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Fig. 4. A synaptic glomerulus in 
which a dendritic shaft (D) is 
contacted by small and medium 
sized boutons. The synaptie glo- 
merulus is enclosed by a glial 
lamina (gl). • 
Fig. 5. A synaptic glomerulus in 
which an LR bouton makes 
contact with a large dendrite (D) 
and itself is contacted by a small 
axonal terminal (ax). The synaptie 
glomerulus is enclosed by a glial 
lamina (gl). • 

i m p o r t a n t  mechan i sm by  which  nega t ive  feedback  
processes m a y  opera te  in the  I L N  of rat .  

Rdsumd. On a cons ta t6  que le neuropt i le  du noyan  
in term6dio- la t6ra l  du ra t  con t i en t  de n o m b r e u x  glom6- 
rules synap t iques  gl iaux encapsul6s darts lesquels se 
2a It is a pleasure to acknowledge the technical assistance of Mr. H. L. 
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t rouve  hab i tue l l emen t  un den t r i t e  ou axe t e rmina l  tr~s 
visible su rmont6  par  de pe t i t s  bou tons  e t  des dentr i tes .  
Les glom6rules sont  accompagn6s  de synapses  axo- 
axonaux  qui p e u v e n t  6tre le corrolaire s t ruc tu ra l  d ' une  
inhib i t ion  pr6synapt ique .  La s ignif icat ion fonct ionnet le  
des glom6rules et  des synapses  axo -axonaux  est  discut6e. 
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E v i d e n c e  for  the  S t i m u l a n t  and  D e p r e s s a n t  C e n t r a l  Ef fec t s  of L - a - A c e t y l  M e t h a d o l  1, ~ 

Most neurotropic drugs are thought to be either stimu- 
lants or depressants. Experimentally such a system of 
classification is justified on the basis of gross behavioral 
effects exerted by the drugs in question. Their responses 

represen t  for the  mos t  p a r t  an algebraic sum of the  indivi-  
dual  effects  exer ted  by  the  drugs on the  cent ra l  nervous  
sys t em (CNS) over  a given per iod of t ime  to which a sub- 
jec t  is exposed to the  drugs. Opiates  and  opia te  der ivat ives  
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have  been classified as CNS depressants .  DESALVA and 
OEST~R S have  shown t h a t  these  group of drugs supress  
the  somes the t ic  pa thways .  Clinically t he  drugs exh ib i t  
diversif ied differences in the  mani fes ta t ions  of s y m p t o m s  
associated wi th  the i r  use. Methadone  (6-dimethylamino,  
-4, 4-d iphenyl -3-heptanone)  was shown to  exhib i t  a slow 
and prolonged episode of w i thd rawa l  t h a n  morphine ,  
meper id ine  and codeine~. By the  same token  the  me tha -  
done der ivat ive,  L-a-ace ty l -methadol  (LAAM) by  vi r tue  
of its Iong last ing act ion 5 is now employed  as an experi-  
men ta l  drug6, L in the  supression of pa in  dur ing wi th-  
drawal  and was found no t  to differ f rom methadone ,  the  
p r ima ry  p h a r m a c o t h e r a p y  for narcot ic  w i thd rawa l  
syndrome.  The mechanism(s)  by  which  these  opiate  sub- 
s t i tu tes  supress abs t inence  is no t  known  b u t  it  is p robab le  
t h a t  it  is associated wi th  addi t iona l  pharmacologic  
proper t ies  no t  re la ted  to the  CNS depress ion by  these  
drugs. In  th is  paper ,  we repor t  for the  f i rs t  t ime  t h a t  
L-c~-acetyl-methadol, a long last ing narcot ic  exer t s  no t  
only a CNS depressan t  ac t ion b u t  is also a s t imu lan t  drug 
at  low the rapeu t i c  doses. 

21drateriMs and methods, a) Visual  evoked responses 
(VER) .  Unanes the t i zed ,  male New Zealand whi te  rab-  
bi ts  (2 to 3 kg) were chronical ly  imp lan ted  wi th  electrodes 
placed ill the  opt ic  cor tex 15 m m  lateral  f rom the  midl ine  
and  the  pos ter ior  sensorymotor  cor tex  (PSMC) 15 m m  
poster ior  to  the  su tura  coronaria.  Record ings  were t aken  
against  a nasal  bone  reference electrode.  A lateral  ven t r i -  
cle cannula  ins t i tu ted  ipsi la teral  to  t he  si te of the  record-  
ing electrodes p e r m i t t e d  di rect  in t racor t ica l  adminis t ra -  
t ion  of a saline solut ion of LAAM as e i ther  a 0.5 mg/kg  
dose or as a 1.25 mg/kg  dose. 3 to 4 animals  were used for 
each expe r imen t  and for every  dose of the  drug s tudied.  
In  all series of exper iments ,  controls  were run  wi th  animals  

admin i s t e red  wi th  an  equiva len t  vo lume (0.1 ml) of 
normal  saline t h rough  a cor responding  route.  

Dur ing  each exper imen t ,  which  las ted a p p r o x i m a t e l y  
2 to 3 h or longer, t he  r ab b i t  was res t ra ined  on a h a m m o c k  
in an isolated,  sound-proof  room suppl ied wi th  red l ight  
i l luminat ion  using a K o d a k  W r a t t e n  fi l ter  No. 93. To 
p r ev en t  m o v e m e n t  of t he  animal ,  and  to keep the  eyes in a 
cons tan t  l ight  pa th ,  the  r ab b i t ' s  head  was fixed. The pupils  
were di la ted w i t h  p r e t r e a t m e n t  using oph tha lmic  drops  of 
a 2% aqueous  solut ion of a t rop ine  sulphate .  Eye l id  
aper tu res  were kep t  cons t an t  by  all art if icial  pupil.  

A Grass PS-2 s t imula to r  w i th  a PST-2  red f lash l amp  
set  a t  i n t ens i ty  16 was used to evoke the  responses  wi th  
10 ~sec s t imul i  del ivered cont inuous ly  once every  2 sec 
t h r o u g h o u t  the  exper iment .  Monopolar  recordings  of the  
electrical ac t iv i ty  in b o t h  the  visual p a t h w a y  and  t h e  
optic  cor tex  were moni to red  on an oscilloscope (Tektronic 
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Effect of intracortical administration oi L-c~-acetyl methadol (LAAM) on the visual evoked responses (VER) of the rabbit optic cortex. 
A) eontroIs (0.9% saline); B) C) D) and E), 4 min, 33 rain, 52 rain and 60 min respectively after administration of 0.5 mg/kg LAAM in 0.9% 
saline. Note the initial stimulant effect on the cortex 4 min post drug administration; onset of the depressant effect on the EEG was observed 
60 rain after drug administration. E), the EEG 4 rain after admirtistration of a 1.25 mg/kg dose of LAAM; the results represent data 
from a different series of experiments using different sets of rabbits; the controls were no different from A. 
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Effect of L-~-acetyl methadol (LAAM) on post-ictal recovery in mice following electroshock 
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10 miu 20 min 

Dose Latency Pattern Recovery N Latency Pattern Recovery N 
(mg/kg i.p.) (see) (see) (see) (see) 

Saline 2.0 ~ 0.13 FEC 47.7 _a 2.5 10 2.0 4- 0.12 FEC 45.1 ~_ 3.5 10 
0.1 2.1 • 0.14 FEC 61.7 4- 2.4 8 2.46 4- 1.1 FEC 67.3 • 3.0 10 
0.25 2.19 4- 0.11 FEC 51.8 -4- 2.1 7 2.5 i 0.16 FEC 69.3 -~: 5.91 8 
0.5 2.11 4- 0.11 FEC 54.3 -4- 3.1 4 2.59 4- 0.22 FIEC 66.9 4- 0.98 6 
1.5 2.26 4- 0.14 FEC 67.1 4- 7.6 4 2.57 4- 0.16 FEC 68.3 4- 16.0 3 
2.0 2.54 4- 0.11 FEC 88.8 ~z 7.0 8 2.55 4- 0~13 FEC 80.9 4- 4.0 8 

N, numbers of animals out of 10 surviving electroshock treatment; F, flexion; E, extension; C, clonus. 

502A) a f te r  su i t ab le  amp l i f i c a t i on  us ing  a Grass  P-5 
ampli f ier .  The  sum of 40 V E R ' s  were ana lyzed  d u r i n g  a 
500 msec per iod  b y  a M n e m o t r o n  400 B C o m p u t e r  of 
Average  T r a n s i e n t s  (CAT) a n d  recorded  eve ry  2-5 m i n  
us ing  a n  X - Y  p lo t t e r  (Mosley Model  2D-2). 

Record ings  were a r r a n g e d  so t h a t  re la t ive  n e g a t i v i t y  
a t  t he  ac t ive  e lec t rode  would  regis te r  as a n  u p w a r d  
def lec t ion  e.g. t he  slow nega t i ve  wave  (SN~V) of cor t ica l  
a c t i v i t y  whereas  p o s i t i v i t y  was reg is te red  as d o w n w a r d  
def lec t ions  e.g. t he  fas t  pos i t ive  complex  (FPC) of t he  
v i sua l  p a t h w a y .  

b) Electroshock Treatment. 10 mice  were used for each  
group  of e x p e r i m e n t s  a n d  10 for co r r e spond ing  controls .  
Cont ro l  an ima l s  were in jec ted  i.p. w i t h  0.25 ml  of 0.9~o 
sal ine whi le  e x p e r i m e n t a l  a n i m a l s  were in jec ted  i.p. w i t h  
a 0.25 ml  of L A A M  in two  d i f fe ren t  e x p e r i m e n t a l  g roups  
r e spec t ive ly  10 ra in  a n d  20 rain  p r io r  to  e lect roshock.  
The  an ima l s  were  t h e n  g iven  e lec t roshock  b y  adm in i s t e r -  
ing a D.C. c u r r e n t  s t r e n g t h  of 140 m V  b y  c o n t a c t i n g  t h e  
eyes w i t h  e lectr ical  t e rmina l s .  The  l a t ency  per iod  before  
seizure, d u r a t i o n  of f lexion,  ex tens ion ,  a n d  c lonus  were 
recorded  in sec. 

Results. a) E~ect o/ L A A M  on the electroencephalogram. 
L A A M  exer t ed  a dos e - dependen t  b iphas ic  effect  on  t he  
E E G  (Figure).  An  in i t i a l  f ac i l i t a to ry  ef iec t  was  obse rved  
4 ra in  a f t e r  a d m i n i s t r a t i o n  of a dose of 0.5 rng/kg  L A A M  
in to  the  cortex.  Th i s  h a d  a d u r a t i o n  of 52 mil l  before t he  
E E G  normal ized .  However ,  t he  onse t  of p e a k  a m p l i t u d e  
of t he  S N W  was cons ide rab ly  de layed  (Figure  t3). 

T h e r e a f t e r  a depress ion  of the  a m p l i t u d e  of t h e  S N W  
was obse rved  w i t h  no  recorery  in t he  de lay  of p e a k  ampl i -  
t u d e  of t he  SNW. A dose of 1.25 m g / k g  of L A A M  resu l ted  
in comple te  abo l i t i on  of t he  slow- n e g a t i v e  wave  4 ra in  
a f te r  i n t r a c o r t i c a l  a d m i n i s t r a t i o n .  R e c o v e r y  to  con t ro l  
va lues  was n o t  o b t a i n e d  even  a f te r  5 h of e x p e r i m e n t a t i o n .  
A d m i n i s t r a t i o n  of t he  d rug  i.v. d id  no t  a l t e r  t h e  n a t u r e  
of t he  effects excep t  t h a t  t h e r e  was a de lay  in t h e i r  onset .  

b) Electroshock treatment. T he  pos t - i c t a l  r ecove ry  of 
mice  p r e t r e a t e d  w i t h  L A A M  in t h e r a p e u t i c  e q u i v a l e n t  
doses before  e lec t roshock  exposure ,  also e x h i b i t e d  a 
b iphas i c  effect  (Table).  Groups  of mice  g iven  e lec t roshock  
e i the r  a t  10 m i n  or 20 m i n  a f t e r  d rug  a d m i n i s t r a t i o n  h a d  a 
p ro longed  pos t - i c ta l  r ecove ry  a t  doses be t w een  0.1 m g / k g  
a n d  0.25 m g / k g  inclusive.  Th i s  p r o l o n g a t i o n  was fol lowed 
b y  a decrease  in t h e  pos t - i c t a l  r ecove ry  b e t w e e n  t i le  doses 
of 0.25 m g / k g  a n d  0.5 m g / k g  s u b s e q u e n t l y  fol lowed b y  a 
second p h a s e  of g r adua l  p r o l o n g a t i o n  of t he  t i m e  for 
doses b e t w e e n  0.5 m g / k g  a n d  2 m g / k g  of LAAM. A 2 m g /  
kg dose g iven  to  r a b b i t s  is e q u i v a l e n t  to  a dose of 140 
mg/70  kg  m a n ;  wh ich  exceeds t h e  100 m g  m a x i m u m  
t h e r a p e u t i c  dose p e r m i t t e d  b y  t h e  r egu la t ions  of Food  
and  D r u g  A d m i n i s t r a t i o n .  

Discussion. W e  h a v e  d e m o n s t r a t e d  ill these  s tud ies  t h a t  
t he  na rco t i c  L-~-ace ty l -methado l  (acute) exer t s  a bi-  
phas ic  dose -dependen t  effect  on  t h e  r a b b i t  cor tex.  These  
effects were q u a l i t a t i v e l y  s imi la r  to  b u t  q u a n t i t a t i v e l y  
d i f fe ren t  f rom the  same effects r epo r t ed  ear l ier  b y  us for 
m e t h a d o n e  hydrochlor ideS,  9. In  those  ear l ier  experi-  
m e n t s  t he  s t i m u l a n t  ac t ion  of m e t h a d o n e  was assoc ia ted  
w i t h  t i le release of t y r a m i n e  a n d  t h e  d e p r e s s a n t  effect  
was  a t t r i b u t e d  to e i t he r  d i rec t  b i n d i n g  to  t he  post -  
s y n a p t i c  m e m b r a n e  or to  syne rg i sm be tween  2-phenyl -  
e t h y l a m i n e  a n d  m e t h a d o n e .  

I t  is p r o b a b l e  t h a t  t he  same m e c h a n i s m  would  exp la in  
t h e  b iphas i c  ac t ion  of L A A M  on t he  CNS especial ly  in 
v iew of t he  fac t  t h a t  t he  cha rac t e r i s t i c  u n d u l a t i n g  effect  
of LAAM on pos t - ic ta l  r ecove ry  of mice  h a d  also been  
r epo r t ed  b y  us for m e t h a d o n e  9. These  l a t t e r  resu l t s  m a y  
serve some pu rpose  in t he  e luc ida t ion  of t he  m e c h a n i s m s  
of dose d e p e n d e n t  seizure i n d u c t i o n  b y  some narco t i cs  
e i t he r  d u r i n g  op ia te  a d m i n i s t r a t i o n  or d u r i n g  w i thd rawa l .  
F u r t h e r m o r e ,  i t  was  of in t e res t  t h a t  LAAM, as was also 
t he  case w i t h  m e t h a d o n e 9  d id  no t  a l t e r  t he  l a t ency  to 
seizure a t  n e i t h e r  sub the r apeu t i c ,  t h e r a p e u t i c  or above-  
t h e r a p e u t i c  doses. These  resu l t s  are no t  cons i s t en t  w i t h  
t he  n o t i o n  t h a t  m e t h a d o n e  or i ts  congeners  m a y  h a v e  an-  
t i p sycho t i c  proper t ies .  The  p r o b a b l e  cl inical  suppress ion  
of psychos is  b y  these  drugs  a t  ce r t a in  doses m a y  t h u s  be  
r e l a t ed  to  t h e i r  seda t ive  effects. 

Zusammen/assung. Nachweis ,  dass  L-c~-Acetyl M e t h a d o l  
(LAAM) n i c h t  n u t  z e n t r a l n e r v 6 s  sedierenden,  sonderri  
a u c h  s t imu l i e r enden  E f f e k t  ha t .  I m  T ie rve r such  zeigt  
s ich b e i  e l e k t r o e n z e p h a l o g r a p h i s c h e n  A b l e i t u n g e n  bei  
v isuel ler  S t i m u l i e r u n g  u n d  E l e k t r o s c h o c k - B e h a n d l u n g  
ein 2-phasiger,  yon  der  Dos ie rung  a b h g n g i g e r  E f fek t  des 
L A A M  auf  das  Z e n t r a l n e r v e n s y s t e m ,  was den  E r f a h r u n -  
gen m i t  M e t h a d o n  H y d r o e h l o r i d  en t sp r i ch t .  
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