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afforded ( R ) - ( - - ) - l - m e t h y l p r o p y l a m i n e ,  the  absolute  
conf igura t ion  of which  has been es tab l i shed  by  several  
workers~ 10. Thus,  ( + ) - m e t h y l - 2 - p r o p y n y l a m i n e  can be 
ascr ibed the  R conf igurat ion.  

Zusammen/assung. Die op t i schen  An t ipoden  der  3 
sehr  w i rk samen  Oxo t remor inan tagon i s t en ,  N-(1-MethyI-  
4-pyrro l id ino-2-but inyl )pyr ro l idon ,  N- (1-Methyl-4-pyrro-  
l id ino-2-but inyl )succ in imid  und  N-(1-Methyl -4-perhydro-  
azepino-2-but inyl )succ in imid ,  s ind hergeste l l t  und  auf 
ihre pharmakolog i sche  Akt ivi tXt  geprfif t  worden :  Die 
( + ) - A n t i p o d e n ,  die R - K o n f i g u r a t i o n  haben,  wurden  als 

Tr~tger der  Aktivit/*t  e rkannt ,  w/ihrend die ( - - ) -An t ipoden  
p rak t i sch  unwi rksam sind. 
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Increase  in M o n o a m i n e  Concentrat ion in Rat Brain FoUowing  Melatonin  Admini s tra t ion  

Melatonin  is a ho rmone  which  is secre ted  f rom the  
pineal  gland of m a m m a l s  in re la t ion to i l l umina t ionk  
Previously,  ANTON-TAY, et  al. ~ have  shown t h a t  mela-  
t on in  admin i s t e r ed  i.p. s ignif icant ly  increases bra in  
serotonin  concent ra t ion ,  bu t  th is  change was no t  associ- 
a ted  wi th  changes  in norep inephr ine  content .  We decided 
to inves t iga te  the  poss ibi l i ty  t h a t  me la ton in  m a y  al ter  
bra in  norep inephr ine  and  dopamine  concen t ra t ions  when  
admin i s t e red  by  me thods  where  suff ic ient  b ra in  levels of 
mela ton in  could be achieved pr ior  to  its me tabo l i sm to  
6 -hydroxymela ton in  by  the  liver 3. To accompl ish  this,  
me la ton in  was in jec ted  in to  t he  common  carot id  a r te ry  
or t he  c is te rna  m a g n a  of rats .  

Materials and methods. Male Sprague-Dawley  ra ts  
(150-200 g) ma in t a ined  on a 12-h l igh t -da rk  cycle, 3 to  a 
cage, w i th  free access to  Pu r ina  R a t  Chow and water ,  
were used in these  exper iments .  

R a t s  to  be in jec ted  in t raa r te r ia l ly  were  anes the t i zed  
wi th  sod ium pen toba rb i t a l  (60 mg/kg,  i.p.). A ven t ra l  
midl ine  incision of app rox ima te ly  i cm was made,  and  
the  left  c o m m o n  carot id  a r t e ry  was exposed.  A cannula  
was inser ted  into the  a r t e ry  toward  the  brain,  secured 
wi th  sutures  and  the  incision closed. Fol lowing a 24-h 
recovery  period,  ra t s  were in jec ted  wi th  e i ther  me la ton in  
in saline or saline only. All in ject ions  were m a d e  be tween  
the  hours  of 10.00 and 12.00. 

Ra t s  to  be in jec ted  in t rac i s te rna l ly  by  the  m e t h o d  of 
SCHANBERG et  a l .4  were l ight ly  anes the t ized  wi th  e ther  
and given specified amoun t s  of me la ton in  (Sigma 
Chemical  Company,  St. Louis, Mo.) dissolved in 10 V1 of 
dist i l led water .  Control  ra t s  were in jec ted  wi th  10 t,l of 
wa te r  only. 

Ra t s  were decap i t a t ed  at  the  t ime  specified af ter  injec- 
t ion.  Brains  were r emoved  and immed ia t e ly  frozen, 
ha lved  th rough  the  mid-saggi ta l  plane, homogenized  in 
0.4 N perchlor ic  acid conta in ing  d i sod ium e thylene-  
d i a m i n e t e t r a a c e t a t e  and norep inephr ine  and  dopamine  
con ten t  de t e rmined  by  the  me t h o d  of SHELLENBEROER 
and GORDON 5. 

Results and discussion COTZIAS et  al. 6 found the  i.p. 
inject ion of me la ton in  (400 mg/kg) in mice did no t  
resul t  in s ignif icant  a l te ra t ions  in bra in  dopamine  content .  
ANToN-TAY et al. ~ r epor ted  t h a t  the  i.p. admin i s t r a t i on  
of mela ton in  (2.8 mg/kg) did no t  a l ter  ra t  b ra in  nore-  
p inephr ine  concent ra t ions .  However ,  b o t h  of t he  above  
inves t iga tors  did r epor t  a mela ton in  induced increase in 
bra in  serotonin  levels ~, 6. 

In  our exper iments ,  me la ton in  was given by  in t ra-  
ar ter ia l  in ject ion and in t rac is te rna l  in jec t ion;  bo th  routes  
of admin i s t r a t ion  Ied to s ignif icant  increases in r a t  b ra in  
dopamine  and norep inephr ine  content .  The in t raar te r ia l  
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Effect of melatonin on rat brain catecholamines when administered by illtraaterial or intracisternal injection ~ 

Dopamine (b~g/g) Norepiliephrine (btg/g) 

Intraarterial (controls) 

Intraarterial melatonin (250 bzg/kg) 

Intracisternal (controls) 

Intracisternal melatonin (40 btg/kg) 

T = 0 b 0.71 ~2 0.03 0.49 q- 0.01 
T = I h ~ 0.65 :~ 0.03 0.52 :~ 0.03 

T = 0 0.75 -b 0.02 0.45 i 0.03 
T = 1 b 1.40 • 0.09 a 0.68 :~= 0.03 a 

T = 0 0.64 -4- 0.03 0.39 -4- 0.01 
T = 1 h 0.76 4- 0.04 0.46 q- 0.03 

T = 0 0.67 • 0.08 0.45 -b 0.02 
T = 1 h 1.02 i 0-06 a 0.67 q- 0.03 a 

n = 4 rats/group, b T = 0 are rats sacrificed immediately folIowing injection. ~ T = 1 h are rats sacrificed 1 h following injection, a signif- 
icantly different from appropriate controls as well as T = 0 melatonili treated rats (p < 0.05). 
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in j ec t ion  of m e l a t o n i n  (250 ~,g/kg) nea r ly  doub l ed  the  
d o p a m i n e  c o n t e n t  and  s ign i f i can t ly  (p < 0.05) increased  
t he  no rep ineph r ine  c o n c e n t r a t i o n  1 h fol lowing i ts  
a d m i n i s t r a t i o n  (Table). No s igni f icant  changes  in dop-  
amine  or n o r e p i n e p h r i n e  c o n t e n t  were obse rved  when  ra t s  
were in jec ted  w i t h  m e l a t o n i n  and  sacrif iced immedia t e ly .  

I n  order  to  c i r c u m v e n t  t he  b l ood - b r a i n  bar r ie r ,  
m e l a t o n i n  was g iven  i n t r ac i s t e r na l l y  4. Me la ton in  (40 
btg/kg) g iven  in th i s  m a n n e r  resu l ted  in  s ign i f ican t  
increases in  b o t h  b r a i n  d o p a m i n e  and  no r ep i neph r ine  
(Table). The  increase  in d o p a m i n e  and  no r ep i neph r ine  
levels i nduced  b y  m e l a t o n i n  g iven  i n t r ac i s t e r na l l y  was 
no t ed  w i t h i n  15 ra in  a f te r  adm i n i s t r a t i on ,  a ch i eved  
m a x i m a l  levels be tween  30 m i n  and  1 h, and  r e t u r n e d  
to con t ro l  levels a p p r o x i m a t e l y  2 h later .  A sl ight,  
t h o u g h  ins ign i f i can t  increase  in b r a i n  d o p a m i n e  and  
n o r e p i n e p h r i n e  c o n t e n t  was  n o t e d  i h a f te r  s h a m  in j ec t ion  
in con t ro l  an ima l s  (Table).  This  is p r o b a b l y  r e l a t ed  to t he  
e the r  anes thes i a  since t he  increase  was no t  seen in con t ro l  
an ima l s  wh ich  were in jec ted  i n t r a a r t e r i a l l y  in w h i c h  
e the r  was  no t  used. 

The  i n t r ac i s t e rna l  in j ec t ion  of 6 - h y d r o x y m e l a t o n i n  
(40 [xg/kg), t he  m a i n  m e t a b o l i t e  of m e l a t o n i n  did no t  
resu l t  in  s ign i f ican t  changes  in e i t he r  d o p a m i n e  or 
no r ep ineph r ine  c o n t e n t  one h o u r  fol lowing i ts  a d m i n i s t r a -  

t ion.  The  i.p. i n j ec t ion  of m e l a t o n i n  is k n o w n  to  resu l t  in  
i ts  r ap id  m e t a b o l i s m  to 6 - h y d r o x y m e l a t o n i n  a. P e r h a p s  
the  i nab i l i t y  of p rev ious  inves t iga tors2 ,  6 to  show mela-  
t o n i n  induced  changes  in b r a i n  ca t echo l amine  c o n t e n t  
m a y  be  due to i ts  r ap id  convers ion  to  6 - h y d r o x y m e l a t o n i n  
which  we f ind is i nac t ive  w h e n  g iven  in t rac i s te rna l ly .  

I n  s u m m a r y ,  our  resu l t s  d e m o n s t r a t e  t h a t  m e l a t o n i n  
g iven  b o t h  i n t r a a r t e r i a l l y  and  in t r ac i s t e rna l ly  resul t s  in  
s ign i f ican t  increases  in  b o t h  r a t  b r a i n  d o p a m i n e  a n d  
n o r e p i n e p h r i n e  concen t r a t i on .  Also, t h e  i n t r ac i s t e rna l  
a d m i n i s t r a t i o n  of c o m p a r a b l e  a m o u n t s  of 6 -hydroxy-  
m e l a t o n i n  does n o t  a l t e r  b r a i n  c a t e c h o l a m i n e  con ten t .  

Zusammen/assung. Nachweis ,  dass  Mela ton in  die Kon-  
z e n t r a t i o n  yon  D o p a m i n  und  N o r a d r e n a l i n  im R a t t e n -  
h i rn  e rh6ht ,  w e n n  es i n t r aa r t e r i e l l  oder  i n t r ac i s t e rna l  
in j iz ie r t  wird. 
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Tremorogenic Effect of Thyrotropin Releasing Hormone in Rats 

I n  1972 PRANGE et  al. 1 r epo r t ed  on a n t i d e p r e s s a n t  
a c t i v i t y  of t h y r o t r o p i n  re leas ing h o r m o n e  (TRH)  in man .  
T h e y  a s sumed  t h a t  the  benef ic ia l  effect  of T R H  in de- 
press ive  p a t i e n t s  was no t  t h y r o i d - m e d i a t e d ,  b u t  r a t h e r  due  
to  a d i rec t  cen t ra l  ne r vous  s t i m u l a t i n g  a c t i v i t y  ~. These  
r epor t s  and  i n t e r p r e t a t i o n s  h a v e  encouraged  t h e  s t u d y  of 
t he  cen t ra l  ne rvous  effects of T R H  in e x p e r i m e n t a l  
an imals .  PLOTNIKOFF'S group  a ha s  descr ibed a n  L-DOpA- 
p o t e n t i a t i n g  effect of T R H  in pa rgy l ine  p r e t r e a t e d  mice. 
HI,rE et  al. ~ h a v e  n o t e d  pha rmaco log ica l  effects of T R H  
in t he  'conscious '  dog wh ich  t h e y  suggested  m i g h t  be  
re la ted  to  a genera l  s y m p a t h e t i c  a c t i v a t i o n  b y  t he  
hormone .  

I n  t he  c o n t e x t  of a s t u d y  of t he  endocr inologica l  
a c t i v i t y  of T R H ,  we h a v e  observed  a n u m b e r  of effects 
which  a p p e a r e d  i m m e d i a t e l y  a f t e r  t he  i.v. in jec t ion  of t he  
hormone .  I n  add i t i ona l  expe r i m en t s  we a t t e m p t e d  to 
define t he  m e c h a n i s m  and  specif ic i ty  of these  effects. 

E//ects o/ TRH in the rat. Shor t ly  a f te r  a n  i.v. i n j ec t ion  
of T R H  (0.3 to  3.0 mg/kg)  muscle  t remor ,  exc i ta t ion ,  t a i l  
l i f t ing,  a n d  pi lo-erect ion were obse rved  in t he  non-anaes -  
t he t i z ed  ra t .  The  t r emorogen ic  effect  on ly  las ted  a few 

minutes .  I n  addi t ion ,  i m m e d i a t e l y  a f te r  t he  in jec t ion  t he  
a m p l i t u d e  of r e sp i r a t ion  increased  and  signs of a u g m e n t e d  
cu taneous  b lood f low appeared .  I n  r a t s  a n a e s t h e t i z e d  
w i t h  p e n t o b a r b i t a l  (50 m g / k g  i.p.), all  t hese  effects were 
more  p ronounced .  The  l a t ency  of onset ,  t h e  a m p l i t u d e  
and  t he  d u r a t i o n  of t h e  t r e m o r  were dose -dependen t  
(Table  I and  F igure  la) .  Af ter  some min  t he  t r e m o r  
ceased, b u t  i t  could sti l l  be  el ici ted b y  t o u c h i n g  t he  an imal .  

Af ter  t he  a rousa l  phase,  w i t h i n  5 to  60 m i n  a f t e r  t he  
in ject ion,  t he  an ima l s  r e t u r n e d  to  the  i ne r t  s leeping 
posi t ion.  The  d u r a t i o n  of anae s the s i a  was  no t  s h o r t e n e d  
s igni f icant ly .  Af te r  waking ,  t he  an ima l s  appea red  normal .  
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Table I. Tremorogenic effect of TRH in rats. Latency and duration of tremor 

TRH No. of Latent period until onset Duration of spontaneous 
(mg/kg) rats reacting of tremor (see) tremor (min) 

Total time of spontaneous + elicitable 
tremor (min) 

0.3 7/7 123 ~- 12 3.4 ~ 0.9 18.7 4- 4.9 
1.0 5/5 54 • 4 5.4 i 0.5 16.4 :J- 2.0 
3.0 6/6 24 4-1 21 =~4 44 4-8 

X=k SE 

Rats were anaesthetized with pentobarbital (30 mg/kg) by i.p. injection. TRH (pGlu-His-Pro-NH~) was dissolved in 0.3 ml physiological saline 
and injected over exactly 2 min into the jugular vein. The onset of tremor was recorded in sec after beginning of the injection. 


