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h e a r t  and  ad rena l  c a t e c h o l a m i n e  c o n c e n t r a t i o n  is as ye t  
to  be  de t e rmined .  

The  h e a r t  is t h e  m o s t  sens i t ive  t i ssue  to  t he  dep le t ing  
ac t ion  of t h e  ( - - ) - i somer  w i t h  g rea te r  t h a n  90% reduc t i on  
of n o r e p i n e p h r i n e  a t  t he  25 m g / k g  dose. B r a i n s t e m  and  
ad rena l  g lands  were lowered 30 a n d  50% respec t ive ly  
a t  t he  100 m g / k g  dose. Th i s  dep le t ing  ac t ion  on  t he  adre-  
nals  ha s  been  conf i rmed  b y  DAIRMAN 13 and  has  no t  been  
obse rved  w i t h  6 - h y d r o x y d o p a m i n e  ~4. I n  con t ras t ,  b o t h  
isomers  fai led to lower  b r a i n s t e m  se ro ton in  c o n c e n t r a t i o n  
wh ich  is s imi lar  to  t he  effects of 6 - h y d r o x y d o p a m i n e K  

The  resu l t s  w i t h  t i le op t ica l  i somers  of 6 - h y d r o x y d o p a  
sugges t  some in t e r e s t i ng  possibi l i t ies  in  u t i l iz ing  one of 
these  c o m p o u n d s  as e x p e r i m e n t a l  pha rmaco log ica l  tool. 
F i rs t ,  ( - - ) - 6 - h y d r o x y d o p a  a t  a dose of 25 m g / k g  for 2 days  
can  m a r k e d l y  deple te  pe r iphe ra l  s tores  of no r ep i neph r ine  
w i t h o u t  a l t e r i ng  cen t r a l  levels. A l t e rna t ive ly ,  u t i l iz ing 
( - - ) - 6 - h y d r o x y d o p a  w i t h  a p e r i p h e r a l  deca rboxy la se  
i n h i b i t o r  such  as NI-(DL-Seryl)-N~-(2, 3, 4 - t r i h y d r o x y b e n -  
zy l )hydraz ine  12, pe r iphe ra l  dep le t ion  of ca t echo lamines  
can  be  k e p t  a t  m i n i m a l  levels  whi le  cen t r a l  deple t ion  is 
p ronounced .  Final ly ,  ( - - ) - 6 - h y d r o x y d o p a  (100mg/kg)  
a d m i n i s t e r e d  pe r iphe ra l l y  can  dep le te  b r a i n  norep ine-  
p h r i n e  w i t h o u t  a l t e r ing  b r a i n  se ro ton in  con ten t .  

Zusammen/assung. Die op t i schen  I s o m e r e n  yon  6-Hy-  
d r o x y d o p a  w u r d e n  s y n t h e t i s i e r t  u n d  ih r  E f f e k t  auf  den  
Ka techo laminsp i ege l  ve r sch iedene r  Organe  in der  R a t t e  
b e s t i m m t .  D e m  ( - - ) - I s o m e r e n  gegeni iber  wa ren  Herz  u n d  
N e b e n n i e r e n  ~iusserst empf ind l i ch  und  im Geh i rn  wurde  
der  Norep inephr insp iege l  erniedr ig t .  
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Electrocardiographic and Behavioral Effects of L-DOPA in the Guinea-Pig  

Since 19601 t he  gu inea-p ig  has  been  shown  to be  
suscep t ib le  to  p s y c h o p h a r m a c o l o g i c a l  procedures ,  par -  
t i cu la r ly  to  t he  decond i t i on ing  effect  of p s ycho t rop i c  
d rugs  ~ le. 

I t  is k n o w n  t h a t  L-DOPA, bes ide  r ep re sen t ing  a new 
a n d  v e r y  effect ive  a g e n t  for t he  t r e a t m e n t  of pa rk in -  
sonism, m a y  inf luence  h u m a n  a n d  a n i m a l  b e h a v i o r  is. 
P e r h a p s  t he  b e h a v i o r a l  effects of L-DOPA m a y  con- 
t r i b u t e  in  some degree to  t h e  eff icacy of the  d rug  in 
p a r k i n s o n i s m .  Therefore ,  in  t he  p r e s e n t  no te  we r e p o r t  
some resu l t s  of research  in progress  on  t he  b e h a v i o r a l  
effects  of I , -DOPA in t h e  guinea-pig.  A specific decon-  
d i t i on ing  effect  6,11, ~2 of t he  d rug  in th i s  a n i m a l  could 
s u p p o r t  t he  h y p o t h e s i s  t h a t  L-DOPA has  p s ycho t rop i c  
proper t ies ,  in  a d d i t i o n  to a n t i p a r k i n s o n  act ion.  

On t h e  o t h e r  hand ,  m a n y  P a r k i n s o n  p a t i e n t s  t r e a t e d  
w i t h  L-DOPA develop  side effects, inc lud ing  psycho-  
neurologica l  and  cardiological  a l t e r a t ions  ~3. Thus  t h e  
pu rpose  of our  research  was also to  invesLigate a n d  
compare  t he  effects  of L-DOPA on s p o n t a n e o u s  b e h a v i o r  
a n d  ECG in guinea-pigsZ, K Since t h e  side-effects  a n d  
t o x i c i t y  of L-DOPA pe r  os in  m a n  seem to  be  m a i n l y  
connec ted  w i t h  impur i t i e s  c o n t a i n e d  in a ' p r e p a r a t i o n  of 
d o u b t f u l  qua l i t y  'la, in our  e x p e r i m e n t s  we h a v e  used 
5 - D O P A  suppl ied  b y  R o c h e  of Swi t ze r l and  ( L A R O D O P A ) ,  
wh ich  ' un t i l  r ecen t ly  was t he  on ly  L-DOPA a p p r o v e d  b y  
t he  C o m m i t t e e '  on  t he  Sa fe ty  of Drugs  ~8 

Fo r  t he  cl inical  impl i ca t ions  of our  e x p e r i m e n t a l  resu l t s  
we h a v e  used t h e  same  rou t e  of a d m i n i s t r a t i o n  a n d  a 
dose pro  kg close to  t h e  da i ly  dose pro  kg usua l ly  employed  
in Clinics for t he  L-DOPA t r e a t m e n t  of pa rk in son i sm.  

Melhods a~d results. ENects on spontaneous behavior and 
ECG. I n  15 ma le  guinea-pigs  we igh ing  420-650 g, L-DOPA 
in single oral  dose of 10-100-1000 m g / k g  (5 a n i m a l s  for 
each  dose) d id  no t  induce  a n y  changes  in  s p o n t a n e o u s  
b e h a v i o r  or  ECG recorded  before  and  1-24 h a f t e r  t h e  
a d m i n i s t r a t i o n .  

In  a n o t h e r  expe r imen t ,  4 ma le  guinea-pigs ,  each  weigh- 
ing a b o u t  500 g, were sub jec t ed  f i rs t  to  a d m i n i s t r a t i o n  of 

1000 m g / k g  pe r  os of L-DOPA followed 2 4 h  la te r  b y  
a second a d m i n i s t r a t i o n  of 3000 m g / k g  per  os of L-DOPA.  
Af te r  t he  f i r s t  a d m i n i s t r a t i o n  no  behav io ra l  changes  were 
observed ,  while  increased  diuresis,  t r e m o r s  a n d  depres-  
s ion were found  in all  t h e  4 guinea-p igs  a f te r  Che second 
a d m i n i s t r a t i o n .  1 gu inea-p ig  d ied  40 h a f t e r  t he  second 
admin i s t r a t i on ,  while  t he  o the r  3 an ima l s  surv ived ,  
recover ing  f rom the  b e h a v i o r a l  changes  in a few hours  
fol lowing t he  second L-DOPA a d m i n i s t r a t i o n .  

No s ign i f i can t  changes  were  f o u n d  in t h e  electro-  
ca rd iograph ic  records  m a d e  in D 2 before,  1 h a n d  24 h 
a f t e r  each  a d m i n i s t r a t i o n  of L-DOPA. No more  d e a t h s  
or b e h a v i o r a l  changes  occur red  in t he  18 guinea-pigs  
d u r i n g  t he  week  fol lowing b o t h  expe r imen t s .  

E//ects on avoidance conditioning. 12 ma le  guinea-pigs  
weigh ing  a b o u t  5 0 0 g  each  were cond i t i oned  to  a n  
avo idance  s i t u a t i o n  b y  t he  m e t h o d  descr ibed  b y  MA- 
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RINO ~'s. 6 animals  were given 1000mg/kg  L-DOPA 
per  os/day.  Dur ing  the  t r e a t m e n t ,  and for the  3 days  
following its in te r rupt ion ,  t he  animals  were regular ly  
sub jec ted  to t he  condi t ion ing  sessions 2,3. The L-DOPA 
was admin is te red  in each animal  120 min  before t he  
condi t ion ing  session. 

Ano the r  group of 6 an imals  was  kep t  as a control  
w i thou t  any  pharmacolog ica l  t r e a t m e n t  and  was sub- 
jec ted  to t he  condi t ion ing  sessions as previous ly  de- 
scribed ~, 3. In  the  12 animals  the  in te rva l  be tween  ses- 
sions was 24 h. Resul ts  are r epor ted  in the  Table.  No 
change in  the  'escape responses '  (uncondi t ioned responses) 

Deconditioning action of L-DOPA in the guinea-pig 

Guinea- Treat- 0 1st 2nd 3rd 4th 5th 6th 
pig merit day 
No. treat- 

ment 

1 no 90 90 90 100 90 90 90 
2 no 80 90 80 90 80 90 90 
3 no 100 90 90 100 90 90 90 
4 no 90 100 80 90 90 80 90 
5 no 80 85 85 90 90 85 85 
6 no 100 90 95 100 100 100 100 
7 L-DOPA 100 15 25 30 80 80 90 
8 L-DOPA 90 20 20 20 90 90 90 
9 L-DOPA 95 0 0 0 90 95 90 

10 L-DOPA 85 0 15 0 80 85 90 
11 L-DOPA 90 10 10 10 90 95 90 
12 L-DOPA 80 0 0 0 80 85 80 

Percentage of conditioned responses (C.A.) to the avoidance situation 
in 6 control-guinea-pigs and in 6 guinea-pigs treated with L-DOPA 
(1000 mg/kg/os/die) for 3 successive days, after the maximum C.A. 
was reached and maintained for 3 successive sessions. 0, the last 
conditioning session before beginning the L-DOPA treatment. 
lst-2nd-3rd, days in which the session was performed 120 min after 
the L-DOPA administration. 4th-5th-6th, days without L-DOPA 
administration. 

was found dur ing the  reduc t ion  of condi t ioned  responses  
induced by  the  drug. 

The decondi t ion ing  effect  of L-DOPA was readi ly  
reversible  af ter  the  end of the  t r ea tmen t .  The decon-  
d i t ioning dose we have  used in t he  guinea-pig is only  
15 t imes  h igher  t h a n  the  middle  the rapeu t i c  dai ly  dose 
employed  in mall  ( =  abou t  67 mg/kg  per  os). 

Therefore,  a 3-day t r e a t m e n t  w i th  a dai ly  dose of 
L-DOPA no t  af fect ing spon taneous  behav ior  or uncon-  
d i t ioned responses,  is able to de te rmine  a decondi t ion ing  
effect  on avoidance  in guinea-pigs.  

Conclusions. The effects  of L-DOPA admin i s te red  per  
os on condi t ioning,  spon taneous  behavior  and  the  electro- 
ca rd iogram of the  guinea-pig are r epor ted  and compared .  
L-DOPA is able to inh ib i t  the  condi t ioned  behavior  in 
doses per  os w i t h o u t  any  effect  on spon taneous  behav ior  
or mot i l i ty .  Moreover  L-DOPA in doses up to: 15 t imes  
higher  t h a n  the  average  the rapeu t i c  dai ly  dose pro kg 
used in m a n  (TDD), does no t  a l ter  t he  ECG of t he  
guinea-pig.  W e  did no t  observe ECG changes  even af ter  
a to ta l  dose pro kg 60 t imes  h igher  t h a n  TDD, which  
induced  behaviora l  a l te ra t ions  in t he  4 t r ea t ed  animals  
and  one death .  

The p resen t  resul ts  m a y  indica te  psycho t rop ic  pro- 
per t ies  for L-DOPA and do conf i rm the  low tox ic i ty  and  
card io toxic i ty  of t he  drug, when  suppl ied  in a pure  
p repa ra t ion  of quali tyl~.  

Zusammen/assung. Verabre ich t  m a n  L-Dopa (i000 
mg/kg  per  os) an Meerschweinchen,  so kann  dadurch  das 
kondi t ion ie r te  Verha l t en  g e h e m m t  werden,  w~thrend das 
Sp o n t an v e rh a l t en  und  die Moti l i t~t  u n v e r g n d e r t  bleiben. 
Es  sind keine Modif ika t ionen des E l ek t roka rd iog ramms  
festzustel len,  selbst  d a n n  nicht ,  wenn  die 60fache mi t t l e re  
the rapeu t i sche  Tagesdosis  gegeben wird.  
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Development of Acetylcholine Sensitivity in Cultured Skeletal Muscle 

The morphologica l  s tages involved in t he  t r ans i t ion  
f rom a mononuc lear  myob la s t  t h rough  a mul t inuc lear  
m y o t u b e  to  a s t r ia ted  muscle fibre in cul ture have  been  
es tabl ished 1-7 bu t  the  factors  inf luencing the  different ia-  
t ion  process and the  physiological  deve lopmen t  of t he  
fibre r emain  the  subjec t  of in tens ive  invest igat ion.  In  
th is  p re l iminary  s tudy,  an a t t e m p t  was made  to de te rmine  
the  earl iest  s tage a t  which  the  developing fibre would 
respond  to  acetylchol ine  chloride (Ach). 

Materials and methods. Cell suspensions  conta in ing  105 
cells per  ml  were ob ta ined  f rom the  leg muscu la tu re  of 
10 day  em bryo  chicks by  the  m e t h o d  of KONIGSBERG 
et al. s. Al iquots  of 3 ml  were p ipe t t ed  into 50 m m  plast ic  
pe t r i  dishes previous ly  coa ted  wi th  collagen 9. Appl ica t ion  
of drugs to  the  cells was pe r fo rmed  b y  diffusion f rom a 
mic rop ipe t t e  of t ip d i ame te r  abou t  10/z. The micro-  
p ipe t t e  was filled wi th  a solut ion of drug  in H a n k s  solut ion 
and  pos i t ioned to wi th in  10 ~ of the  cell or m y o t u b e  
membrane .  Diffusion could be a ided or p r even t ed  by  
apply ing  pressure  or suct ion to the  mic rop ipe t t e .  

Results. Appl ica t ion  of Ach solutions to  myob la s t s  and 
to forming  m y o t u b e s  when  a t  the  3-10 nuclei  s tage 

(Figure 1) failed to elicit cont rac ture .  Af te r  t he  fo rma t ion  
of my o t u b es  conta in ing  discernable  cy top lasmic  f i l aments  
(5 days  of culture,  Figure  2), appl ica t ion  of 10-4M Ach 
solut ion in i t ia ted  fibril lation, and  a t  h igher  concent ra -  
t ions  caused a con t rac tu re  which  las ted for several  seconds,  
followed by  slow re laxat ion.  This response  was evoked in 
all my o t u b es  which  Passed wi th in  50 ~ f rom the  t ip  of 
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