone. Although this type of regeneration 
is not  strictly comparable with the healing of incised sur- 
gical wounds, in which there is little tissue replacement, 
many wounds have tissue loss which is comparable with 
the defect in the rabbit 's  ear in these experiments. There 
is evidence tha t  oxymetholone, particularly in the early 
stages in males, is more effective than nandrolone in the 
replacement of tissue. This may be due to the N P P  de- 
pressing the production of gonadotrophins and thus effec- 
t ively lowering the level of endogenous androgen. Animal 
{rat) studies on oxymetholone have shown tha t  it lacks 
gonadotrophin inhibitory act ivi ty  except at very high 
dosage. 

Rdsumd. L'oxym6tholone est un androg6ne synth6tique 
qui stimule la r6g6n6ration des tissus. Son action est plus 
efficace que celle dn ph6nyt-propionate-nandrolone, car 
elle produit  le replacement des tissus d6s les premiers 
stades de la r4g6n4ration chez les tomes. De plus, elle a 
l 'avantage de pouvoir  ~tre administr6e oralement. 
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