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s t imu la t ion ,  d e t e r m i n e d  f rom t he  same t i ssue  samples ,  
m a k e s  a mere  coincidence  m o s t  unl ikely.  Because  t he  
f i e ld - s t imula ted  ACh o u t p u t  showed also a s imi lar  
increase  d u r i n g  t h a t  t ime  per iod  (Figure 1). I n  fact ,  t h e  
va lue  of t he  f i e ld - s t imula ted  ACh o u t p u t  t h a t  differed 
s ign i f i can t ly  (p < 0.05) f rom t h a t  of Apr i l  19 was found  
on ly  in t he  week end ing  on  J u n e  7. Thus ,  an  increase  of t he  
s p o n t a n e o u s  ACh o u t p u t  in  o the r  words,  a n  increase  of 
ACh n e u r o n a l  a c t i v i t y  of the  A u e r b a c h ' s  p lexus  du r ing  
t he  week  end ing  on  J u n e  7 in c o m p a r i s o n  w i t h  t h a t  of 
Apri l  19 (Figure 1) is real.  Because  t h e  week  end ing  
J u n e  7 was 2 weeks pr io r  to  t he  beg inn ing  of s u m m e r  
1974 and  because  t h e  ACh o u t p u t  was  no t  re la ted  to 
k n o w n  geophysica l  effect, e.g., t e m p e r a t u r e  (Figure  2), 
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Fig. 3. Weekly data of Figure 1 and those tha t  were exetuded f rom 
Figure 1 composited and plotted on the basis of biweeks (A) and 
triweeks (B). Mean atnmspheric temperature of each triweek period 
is also shown in (B). Number within parenthesis is number of animals. 

i t  is l ikely t h a t  these  neu rons  on one h a n d  r e t a ined  some 
c o m m o n  genet ic  c o m p o n e n t  in  spi te  of e v o l u t i o n a r y  
changes ,  on  t he  o t h e r  r e spond  to t he  a p p r o a c h  of s u m m e r  
w i th  a t r a n s i e n t  o u t b u r s t  of ac t iv i ty ,  a l t h o u g h  t he  guinea-  
pig is a n o n - h i b e r n a t o r  3. 

This  f ind ing  is un ique ;  t he re  is no  pub l i shed  r e p o r t  on  
a n y  n e u r o t r a n s m i t t e r  o u t p u t  change  of t h i s  p a t t e r n  
e i the r  in a h i b e r n a t o r  or a n o n - h i b e r n a t o r .  The re  is, 
however ,  a pub l i shed  r epo r t  on seasonal  v a r i a t i o n  of t h e  
ACh o u t p u t  f rom b r a i n  d u r i n g  s leeping a n d  w a k i n g  in a 
n o n - h i b e r n a t o r .  1V~ONNIER a n d  HERKERT 4 obse rved  t h a t  
t h e  ACh o u t p u t  f rom the  r a b b i t  b r a i n  va r i ed  accord ing  
to  t he  season  and  t h a t  t he re  was a good cor re la t ion  
be tween  t he  ACh o u t p u t  a n d  t he  ex t e rna l  da i ly  t e m p e r a -  
ture,  a p a r a m e t e r  of seasonal  cond i t ion  used b y  these  
researchers .  Because  t he  over-a l l  s p o n t a n e o u s  ACh 
o u t p u t  f rom the  A u e r b a e h ' s  p l exus  of gu inea-p ig  i l eum 
showed no  re la t ion  to  t h e  ex t e rna l  dai ly  t e m p e r a t u r e  
(Figure 2), a n d  because  t he  spon t aneous  ACh o u t p u t  
showed no change  dur ing  the  s u m m e r  (Figures 1 a n d  2; 
s u m m e r  began  J u n e  21 accord ing  to the  U n i t e d  S ta te s  
Cl imat ic  Center) ,  i t  is a p p a r e n t  t h a t  ACh n e u r o n s  of t he  
A u e r b a c h ' s  p lexus  f rom these  guinea-pigs  r e sponded  
only  to  t he  seasonal  t r a n s i t i o n  f rom the  spr ing  to t he  
summer .  To d e m o n s t r a t e  th i s  t r a n s i t i o n a l  reac t ion ,  t he  
weekly o u t p u t  d a t a  was composed  and  p lo t t ed  in F igure  
3 on a b iweekly  (3A) a n d  a t r iweek ly  (3B) basis.  As can  
be  seen, t he re  is a l inear  rise of t he  s p o n t a n e o u s  ACh 
o u t p u t  up  to 2 weeks (3A) or 1 week (3B) before  t he  
beg inn ing  of summer .  Again,  b o t h  po in t s  are s ign i f i can t ly  
d i f fe rent  (p < 0.05) f rom t h a t  of the  co r r e spond ing  
ini t ia l  point .  Moreover ,  such  a para l le l i sm b e t w e e n  t he  
spon t aneous  and  t he  f i e ld -s t imula ted  curves  of ACh 
o u t p u t  (3B) is dif f icul t  to  reconcile  as an  e p i p h e n o m e n o n .  
Thus,  d a t a  p resen ted ,  sugges t  t he  exis tence  of a seasonal  
t r a n s i t i o n  effect  on ACh ou tpu t .  W h e t h e r  t h i s  seasonal  
t r ans i t i on  response  is c o m m o n  to all b reeds  of gu inea-p igs  
and  w h e t h e r  i t  var ies  f rom yea r  to  yea r  are ques t ions  ye t  
to  be resolved.  

Summary.  Acety lcho l ine  release f rom A u e r b a c h ' s  
p lexus  of guinea-p ig  i leum, in vi t ro ,  b o t h  spontanco=~:; 
and  evoked  b y  f ie ld-s t imula t ion ,  responds  to t he  seasonal  
t r a n s i t i o n  f rom the  spr ing  to close to t he  b e g i n n i n g  of 
summer .  I t  d id  no t  change  d u r i n g  the  summer ,  however ,  
t e n d e d  to be h igher  t h a n  du r ing  the  in i t ia l  per iod  (3 weeks  
af te r  t he  b e g i n n i n g  of spring).  
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An E v a l u a t i o n  of A p o m o r p h i n e  Act ion  on  D o p a m i n e r g i c  R e c e p t o r s  

A large n u m b e r  of behav ioura l ,  b iochemica l  a n d  
e lec t rophysio logica l  s tud ies  p rov ide  cons iderab le  evi- 
dence  to  p rove  t h a t  a p o m o r p h i n e  ha s  a d i rec t  ac t ion  on  
cen t r a l  dopamine rg ic  receptors .  Thus ,  a p o m o r p h i n e  
induced  decreased  d o p a m i n e  t u r n o v e r  in  corpus  s t r i a t u m  1, 
modi f ied  s t e reo type  b e h a v i o u r  in 6 - O H D A - t r e a t e d  rats2, 
peck ing  response  in p igeons  a and  gnawing  b e h a v i o r  in 

r a t s  4 are r epo r t ed  to  be  a d i r ec t  effect  of t h e  d r u g  on  t h e  
dopamine rg i c  neu rones  of CNS. 

1 M. FEKETE, A. M. I~URTI a n d  I. PRIBUSZ, J .  P h a r m .  P h a r m a c .  22, 
377 (1970). 

z R. SCltOXNFELD and N. U~ETSKV, Eur. J. Pharmac. 79, 115 (1972). 
a H. C. C~ENG and J. P. l.o~G, Eur. J. Pharmac. 26, 313 (1974). 

A. M. ERNST, Psychopharmacologia lO, 316 (1967). 
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However ,  in  more  r ecen t  years  th i s  a s s u m p t i o n  has  
been ques t ioned ,  on  t h e  g rounds  t h a t  if a p o m o r p h i n e -  
induced  peck ing  is dopamine rg i c  in  na tu re ,  a t  l eas t  dop-  
amine ,  L-dopa a n d  a m a n t a d i n e  should  also p roduce  th i s  
response,  w h i c h  t h e y  do n o t  ~. S imi la r ly  apomorph ine ,  
in  c o n t r a s t  to  dopamine ,  p roduces  t he  f igh t ing  a n d  b i t i n g  
responseS;  b locks  d o p a m i n e  synthesisT;  i nh ib i t s  D A  
u p t a k e  in ra ts ,  s t r i a t a l  s y n a p t o s o m e s  ~ a n d  fails to  p roduce  
a complex  s t e r e o t y p y  in open  field s i t ua t i on  ~ (a d o p a m i n e  
m e d i a t e d  response) sugges t ing  t h a t  i t  h a s  a d i f fe ren t  
cen t r a l  s i te  of ac t ion  t h a n  dopamine .  I n  P a r k i n s o n i a n  
p a t i e n t s  also, apom or ph i ne ,  unl ike  e-dopa,  cor rec ts  
t r e m o r s  first ,  r a t h e r  t h a n  akynes i a  a n d  ake thes i a  ~0, a n d  
no  cross to le rance  is k n o w n  to  exis t  b e t w e e n  t h e  two  n 
F u r t h e r m o r e ,  t h e  side effects of b o t h  these  drugs  are no t  
add i t i ve  b u t  an tagon is t i c ,  e.g. t h e  a w a k e n i n g  effects,  
i n v o l u n t a r y  m o v e m e n t s  a n d  n a u s e a  induced  b y  L-dopa 
are an t agon i zed  b y  a p o m o r p h i n e ,  whi le  a p o m o r p h i n e  
induced  seda t ion  is c o u n t e r a c t e d  b y  L-dopa~a. 
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More r ecen t ly  LANGERIa ha s  p roposed  t h e  presence  of 
pre-  and  p o s t s y n a p t i c  D A  receptors ,  wh ich  are n o t  
iden t ica l  in  na tu re .  S imi la r ly  COSTALL e t  al. 14 bel ieve t h a t  
a p o m o r p h i n e - i n d u c e d  s t e r e o t y p y  is n o t  m e d i a t e d  b y  a 
d i rec t  ac t ion  on  cen t r a l  dopamine rg i c  receptors ,  r a t h e r  
p r e s y n a p t i c  even t s  are  more  i m p o r t a n t  in  the  man i f e s t a -  
t ion  of th i s  response15. 

All  these  repor t s  raise  t h e  ques t ions  w h e t h e r  apomor -  
ph ine  a n d  d o p a m i n e  share  a c o m m o n  receptor ,  a n d  if 
a p o m o r p h i n e  ac ts  p re fe ren t i a ly  on  p r e synap t i c  d o p a m i n e  
receptor ,  w h a t  m a y  be  t h e  t opog raph i c  difference b e t w e e n  
pre  a n d  p o s t - s y n a p t i c  d o p a m i n e  receptors  ? We, therefore ,  
feel t h a t  t h e  cr i t ical  e x a m i n a t i o n  of t h e  chemica l  configu-  
r a t i on  of s impler  models  like a p o m o r p h i n e  (I), d o p a m i n e  
(II) a n d  t h e  t e t r a l ine  de r iva t ive ,  2-amino-6,  7 -d ihyd roxy  
(1, 2, 3 , 4 ) - t e t r a h y d r o n a p h t h a l e n e ,  A D T N  (III)  (Figure  1), 
in  r e l a t i on  to  t he i r  pha rmaco log ica l  ac t iv i ty ,  m a y  p rov ide  
v i t a l  clues a n d  new ins igh t  in to  so lv ing th i s  complex  
prob lem.  

The  f lexible  n a t u r e  of t he  e t h y l a m i n e  side cha in  of 
d o p a m i n e  allows t h e  ex is tence  of 1 trans-(V) a n d  2 
gauche-(VI a n d  VII)  conformers  w i th  a s l ight  preference  
of t h e  f o r m e r  TM (Figure  1); a n d  i t  is n o w  clear  t h a t  t h e  
dopamine- l ike  a c t i v i t y  resides in  t he  trans-conformer~L 
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Thus  t he  trans-isomer of 2 - (3 ,4 -me thy lened ioxypheny l )  
cyc lopropy lamine  (MPCA) (IVa), b u t  n o t  t h e  gauche 
(IVb) is ac t ive  in i nduc ing  dopamine - l ike  effects  in  t h e  
s t r i a t u m l L  Simi la r ly  a r igid molecule l ike A D T N  (III), 
which  is conformat ion-wise  a l m o s t  iden t ica l  to  trans- 
dopamine ,  has  been  r epo r t ed  to  be  a d o p a m i n e  recep tor  
agonis t  Is. R e c e n t l y  HORN 19 has  also p rov ided  ev idence  
t h a t ,  besides  be ing  a d o p a m i n e  recep tor  agonis t ,  A D T N  
is a p o t e n t  i n h i b i t o r  of d o p a m i n e  u p t a k e  a n d  t h u s  t i le  
p re fe r red  c o n f o r m a t i o n  for  d o p a m i n e  a t  t he  u p t a k e  s i te  
shou ld  be  ak in  to  t h a t  of A D T N  i.e. lrans (O-N b o n d  
d i s t ance  of 7 ,8~  is iden t ica l  b o t h  in V a n d  III). 

B u t  we h a v e  to  keep in m i n d  t h a t  d o p a m i n e  ha s  2 
con fo rma t iona l  centres .  One cen t re  resu l t s  in s t r u c t u r e  
(v-vi i)  as dep ic ted  b y  RAKKER et  a13 ~ and  COSTALL e t  
al. 1: (Figure 1) while  t he  o t h e r  c o n f o r m a t i o n a l  va r i ab l e  
depends  on the  r o t a t i o n  of t he  ca techol  r ing.  Thus ,  more  
precisely,  t he  d o p a m i n e  s t r u c t u r e  e m b e d d e d  in t he  A D T N  
molecule  is ce r t a in ly  trans, b u t  w i th  t h e  ca techo l  r ing  
transoid to  ~- and  /~ ca rbons  of d o p a m i n e  (Va) (Figure 
2). Thus ,  pos t - synap t i ca l l y  t h e  prefer red  c o n f o r m a t i o n  
of d o p a m i n e  could be trans-transoid (Va). F igure  2 also 
depic ts  a t opog raph i ca l  ske tch  of t he  c o m p l i m e n t a r y  
pos t - synap t i c  d o p a m i n e  recep to r  and  exp la ins  how t h e  
trans-transoid d o p a m i n e  a n d  A D T N  fi t  in to  t he  proposed  
recep tor  sites. 

In te res t ing ly ,  while  A D T N  elicits cha rac te r i s t i c  dopa-  
mine- l ike  ac t i v i t y  on specific dopamine rg ic  neu rons  of the  
snai l  Helix  aspersa, a p o m o r p h i n e  does not  el. This  dra-  
ma t i c  se lec t iv i ty  of A D T N  b y  snai l  dopamine rg i c  
recep tors  m a y  acco un t  for t he  fac t  t h a t  t h e  snai l  recep tors  
m a y  resemble  m a m m a l i a n  p o s t - s y n a p t i c  d o p a m i n e  
receptors  a n d  t h a t  a p o m o r p h i n e  m a y  n o t  ac t  pos t -  
synap t ica l ly ,  a sugges t ion  in accordance  w i t h  r ecen t  
repor t s  s. S t ruc tu r e  a c t i v i t y  s tudies  on a p o m o r p h i n e  
ana logues  h a v e  m a d e  i t  a b u n d a n t l y  clear t h a t  the  pre-  
sence of l l - O H  group in cor rec t  spa t ia l  r e l a t ionsh ip  to 
n i t rogen  is essent ia l  for dopamine- l ike  activityg~. There-  
fore, i t  seems p r o b a b l e  t h a t  th i s  s t ruc tu ra l  r e q u i r e m e n t  for 
a p o m o r p h i n e  is specific and  c o m p l i m e n t a r y  to  a d i s t inc t ly  
d i f fe rent  p re - synap t i c  d o p a m i n e  receptor .  More precisely 
the  d o p a m i n e  c o n f o r m a t i o n  e m b e d d e d  in t he  a p o m o r p h i n e  
molecule  is also trans-like (V) b u t  w i th  ca techo l  r ing  
cisoid to  e- and  /~-carbons of d o p a m i n e  side cha in  (Vb) 
(Figure 3). Thus,  p r e - s ynap t i c a l l y  the  p re fe r red  d o p a m i n e  
c o n f o r m a t i o n  appear s  to  be  trans-cisoid (Vb).  A topo-  

graphical ske t ch  of t he  p roposed  p r e - s y n a p t i c  d o p a m i n e  
receptor ,  on  which  a p o m o r p h i n e  m a y  in te rac t ,  is also 
s h o w n  in F igure  3. Af te r  careful  e v a l u a t i o n  of t he  argu-  
m e n t s  for  and  aga ins t  t h e  d i rec t  ac t ion  of a p o m o r p h i n e  
a n d  A D T N  on t h e  d o p a m i n e  receptors ,  we propose  t h a t  
the pos t - synap t i c  a n d  p r e - synap t i c  r ecep to r  of d o p a m i n e  
differ  in t he  c o n f o r m a t i o n a l  r es t r i c t ions  t h e y  impose  on  
agonis t  molecules.  Rig id  molecules  l ike A D T N  ho ld  
trans-transoid, while  a p o m o r p h i n e  incorpora tes  trans- 
cisoid c o n f o r m a t i o n  of d o p a m i n e  a n d  m a y  i n t e r a c t  w i t h  
p o s t - s y n a p t i c  and  p r e - synap t i c  recep tors  respec t ive ly ;  
whi le  d o p a m i n e  b y  v i r t u e  of i t s  molecu la r  f lexibi l i ty  can  
f i t  in bo th .  The  a p p r o a c h  m a y  a p p e a r  to  be  a n  over-  
s impl i f i ca t ion ;  never the less ,  t he  p roposed  h y p o t h e s i s  
shou ld  p rov ide  a useful  f r a m e w o r k  for des ign ing  new 
agen ts  for f u r t he r  inves t iga t ions .  

Summary.  The  con t rove r s i a l  l i t e r a tu re  r epor t s  leave 
open  a ques t ion  w h e t h e r  a p o m o r p h i n e  (APO) and  dopa-  
m i n e  (DA) sha re  a c o m m o n  recep to r  ? Af t e r  careful  
e v a l u a t i o n  of t h e  a r g u m e n t s ,  b o t h  for and  agains t ,  a b o u t  
d i rec t  ac t ion  of A P O  on DA recep to r  we propose  t h a t  
r igid molecules  like APO hold  trans-cisoid c o n f o r m a t i o n  
and  p re fe rab ly  i n t e r a c t  w i t h  t he  p r e - s y n a p t i c  DA 
receptors  while A D T N  (2-amino-6,  7 -d ihydroxy ,  1, 2, 3, 4- 
t e t r a h y d r o n a p h t h a l e n e )  i nco rpora t e s  trans-transoid con-  
f o r m a t i o n  and  p r imar i l y  ac t s  on  p o s t - s y n a p t i c  D A  
receptors .  Dopamine ,  b y  v i r t u e  of i ts  molecu la r  f lexibi l i ty ,  
can  ac t  on  b o t h  the  receptors .  
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The Uptake of 35S by Hypothalamic and Neurohypophysial  Proteins Following 
Intraventricular Injection of L-Cysteine-~S-Hydrochloride in Rats Dehydrated and Reserpinized 

There  is some ev idence  showing  t h a t  t he  neu ra l  i n p u t  
to  t h e  sup raop t i c  and  p a r a v e n t r i c u l a r  neu rones  is nora -  
drenerg ic  as well as cholinergic,  t he  fo rmer  be ing  in-  
h i b i t o r y  a n d  t he  l a t t e r  s t i m u l a t o r y  1. I n  t he  h y d r a t e d  
rats ,  however ,  b o t h  adrenerg ic  a n d  chol inergic  m e c h a n i s m s  
were r e c e n t l y  obse rved  to p r o v o k e  t he  release of vaso-  
press in  ~. The  d a t a  conce rn ing  changes  of vasopres s in  
l i be ra t ion  as inf luenced  b y  rese rp ine - induced  i n h i b i t i o n  
of m o n o a m i n e r g i c  t r a n s m i s s i o n  are so far  no t  cons i s t en t :  
an  a u g m e n t a t i o n  g, 4, a decrease  5,6 and  on ly  negl igible  
effect  7 h a v e  been  repor ted .  Rese rp ine  h a s  been  found  to 
i n h i b i t  t h e  vasopress in  response  to  h y p e r o s m o t i c  s t imula -  
t ion  s a n d  to d i m i n i s h  t h e  b lock  of t h e  mi lk  e jec t ion  
ref lex induced  b y  s t ress  9. 

The  p r e s e n t  work  deals  w i t h  t he  i n c o r p o r a t i o n  of s~S 
in to  TCA-prec ip i t ab le  p ro t e in s  of t he  hypothalamo- 

n e u r o h y p o p h y s i a l  System in w h i t e  r a t s  d e h y d r a t e d  a n d  
reserpinized.  

Material and methods. Male r a t s  of F x genera t ion ,  weigh-  
ing 275-350 g, b r ed  of A u g u s t  males  a n d  W i s t a r  females  
were used. The  a n i m a l s  were m a i n t a i n e d  in a 14-h l ight ,  
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