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Since t h e  c a u d a t e  nuc leus  of t he  r a t  appea r s  to  c o n t a i n  
b o t h  f l-adrenergic-  a n d  dopam i ne - r ecep t o r s  ~5, i n t e r ac t i on  
of dopamine ,  " d o p a m i n e - l i k e "  d rugs  or d o p a m i n e  an tago-  
n is t s  w i t h  b o t h  t ypes  of recep tors  could occur.  I n  l ine w i t h  
t h i s  h y p o t h e s i s  is t h e  r e c e n t  f ind ing  of t h e  b lockade  b y  
t h e  p o t e n t  neuro lep t i cs  p imozide  a n d  c lozapine  of a 
n o r a d r e n a l i n e  sens i t ive  a d e n y l a t e  cyclase in slices of r a t  
l imbic  Io reb ra in lL  F u r t h e r m o r e ,  i nves t iga t ions  in v ivo  
show s igni f ican t  differences  be t w een  t h e  ac t ions  of 

a p o m o r p h i n e  a n d  pir ibedi l ,  s ince t he  effects  of p i r ibedi l  
are  r educed  b y  reserp ine  or t y ros ine  h y d r o x y l a s e  inh ib i -  
t ion,  whereas  those  of a p o m o r p h i n e  are  n o t  ts,~". I t  h a s  
also been  suggested,  on  t he  bas is  of a v a r i e t y  of exper i -  
m e n t a l  da t a ,  t h a t  some endogenous  release of d o p a m i n e  
m u s t  a lways  exis t  for  p i r ibedi l  to  exe r t  i ts  full  d o p a m i n e  
recep to r  s t i m u l a t i n g  a c t i v i t y  20. Thus  t h e  m e c h a n i s m  of 
ac t ion  of p i r ibedi l  r ema ins  to  be  e luc ida ted .  W h e t h e r  or  
n o t  i t  is r e l a t ed  to no rad rene rg ic  m e c h a n i s m s  r a t h e r  t h a n  
dopamine rg i c  m e c h a n i s m s  needs  f u r t h e r  inves t iga t ion .  

18 B. COSTALL a d d  R. J .  NAYLOR, Advances in Neurology ( R a v e n  
Press,  New Y o r k  1973), vol.  3. 

19 M. GOLDSTEIN, A. F. BATTISTA, T. OHMOTO, B. ANAGNOSTE and 
K. FIJxE, Science 179, 816 (1973). 
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Summary. Using  isola ted r e t i nas  of t he  r abb i t ,  we h a v e  
s h o w n  t h a t  t he  effects of a n t i p a r k i n s o n i a n  drugs  such  as 
p i r ibed i l  a n d  S-584 are no t  re la ted  to d i rec t  s t i m u l a t i o n  of 
dopamine - recep to r s .  
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Most  d rug- recep to r  i n t e r ac t i ons  are s tereospecif ic  a n d  
p re fe ren t i a l ly  invo lve  a p a r t i c u l a r  c o n f o r m a t i o n  of t h e  
d rug  molecule.  The  s t i m u l a t i n g  effect  of a p o m o r p h i n e  (1) 
on  d o p a m i n e  receptors  is v e r y  s tereoselect ive.  On ly  t he  
( - ) - enan t iomer ,  wh ich  has  the  R-con f igu ra t i on  2, is 
biological ly  ac t ive  3,4. Th i s  ac t ion  m a y  be  a t t r i b u t e d  to  
t h a t  s t r u c t u r a l  f r a g m e n t  of the  a p o m o r p h i n e  molecule  
which  cor responds  to  dopamine .  The  c o n f o r m a t i o n  of 
th i s  f r a g m e n t  has  t o r s ion  angels  in t he  -CH2-CH2-N 
m o i e t y  wh ich  are fixed as an t i c l ina l  (rl) and  a n t i p l a n a r  
(z2) b y  t he  res t  of t he  molecule.  

CHa 
2 R=H 

I_ 3 R :CH 3 

The va lues  of T],  T 2 obse rved  in the  c rys t a l  s t r u c t u r e  
ana lys i s  of a p o m o r p h i n e  hydroch lo r ide5  are 146, -- 178 ~ 
a n d  133, --178 ~ in t h e  two  i n d e p e n d e n t  molecules  in t he  
c rys t a l log raph ic  a s y m m e t r i c  uni t .  These  va lues  c o n t r a s t  
w i t h  those  obse rved  in the  c rys ta l  s t r u c t u r e  of t he  
f lexible  molecule  d o p a m i n e  in t h e  form of i ts  hyd ro -  
ch lor ide  6 where  z 1 = + 9 9  ~ z 2 = 180 ~ . I n  solutiOn, 
however ,  t h e  f rac t iona l  p o p u l a t i o n  of t h i s  r o t a m e r  is 
on ly  0.437 and  i t  is possible for d o p a m i n e  to  t ake  u p  a 
c o n f o r m a t i o n  s imi la r  to  t h a t  seen in a p o m o r p h i n e  b y  
ro t a t i on  a b o u t  t he  ring-C= bond .  Since, however ,  t he  con-  
f o r m a t i o n  of the  ca t echo l amine  m o i e t y  in a p o m o r p h i n e  
is d i f fe ren t  f rom t he  obse rved  c rys ta l  c o n f o r m a t i o n  of 
dopamine ,  t he  re levance  of t he  c rys t a l  c o n f o r m a t i o n  of 
d o p a m i n e  to a n y  a r g u m e n t s  conce rn ing  d o p a m i n e  

receptors  is called in ques t ion.  The  c o n f o r m a t i o n s  of 
r igid ana logues  w i t h  h igh  agonis t  a c t i v i t y  are more  
l ikely to p rov ide  su i t ab le  indica tors .  

Recen t ly ,  we h a v e  syn thes ized  11 ,12-d ihydroxy-7-  
methy l -4 ,  5, 6, 7, 7a, 8 - h e x a h y d r o p h e n a n t h r o  [10, l -b ,  c]aze- 
p ine  (2) s, wh ich  is a homologue  of a p o m o r p h i n e  (1). 
C o n t r a r y  to expec ta t ion ,  th i s  c o m p o u n d  h a d  no dopa-  
minerg ic  act ion.  Oral  doses up  to 100 m g / k g  h a d  no  
effect  on t he  genera l  b e h a v i o u r  of mice, no r  did  50 m g / k g  
i.p. affect  t he  ca t a l epsy  induced  b y  t e t r abenaz ine .  In  
ra ts ,  i.v. doses of be tween  0.5 a n d  20 m g / k g  p roduced  
n e i t h e r  s t e reo typ ies  nor  gnawing.  A p o m o r p h i n e ,  w h e n  
g iven  u n d e r  t he  same condi t ions ,  induced  g n a w i n g  w i t h i n  
30 rain,  w i t h  an  EDa0 of a b o u t  0.3 m g / k g  i.v. 

The re  are  two  possible  e x p l a n a t i o n s  for t i le  i n a c t i v i t y  
of the  a p o m o r p h i n e  homologue  2 : e i the r  t he  n i t rogen  a t o m  
is no t  p s e u d o e q u a t o r i a l  to  r ing  B, as in a p o m o r p h i n e ,  
b u t  axial,  and  t he  molecule  t h u s  does n o t  f i t  t h e  recep tor  ; 
or the  n i t rogen  a t o m  is e q u a t o r i a l  a n d  t h e  r ecep to r  is 
u n u s u a l l y  s ter ica l ly  sens i t ive  in t he  region to  which  t h e  
C-r ing of a p o m o r p h i n e  binds.  To d i s t ingu i sh  be tween  these  
two  possibil i t ies,  we h a v e  comple t ed  a c rys ta l  s t r u c t u r e  
ana lys i s  of the  d i m e t h o x y  ana logue  3. N M R - s p e c t r a  
h a v e  shown  t h a t  2 a n d  3 h a v e  iden t ica l  confo rma t ions .  
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The  re su l t  of t he  c rys ta l  s t r u c t u r e  ana lys i s  is shown in  
t h e  Figure.  The  n i t rogen  a t o m  is ax ia l  to  t he  B-r ing,  a n d  
t h e  N - m e t h y l  g roup  is also, unusua l ly ,  ax ia l  to  t he  seven-  
m e m b e r e d  ring.  This  c o n f o r m a t i o n  is qu i te  d i f fe ren t  f rom 
t h a t  of a p o m o r p h i n e  a n d  is suff ic ient  e x p l a n a t i o n  for t h e  

Cr ~ N 

0,0-Dimethyl derivative of apomorphine homologue (3) : perspective 
drawing of the structure as observed in crystals of the base. 

EXPERIENTIA 31/11 

biological  i n a c t i v i t y  of 2 .  T h e  tors ion angles of in te res t ,  
31 a n d  32, are - -146 and  + 86 ~ respect ively .  In t e re s t ing ly ,  
for molecules  w i t h  t h e  same abso lu te  conf igura t ion  a t  t h e  
a s y m m e t r i c  centre ,  t h e  sense of t h e  t w i s t  b e t w een  t h e  two  
benzene  r ings  is oppos i te  in  a p o m o r p h i n e  an d  in t h i s  
homologue  2. 

Summary. ii, 12-Dihydroxy-7-methy l -4 ,  5, 6, 7, 7a, 8-he- 
x a h y d r o p h e n a n t h r o [ 1 0 ,  1-b, c l -azepine  (2), a homologue  
of a p o m o r p h i n e  (1), has  been  found  to be  devo id  of 
dopamine rg i c  effects. The  biological  dif ferences  be tween  
a p o m o r p h i n e  a n d  th i s  homologue  are exp la ined  in t e r m s  
of differences in  c o n f o r m a t i o n  of t h e  t w o  molecules.  
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T h e  P r o c e s s  of  Surv iva l  of D e n e r v a t e d  and Free ly  A u t o t r a n s p l a n t a t e d  Ske le ta l  M u s c l e  

Surv iva l  of free a u t o t r a n s p l a n t s  of en t i re  ske le ta l  
muscles  was  f i rs t  d e m o n s t r a t e d  b y  STUDITZKY 1'2, b u t  
t h e  i m p o r t a n c e  of p rev ious  d e n e r v a t i o n  was emphas i zed  
b y  THOMPSON 3. Successful  a u t o t r a n s p l a n t a t i o n s  h a v e  
l a t e r  been  r epo r t ed  b y  severa l  authors4-1~ I n  a series of 
i nves t iga t ions  on  d e n e r v a t e d  ca t  muscle  a u t o t r a n s -  
plantsT, n-13, we h a v e  ana lyzed  t h e  va r ious  phases  of 
ea r ly  surv iva l ,  r evascu la r i za t ion  a n d  r e i n n e r v a t i o n  of t h e  
graf t .  Those  s tudies  r e su l t ed  in t he  f ind ing  t h a t  t h e  
muscle  f ibres  unde rgo  d i f fe ren t ia l  changes  in t he  super-  
ficial a n d  deep regions  of t h e  g ra f t  w i t h i n  t he  f i rs t  week  

Fig.  1. S u r v e y  of muscle  g r a f t  8 d a y s  a f t e r  t r a n s p l a n t a t i o n .  3 zones 
a re  d i s t i ngu i shed  (outer ,  m idd l e  a n d  i n n e r  zone). The  b o u n d a r i e s  
b e t w e e n  the  d i f fe ren t  zones a re  no t  c lea r -cu t  a n d  the i r  re la t ive  
ex tens ion  var ies  in d i f fe ren t  p a r t s  of the  t r a n s p l a n t .  • 60. 

a f t e r  t h e  t r a n s p l a n t a t i o n L  I n  pa r t i cu la r ,  t h r ee  con- 
cen t r i c  zones could be  c lear ly  d i s t ingu i shed  where  dif- 
fe ren t ia l  h i s tochemica l  changes  were d e m o n s t r a t e d .  
However ,  t h e  n a t u r e  of these  changes  could n o t  be  
c lear ly  e s t ab l i shed  b y  l igh t  microscopy.  An  u l t ra -  
s t r u c t u r a l  s t u d y  was the re fore  u n d e r t a k e n  in order  to  
define more  precise ly  t h e  process  of su rv iva l  of the  graf t .  

Materials and methods,i The t r a n s p l a n t a t i o n s  were 
m a d e  in two  s tagesL Pr imar i ly ,  a d e n e r v a t i o n  of t h e  
m. pe roneus  longus  of a d u l t  ca t s  was  made.  Secondari ly ,  
3 weeks a f t e r  dene rva t ion ,  t h e  muscles  (d iamete r  8-9  mm,  
l eng th  4 cm) were t r a n s p l a n t e d .  B y  b l u n t  d issect ion a 
t u n n e l  was  c rea ted  u n d e r  t h e  fascia of one of t h e  in te r -  
cos ta l  muscles.  I n  t h i s  way  t h e  f ibres  of the  t r a n s p l a n t  r an  
a t  a p p r o x i m a t e l y  r i gh t  angles to  t h e  in te rcos ta l s .  B o t h  
ends  of t h e  graf t s  were t h e n  s u t u r ed  to t h e  in te rcos ta l  
fascia  u n d e r  s l ight  tens ion.  The  muscles  were r emo v ed  2, 
8 or 15 days  a f te r  t r a n s p l a n t a t i o n  an d  processed for 
e lec t ron  microscopyl  i.e. t r e a t e d  w i t h  2.5 % g l u t a r a l d ehyde  
for 16 h, cu t  in to  slices, pos t f ixed  in 1% o s m i u m  te t rox ide  
a n d  p las t ic  embedded .  For  s impl ic i ty ,  on ly  t h e  f indings  
a f t e r  8 days  of t r a n s p l a n t a t i o n  will  be  descr ibed here. 

Results and discussion. Three  zones could be  dis t in-  
gu ished  in t h e  g ra f t  (Figure 1): a n  ou te r  zone composed  
of a few layers  of muscle  f ibres  w i t h  s l igh t ly  reduced  
d iamete r ,  a midd le  zone compr iz ing  severa l  fascicles of 
v e r y  smal l  muscle  f ibres in t e r spe r sed  w i t h  n u m e r o u s  
o the r  ceils, a n d  a n  inne r  zone where  large pale  muscle  
f ibres  were obse rved  a t  si tes s u r r o u n d e d  a n d  p e n e t r a t e d  
b y  smal l  cells. 

Outer zone (Figure 2). The  surface  of t h e  muscle  f ibres 
d i sp layed  smal l  pap i l l a ry  p ro jec t ions  of t h e  b a s e m e n t  
m e m b r a n e  wh ich  c o n t a i n e d  cy top l a smic  evag ina t ions .  
The  con t rac t i l e  ma te r i a l  showed  a t e n d e n c y  to  become 
conf luen t  in to  large fields. This  was  a p p a r e n t l y  re la ted  to  
a n  a l t e red  d i s t r i b u t i o n  of s a r c o t u b u l a r  s y s t e m  elements .  
T r i ads  were  f r e q u e n t l y  seen t r a n s v e r s e l y  or iented.  
H o n e y c o m b  t u b u l a r  s t ruc tu re s  der ived  f rom the  T-  
sys tems  were also seen. A t  va r i ance  w i t h  t h e  control ,  


