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Locomotor Activity and Regional Brain Noradrenaline Levels in Rats Treated with Prenylamine 

B r a i n  m o n o a m i n e s  h a v e  b e e n  r e l a t e d  t o  c o n t r o l  of  s p o n -  
t a n e o u s  l o c o m o t o r  a c t i v i t y .  A c c o r d i n g  t o  m u c h  e v i d e n c e  
o b t a i n e d  b y  d i f f e r e n t  a p p r o a c h e s ,  e a t e c h o l a m i n e s  s e e m  
to  e x e r t  a p o s i t i v e  e f f e c t  o n  m o t i l i t y :  a) I n t r a c e r e b r a l  in -  
j e c t i o n  o f  n o r a d r e n a l i n e  i n d u c e s  h y p e r a c t i v i t y  in  r a t s ~ ;  
b) A d r e n e r g i c  d r u g s  a r e  a b l e  t o  i n c r e a s e  o p e n f i e l d  l o c o m o -  
t i on2 ,3 ;  c) A d m i n i s t r a t i o n  o f  c a t e c h o l a m i n e  p r e c u r s o r s  
(i.e. L - D O P A )  c a u s e  a s t r i k i n g  i n c r e a s e  o f  m o t i l i t y  a n d  
o t h e r  c o m p l e x  b e h a v i o r a l  s i g n s !  O n  t h e  o t h e r  h a n d ,  re -  
s e r p i n -  o r  p r e n y l a m i n e - i n d u c e d  d e p l e t i o n  o f  b r a i n  c a t e -  
c h o l a m i n e s  ( a n d  s e r o t o n i n )  r e d u c e s  m o t o r  a c t i v i t y S , %  

O u r  p r e s e n t  r e p o r t  is  c o n c e r n e d  w i t h  s i m u l t a n e o u s  s t u -  
d i e s  of  l o c o m o t i o n  a n d  r e g i o n a l  b r a i n  n o r a d r e n a l i n e  de -  
t e r m i n a t i o n s  in  r a t s  t r e a t e d  w i t h  d i f f e r e n t  d o s e s  of  p r e n y l -  
a m i n e .  I n  o r d e r  t o  e x c l u d e  a p o s s i b l e  ro le  o f  s e r o t o n i n ,  l ow  
d o s e s  o f  p r e n y l a m i n e  k n o w n  t o  e x h i b i t  i n  r a t s  a m o r e  
m a r k e d  e f f e c t  o n  c a t e e h o l a m i n e s ~ ,  s w e r e  e m p l o y e d .  

Methods.  H o l t z m a n  a d u l t  m a l e  r a t s  w e i g h i n g  1 8 0 - 2 0 0  g 
w e r e  e m p l o y e d .  A n i m a l s  w e r e  m a i n t a i n e d  in  a r o o m  a t  
2 2 - 2 5  °C a n d  c o n t r o l l e d  l i g h t .  T h e y  w e r e  f ed  w i t h  F o r r a -  
m e z  l a b o r a t o r y  r a t  c h o w  a n d  w a t e r  a d  l i b i t u m .  P r e n y l -  

a m i n e  ( N - 3 ' p h e n y l - p r o p y l -  ( 2 ' ) - d i p h e n y l - p r o p y l - ( 3 ) - a m i n e  
g l u c o n a t e )  w a s  i n j e c t e d  s .c.  a t  s i n g l e  d o s e s  of  10, 25 a n d  
50 m g  p e r  kg .  C o n t r o l s  w e r e  i n j e c t e d  w i t h  i s o t o n i c  g l u c o s e  
s o l u t i o n ,  S p o n t a n e o u s  l o c o m o t o r  a c t i v i t y  a n d  b r a i n  n o r a d -  
r e n a l i n e  (NA)  vcere d e t e r m i n e d  a t  d i f f e r e n t  t i m e s  a f t e r  
p r e n y l a m i n e  i n j e c t i o n .  H o m o g e n a t e s  o f  4 d i f f e r e n t  z o n e s  
o f  b r a i n ,  h y p o t h a l a m u s ,  t h a l a m u s ,  m e s e n c e p h a l i c  t e g m e n -  
r u m  a n d  c e r e b r a l  c o r t e x  ' w e r e  p r e p a r e d  in  10 m l  o f  0 . 4 N  
p e r c h l o r i c  a c i d  i m m e d i a t e l y  a f t e r  k i l l i n g  t h e  a n i m a l s  b y  
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Table I. Effect of different doses of prenylamine on spontaneous motor activity 

Doses Time after injection {h) 
(mg/kg) 

o 1 4 6 

0 33.5 -4- 0,98 * - -  26.0 ~ 0.31 --  
10 34.5 ± 0.43 (8) b 39.7 ~: 0.76 (4) 14.7 :[: 0.36 a (8) -- 
0 50.5 4- 5.48 52.8 4- 3.12 54,6 ± 7.97 34.0 ± 3.08 

25 45.1 4- 4.28 (17) 29.8 ! 5.98~ (9) 25.5 4- 2.06~ (9) 6.7 4- 2.59 a (8) 
o 31.1 4- 3.19 15.0 :J: 1.70 10.0 4- 2.18 15.7 :t: 3.18 

50 38.8 4- 3.75 (31) 9.1 4- 2.80 a (29) 2.7 4- 0.90 a (34) 3.8 :]- 1.16 a (30) 

• Mean 4- s tandard error of the Mean, bNumber of animals employed. Significant difference vs. controls 0 h: ' P  < 0.05; a p < 0 .01 . - - ,  not  
determined. 

Table II. Levels of noradrenaline in brain regions of rats  treated with prenylamine 

Dose mg/kg Time after injection (h) 

1 4 6 

Hypothalamus (1.84 -4- 0.13) 
10 (12)~ 2.06 4- 0.15 1.25 J: 0.10" 1.38 -L 0.17 ~ 
25 (12} 0.96 4- 0.33 e 1.14 4- 0.18 d 0.58 -L 0.22 a 
50 (18) 0.99 4- 0.23 ~ 0.73 4- 0.21 a 1.04 -1- 0.27¢ 

Cerebral cortex (0.24 ~c 0.03) 
10 (12} 0.16 -4- 0.09 0.26 ~ 0.08 0.14 i 0.009 a 
25 (12) 0.19 -t- 0.04 0.20 :t: 0.04 0.20 -¢- 0.02 
50 (21) 0.23 4- 0.03 0.12 4- 0.03e 0.12 :j: 0.01 ~ 

Thalamus (0.74 q- 0.11) 
10 (12) 0,98 4-4- 0.08 0.75 -4- 0.05 0.51 :J_ 0.04 
25 (12) 0.40 -t- 0.10 0.57 :t: 0.10 0.31 =[- 0.09~ 
50 (18) 0.46 -4- 0.01o 0.27 i 0.07 a 0.32 4- 0.06= 

Mesencephalon (0.52 4- 0.04) 
10 {12) 0.92 4- 0.10 0.63 :j: 0.20 0.41 4- 0.03 
25 (12) 0.41 q- 0.05 0.79 4- 0.14 0.4I ± 0.13 
50 (21) 0.41 4- 0.09 0.39 4- 0.09 0.38 ± 0.06 

"Noradrenaline, control level, in micrograms per g of wet tissue, Mean ± Standard error of the mean. bNumber of animals employed at each 
dose. Significant difference vs control: ~ P < 0.05; ~ P < 0.01. 
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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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