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men t s ,  r a t s  were p r e t r e a t e d  w i t h  e rgocorn ine  ( m e t h a n e -  
su l fona te :  5 m g / k g  i.p.), CB 154 (2-Br ~-ergocrypt ine  
mesy l a t e :  5 m g / k g  i:p.) n ,  or y o h i m b i n e  HC1 (Merck) 
(1 m g / k g  i.p.), 20 m i n  before  m o r p h i n e  in jec t ions .  

Results. Stereotyped movements. S 3608 induced  au to -  
m a t i c  m o v e m e n t s  s imi la r  to  those  p roduced  b y  apo-  
m o r p h i n e  (sniffing, l icking),  b u t  less i m p o r t a n t  (b i t ing  
reduced)  (Figure) .  The  s t i m u l a t i n g  effects of apomor -  
p h i n e  a p p e a r e d  dose d e p e n d e n t .  I n  g rouped  animals ,  t h e  
a p o m o r p h i n e  effects (1.25 mg/kg)  was g r e a t l y  e n h a n c e d  
c o m p a r e d  to  t h a t  o b t a i n e d  in i so la ted  ra ts .  On  t h e  con-  
t r a ry ,  S 3608 a t  80 m g / k g  s.c. n e v e r  i nduced  a h i g h  
i n t e n s i t y  c o m p o n e n t  of t he  s t e r eo t yped  ac t iv i ty ,  as 
r epo r t ed  w i t h  Piribedi112,13. T he  i n t e n s i t y  of s t e r e o t y p y  
was n o t  e n h a n c e d  b y  increas ing  t h e  dosage over  40 mg/kg,  
or b y  g roup ing  animals .  F u r t h e r m o r e ,  S 3608 even  a t  
80 m g / k g  did  n o t  induce  ag res s iv i ty  in  g rouped  rats ,  
c o n t r a r y  to  a p o m o r p h i n e  a t  2.5 m g / k g  (Figure).  

Rotations. S 3608 a n d  P i r ibed i l  (25 m g / k g  i.p.) i nduced  
a t u r n i n g  behav iour ,  c o n t r a l a t e r a l  to  t he  lef t  les ionned 
n ig ro -neos t r i a t a l  t r ac t .  T he  t o t a l  n u m b e r  of t u r n s / r a t  • 
SE were r e spec t ive ly  in 30 m i n  = 222 • 92 a n d  214 • 84 
(n = 6). The  same  c o m p o u n d s  a d m i n i s t e r e d  a t  6 m g / k g  
i.p., i nduced  in 3 h a t o t a l  n u m b e r  of r o t a t i o n s  of 1151 
(-t-370) and  957 (~ 261) for  S 3608 a n d  Pir ibedi l ,  respec-  
t i ve ly  (n = 6). The  effect  of t he  two  subs t ances  a p p e a r e d  
s imi lar  on  t h e  r o t a t i o n  model  a n d  was of a long du ra t i on .  

Interaction with morphine catatonia. The  ca t a ton igen i c  
EDs0 of m o r p h i n e  a lone was 8.2 m g / k g  (6-11).  Af te r  a 
p rev ious  t r e a t m e n t  w i t h  S 3608 (8 mg/kg) ,  t he  m o r p h i n e  
induced  r ig id i ty  was modif ied,  a n d  t he  EDs0 va lue  was 
27.3 m g / k g  (15-47) (p < 0.05). On t he  o t h e r  h a n d ,  
ergocornine ,  CB 154 a n d  y o h i m b i n e  gave  ev idence  of 
a n t a g o n i s t i c  proper t ies . .  I n  these  expe r imen t s ,  t he  new 
ca t a ton igen i c  EDs0 of m o r p h i n e  were respect ive ly ,  38 mg/  
kg  (18-79), 23.5 mg /kg  (13-40) a n d  23.3 m g / k g  (12-43) 
(p < 0.05). 

Conclusion. The  cen t r a l  s t i m u l a t i n g  effect  of S 3608 
in t he  r a t  induced  a s t e r eo t yped  b e h a v i o u r a l  response,  
s imi la r  to  t h a t  of apom or ph i ne .  T he  i n t e n s i t y  of s t imula -  
t ion  was sel f - l imited and  inc reas ing  t he  dosage of S 3608 
above  40 m g / k g  d id  n o t  mod i fy  t he  response.  T he  s tereo-  
t y p e d  response  was on ly  e n h a n c e d  in h ighe r  doses in t he  
case of apomorph ine .  On t he  con t r a ry ,  these  changes  were 
n o t  obse rved  w i t h  S 3608 i n d i c a t i n g  t he  cen t r a l  s t i m u l a n t  

effect  is d i f fe ren t  in  n a t u r e  or  i n t ens i t y .  S 3608 a n d  
P i r ibed i l  i nduced  t u r n i n g  in ra ts ,  c o n t r a l a t e r a l  to  a lesion 
in  t h e  s u b s t a n t i a - n i g r a .  The  2 c o m p o u n d s  h a v e  a su s t a ined  
effect, t h e  c en t r a l  dopamine rg i c  s t i m u l a n t  p o t e n c y  be ing  
comparab l e .  S 3608 exe r t ed  a de l ay  on  t he  onse t  of 
m o r p h i n e  c a t a t o n i a ,  mod i fy ing  t h e  EDs0 of t he  analgesic .  
E rgoco rn ine  a n d  CB 154 b e h a v e d  as power fu l  a n t a g o n i s t s  
on  m o r p h i n e  c a t a t o n i a ,  t h e  fo rmer  c o m p o u n d  induc ing  
p e r i p h e r a l  n e u r o v e g e t a t i v e  signs, b u t  t h e  a n t a g o n i s t i c  
effect  of CB 154 was obse rved  w i t h o u t  a n y  v e g e t a t i v e  
signs. Y o h i m b i n e  modi f ied  t he  m o r p h i n e  r ig idi ty ,  i nd i ca t -  
ing t h a t  a b lock  of t h e  cen t r a l  s y m p a t h e t i c  a c t i v i t y  m a y  
be  de t ec t ed  in t he  m o r p h i n e  model ,  as well  as a s t rong  
d i rec t  dopamine rg i c  s t i m u l a n t  effect. 

The  d a t a  s u p p o r t  t h e  h y p o t h e s i s  t h a t  S 3608 is a new 
d i rec t  c en t r a l  d o p a m i n e  s t i m u l a n t ,  d i f fe ren t  f rom apo-  
morph ine ,  q u a l i t a t i v e l y  a n d  q u a n t i t a t i v e l y .  In  t he  ro t a -  
t i on  model ,  t he  p o t e n c y  of s t i m u l a t i o n  is s imi la r  to  t h a t  of 
Pi r ibedi l .  F u r t h e r  e x p e r i m e n t s  are  in progress  to  e luc ida te  
t he  m e c h a n i s m  of ac t ion  of S 3608 on  cen t r a l  dopamine rg i c  
a n d  no rad rene rg i c  mechan i sms .  

Rdsumd. Le S 3608 El - (coumaran-5-y l  m6thyl ) -4- (2-  
th iazolyl )  pip6razineJ p r o d u i t  une  i m p o r t a n t  a c t i v a t i o n  
des r6cep teurs  c e n t r a u x  de d o p a m i n e  chez le ra t .  Les 
r6su l t a t s  p e r m e t t e n t  de fo rmule r  l ' h y p o t h 6 s e  d ' u n  mdca-  
n i sme  d ' a c t i o n  d i r ec t  a u x  doses faibles.  
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Ultrastructural Changes in the Neural Lobe of the 

Since 1952 1 and  19552 t h e r e  h a v e  been  r epo r t s  on  t he  
i n h i b i t o r y  role of amines  on  t he  release of an t i d iu r e t i c  
ho rmone .  The  h i s tochemica l ly  d e m o n s t r a b l e  aminerg ic  
i n n e r v a t i o n  of t he  neu rosec re to ry  cells in  t he  s u p r a o p t i c  
nucleusa,  4 or t h e  d i rec t  amine rg ic  i n n e r v a t i o n  of t he  
neu ra l  lobe 5 are b o t h  l ikely si tes for in f luenc ing  n e u r o n a l  
control .  The  o b s e r v a t i o n  t h a t  reserp ine  deple tes  neuro -  
sec re to ry  granules  f rom t h e  neu r ons  of sup raop t i c  
nuc leus  4 led us to  s t u d y  f u r t h e r  t h e  effect  of reserp ine  on  
t h e  u l t r a s t r u c t u r e  of t h e  neu ra l  lobe. 

The  dosages of reserpine,  Serpasi l  | (Ciba), were t hose  
genera l ly  used for  dep le t ion  of amines  f rom t he  b r a i n  
t issue. Serpasi l  | was  in jec ted  i.p. in  10 mg/kg ,  5 mg/kg ,  
2.5 mg/kg ,  and  1 m g / k g  dosages  24 h before  ki l l ing t h e  
rats .  28 ma le  a lb ino  t a t s  of Sp rague -Dawley  s t ra in ,  weigh-  
ing a b o u t  200 g, were used for t h e  p r e s en t  s tudy .  Gomor i ' s  
c h r o m - a l u m  h a e m a t o x y l i n  s t a in ing  6 for neu rosec re to ry  
m a t e r i a l  was  pe r fo rmed  on t h e  n e u r a l  lobes of 2 r a t s  in  

Rat Pituitary Induced by Reserpine Treatment 

eve ry  dosage group  a n d  on  4 controls .  The  o t h e r  r a t s  
were per fused  v ia  t he  lef t  ven t r i c l e  w i t h  2 .5% g lu ta ra l -  
d e h y d e  0.1 M p h o s p h a t e  buf fe r  so lu t ion  for 15 min .  The  
neu ra l  lobes were t h e n  excized a n d  i m m e r s i o n  f ixed for  
4 h in t he  same f ixa t ive ,  pos t f ixed  in 1% OsO 4 for  1 h,  
d e h y d r a t e d  and  e m b e d d e d  in Epon-Ara ld i t e .  T h e  u l t r a -  
t h i n  sect ions  were s t a ined  w i t h  lead c i t r a t e  r a n d  u r a n y l  
a ce t a t e  s. 
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L i g h t  m i c r o s c o p i c a l l y ,  n o  d e t e c t a b l e  s t a i n i n g  of  n e u r o -  
s e c r e t o r y  m a t e r i a l  w a s  o b s e r v e d  in  t h e  n e u r a l  l obes  of  a n y  
of  t h e  r e s e r p i n e - t r e a t e d  r a t s  as  c o m p a r e d  w i t h  t h e  c o n -  
t ro i s ,  w h i c h  s t a i n e d  for  t h e  n e u r o s e c r e t o r y  m a t e r i a l .  T h e  
n e u r o s e c r e t o r y  e n d i n g s  s h o w e d  v a c u o l i z a t i o n .  

U l t r a s t r u c t u r a l  c h a n g e s  o b s e r v e d  in  t h e  n e u r a l  l o b e s  
of  t h e  r e s e r p i n e - t r e a t e d  r a t s  we re  c o n s p i c u o u s ,  b e i n g  m o s t  
a d v a n c e d  in  t h e  r a t s  w h i c h  h a d  r e c e i v e d  10 m g / k g  of  
r e s e r p i n e .  T h e  n u m b e r  o f  n e u r o s e c r e t o r y  g r a n u l e s  of  
1 5 0 0 - 2 5 0 0  _~ d i a m e t e r  h a d  s t r i k i n g l y  d e c r e a s e d  in  t h e  
n e r v e  t e r m i n a l s  ( F i g u r e  1), w h i l e  in  t h e  c o n t r o l  a n i m a l s  

t h e  n e r v e  t e r m i n a l s  c o n t a i n e d  l a r g e  n u m b e r s  o f  g r a n u l e s  
w i t h  d i f f e r e n t  s h a d e s  o f  e l e c t r o n  o p a q u e  co re s  ( F i g u r e  2). 
I n  p a r t i c u l a r ,  t h e  l a r g e  e n d i n g s ,  H e r r i n g  b o d i e s ,  e x h i b i t e d  
m e m b r a n e o u s  l a m e l l a r y  b o d i e s  a n d  l y s o s o m e - l i k e  o r g a n -  
e l les  ( F i g u r e  3), w h i c h  a r e  n o t  u s u a l l y  f o u n d .  T h e  n u m b e r  
o f  c l ea r  s y n a p t i c - l i k e  v e s i c l e s  o f  450 A d i a m e t e r  w a s  
i n c r e a s e d ,  a s  s e e n  in  F i g u r e  1. G l y c o g e n  p a r t i c l e s  w e re  
o b s e r v e d  in  t h e  n e r v e  t e r m i n a l s  o f  t h e  r e s e r p i n e - t r e a t e d  
r a t s .  

T h e  p i t u i c y t e s ,  w h i c h  u n d e r  n o r m a l  c o n d i t i o n s  s h o w  
r e l a t i v e l y  f e w  cell  o r g a n e l l e s  a n d  a r e  m a i n l y  d e v o i d  o f  

Fig. 1. Electron microscopic view of nerve terminals from the neural lobe of a rat treated 24 h before with 10 mg/kg reserpine. Note the dis- 
appearance of the large hormone storage granules, and the appearance of large amounts  of small clear vesicles (pointed by arrows). The 
axons contain glycogen (G). • 16605. 

Fig. 2. In electron microscopic view of the neural lobe of a control rat  the nerve terminals contai~ abundant ly hormone granules of different 
electron density. A pituieyte with scanty cell organelles is seen in the upper corner. • 5100. 

Fig. 3. A large neuroseeretory terminal of a rat  treated with 5 mg/kg reserpine. Vacuoles, lamellary bodies (MB), lysosome-like bodies and an 
increase in tubular structures (T) were common features. • 16605. 

Fig. 4. A nerve terminal (NT) is seen invaginated in the cytoplasm of a pituieyte (P), which shows a processus (PP) and large lipid droplets 
(L) in its cytoplasm. • 16605. 
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l ipid drople ts ,  r evea led  n u m e r o u s  large l ipid d rop le t s  
a f t e r  reserp ine  t r e a t m e n t ,  see F igure  4. The  p i t u i c y t e s  
h a d  fo rmed  processes  wh ich  s u r r o u n d e d  t h e  neuro -  
sec re to ry  axons .  Some of t h e  t e r m i n a l s  were found  to be  
i n v a g i n a t e d  in t he  c y t o p l a s m  of t he  p i t u i cy t e s  (Figure  4). 

The  doses of r ese rp ine  used in t h e  p r e sen t  s t u d y :  1, 2.5, 
5 a n d  10 mg/kg ,  wh ich  are genera l ly  used on  e x p e r i m e n t a l  
an ima l s  to  deple te  t he  amines ,  were found  to  p roduce  
m a r k e d  u l t r a s t r u c t u r a l  changes  in t h e  n e r v e  t e rmina l s ,  
sugges t ing  a v igorous  release of h o r m o n e  granules .  Due  
to t he  dep le t ion  of g r a n u l a r  mate r ia l ,  t h e  r eac t ion  of t h e  
p i t u i cy t e s  seemed wel l -adap ted .  I t  h a s  been  sugges ted  
t h a t  t h e  p i t u i cy t e s  are  i nvo lved  in t h e  secre t ion  process  
of the  h o r m o n e  reIease~. The  phagocy tos i s  of t h e  n e r v e  
t e r m i n a l s  b y  the  p i tu i cy te s  ha s  been  observed ,  e.g. a f t e r  
s t a lk  t r a n s s e c t i o n  lead ing  to  an  increase  in t he  l ipid 
droplets~0, n .  The  conspicuous  f ind ing  of e n h a n c e d  clear  
smal l  vesicles in t he  axon  t e rmina l s  suggests  t h e i r  par t ic i -  
p a t i o n  in t he  release of h o r m o n e s  in some way.  The i r  
origin,  c o n t e n t  and  func t ion ,  and  especial ly  t h e i r  r e l a t ion  
to t he  h o r m o n e  s torage  granules ,  is still  u n s e t t l e d  le. I f  t h e  
h o r m o n e  release induced  b y  reserp ine  t r e a t m e n t  is caused  
b y  i n h i b i t i o n  of t h e  amine-erg ic  con t ro l  of t he  h o r m o n e  
release, is i t  due  to o the r  pha rmaco log ica l  p roper t i e s  of 
reserpine,  e.g. toxic  or lyr ic  p roper t i e s  of the  dosages  
used, or does reserp ine  i n t e r a c t  in t he  g r a n u l a r  b o n d i n g  

m e c h a n i s m  ? This  ques t i on  r e m a i n s  to  be  answered.  To 
d i f f e ren t i a t e  t h e  poss ib le  mech an i s ms ,  s tud ies  w i t h  dif-  
f e r en t  dosages of r ese rp ine  c o m b i n e d  w i t h  in  v i t ro  s tud ies  
a n d  us ing  chemica l  s y m p a t h e c t o m y  to exc lude  t h e  effect  
of aminerg ic  i n n e r v a t i o n ,  are  in  progress.  

Summary. The  doses of reserpine ,  w h i c h  are genera l ly  
used to  deple te  a m i n e s  f rom t h e  n e r v o u s  t i ssue  caused  
m a r k e d  u l t r a s t r u c t u r a l  changes  in t h e  n e u r a l  lobes of 
reserp ine  t r e a t e d  ra ts .  T h e  f ind ings  sugges ted  dep le t ion  
of neu rosec re to ry  granules ,  inc reased  lysosomal  a c t i v i t y  
an d  changes  in t h e  p i tu icy tes .  
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Unusua l  Mitochondria  in H u m a n  Skeletal  Muscle  

Dur ing  recen t  years,  m a n y  a typ ica l  m i t o c h o n d r i a  
h a v e  been  repor ted ,  and  severa l  pa tho log ica l  cond i t ions  
are k n o w n  in which  m i t o c h o n d r i a l  a l t e r a t ions  h a v e  been  
o b s e r v e d ~ - n .  Megami tochondr i a ,  for ins tance ,  cha rac t e r -  
ized b y  a n  eno rmous  d imens ion  of t he  m a t r i x  and  a 
reduced  n u m b e r  of cr i s tae  h a v e  been  found  in a neph ro t i c  
syndrome ,  id iopa th ic  c a r d i o m y o p a t h y ,  and  can  be 

e x p e r i m e n t a l l y  i nduced  in h e p a t o c y t e s  of roden t s  a f t e r  
feeding e t h i d i u m  b r o m i d e  or chloramphenico112,13 

The  purpose  of th i s  c o m m u n i c a t i o n  is to  r epo r t  on  a 
h i t h e r t o  u n k n o w n  morpho log ica l  p h e n o m e n o n  of mi to -  
chondr i a  which  has  been  obse rved  in one case of sys temic  
sclerosis (scleroderma) d u r i n g  e lec t ron  microscopica l  
s tudies  of h u m a n  skele ta l  muscle.  

Material and method. T h e  p a t i e n t  was  a 40-years-old  
male  w h o  showed a genera l ized  c u t a n e o u s  sc le roderma  of 
a t  l eas t  2 years  du ra t ion .  T h e  spec imens  of the  muscle  
b iopsy  were pref ixed  in buf fe red  g l u t a r a l d e h y d  and  pos t -  
f ixed in buffered  OsO~-solution. U l t r a t h i n  sec t ion  were 
i n v e s t i g a t e d  e lec t ron  microscopica l ly  a f te r  s t a in ing  w i t h  
u r a n y l  a ce t a t e  an d  lead c i t r a t e  solut ions.  

Results and discussion. T h e  muscle  cells i n v e s t i g a t e d  in 
th i s  case are c h a r a c t e r i z e d  b y  t h e  presence  of a b u n d a n t  
m i t o c h o n d r i a ,  m o s t  of wh ich  are loca ted  nea r  t h e  sarcolem-  
m a  s u r r o u n d i n g  t h e  nuc leus  (Figure 1). The  m i t o c h o n d r i a  
- usua l ly  spher ica l  or s o m e w h a t  e longa ted  - are loca ted  
v e r y  close, so t h a t  no o the r  organel ls  can  be seen. T h e y  

Fig.  1. Tis m i c r o g r a p h  p resen t s  the  s u b s a r c o l e m m a i  p a r t  of a muscle  
fibre which contains a nucleus (n) and abundant mitochondria (m) 
partly showing a drumstick-like shape, i = interstitial space. • 12,500. 
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