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GIAN UTSOS, G., G. M. CARLSON AND J. G. GODFREY. Drug-imluced changes in motor activity t<f?er xelective MAO 
inhibition. PHARMACOL BIOCHEM BEHAV 19(2)263-268, 1983.--The increase in motor activity produced in mice by 
phenylethylamine (PEA), L-DOPA and amphetamine was evaluated after selective inhibition of MAO Type A (by clor- 
gyline) or Type B (by low doses of pargyline). PEA-induced motor stimulation was intensified in the presence of MAO-B 
inhibition, but not when MAO-A was inhibited. This was paralleled by higher concentrations of brain and plasma PEA 
(after injection) in mice in which there was inhibition of MAO-B compared with control or MAO-A inhibition. Conversely, 
L-DOPA produced significant stimula: ! ,:~ only when MAO-A was inhibited. The clorgyline pretreatment resulted in larger 
increases in brain dopamine concentrations (in the striatum, olfactory tubercles and in the area containing the substantia 
nigra) than did MAO-B inhibition. This effect occurred both in mice receiving L-DOPA + inhibitor and in mice receiving 
the inhibitor alone. Amphetamine-induced stimulation was increased following the inhibition of either form of MAO, and 
this was not the result of changes in the distribution or metabolism of amphetamine. These results support the concept that 
MAO-A and MAO-B deaminate different substrates in the rodent CNS and that amphetamine may utilize either dopamine 
or PEA in producing its stimulant effects. 

Motor activity MAO inhibition Drug interaction 

M O N O A M I N E  oxidase  (MAO)  oxida t ive ly  d e a m i n a t e s  sev- 
eral impor t an t  m o n o a m i n e s  in the  ne r vous  sys tem.  This  
e n z y m e  is now be l ieved  to exis t  as two sub types ,  des igna ted  
A and  B, on the basis  of  subs t r a t e  p re fe rence  and  inh ib i to r  
se lect iv i t ies  (see [13,19] for  review).  M A O - A  is genera l ly  
cons ide red  to have  a s u b s t r a t e  p re fe rence  for  se ro ton in  and  
no rep ineph r ine  while  p h e n y l e t h y l a m i n e  (PEA)  is a se lec t ive  
s u b s t r a t e  for  MAO-B in vitro. D o p a m i n e  (DA) is 
me tabo l i zed  by e i the r  form of  the  e n z y m e  with species  
d i f fe rences  playing a s ignif icant  part .  In roden t s ,  M A O - A  is 
cons ide red  the p r imary  e n z y m e  for  DA inac t iva t ion  [5], 
while  in h u m a n s ,  M A O - B  may be more  impor t an t  [9]. Simi- 
larly, M A O  inhib i tors  with  se lec t ive  affinity for  one  form of  
the  e n z y m e  have  been  d e v e l o p e d ,  including c iorgyl ine  which  
se lec t ively  inhibi ts  M A O - A  [10] and dep reny l  which  is an 
inh ib i to r  of  MAO-B [I I]. 

M A O  inhibi t ion  has  long been  k n o w n  to a l te r  the phar-  
macological  effects  of  ce r ta in  drugs  which  are d e p e n d e n t  on 
m o n o a m i n e  s u b s t r a t e s  for  the i r  pha rmaco log ica l  ac t iv i ty  
(e.g.,  [ 14]), but  the  effect  of  more  se lec t ive  MA O  inhibi t ion is 
less well desc r ibed .  We c h o s e  to exam i ne  the effects  of  th ree  
s u b s t a n c e s ,  PEA,  L - D O P A  and a m p h e t a m i n e ,  w h o s e  effects  
might  be expec t ed  to differ  based  on in vi t ro  resul ts ,  in the  
p r e s e n c e  of  se lec t ive  M A O  inhibi t ion  and  have  found  some  
majo r  d i f fe rences  a m o n g  the  drugs.  

Animals 

Male CD- I 

METHOD 

mice (ob ta ined  f rom Char les  R ive r  Fa rms ,  

Wi lmington ,  MA) were used in all expe r imen t s .  The  mice 
were  housed  in g roups  of  8 on  a 12 hr  l ight :dark  cycle  (lights 
on  7 a .m.)  in e n v i r o n m e n t a l l y  con t ro l led  facili t ies and  were  
a l lowed free access  to food (Purina)  and  water .  All exper i -  
men t s  were  pe r fo rmed  dur ing the morning .  

Activity 

Motor  ac t iv i ty  was measu red  using a Stoel t ing  Act iv i ty  
Moni to r ;  unde r  the cond i t ions  of  the expe r imen t ,  l ocomoto r  
ac t iv i ty  r a the r  than  s t e reo typy  was measured .  Mice were  
p laced  individual ly  into a cage for a 20 min per iod of  accli- 
ma t ion  pr ior  to rece iv ing  an SC in jec t ion of  saline or  one of  
the  tes t  c o m p o u n d s .  The  mice  were  r e tu rned  to the  c h a m b e r  
and  act iv i ty  was m e a s u r e d  for 1-2 hr. "'Counts" r eco rded  by 
the  mon i to r  were  a c c u m u l a t e d  and are e x p r e s s e d  as total  
counts .  

W h e n  an MAO inhib i to r  was used,  it was in jected IP, 20 
hr  before  the  test .  Chal lenge  drugs  cons i s t ed  of  PEA (25 
mg/kg), L -DOPA (75 mg/kg) or  amphe t amine  ( 1 mg/kg), which 
were injected SC. 

MAO Activity 

Inhib i t ion  of  MAO was measu red  20 hr  af ter  an IP injec- 
t ion of  c lorgyl ine or  pargyl ine.  Bra ins  were  homogen i zed  in 
80 mM p h o s p h a t e  buffer  ( p H = 7 . 2 )  and a 50 ~ L  al iquot  was  
used for  the assay  as desc r ibed  by Campbe l l  and  c o w o r k e r s  
[3]. Briefly,  the t i ssue  was incuba ted  for  60 min at 37°C in 
buffer  con ta in ing  E D T A  and a s c o r b a t e  a long with '4C- 
se ro ton in  (500 ~tM) for  the  m e a s u r e m e n t  of  MAO-A act ivi ty  
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TABLE 1 

EFFECT OF MAO INHIBITION ON MAO ACTIVITY AND MOTOR ACTIVITY 

MAO Activity {cA Inhibition)* Motor Activity 

Pretreatment* Type A Type B (mean counls + SEM) 

Saline 0 _+ 5 0 :± 3 1924 + 272 
Clorgyline (l) 75 + 7 0 + 3 2039 + 396 
Pargyline (5) 9 + 3 81 + 7 2175 + 483 
Pargyline (50) 86 _+ 5 92 _+ 7 2188 + 253 

*Mice were pretreated with inhibitor (doses in parentheses in mg/kg) and were sacrificed 20 hr 
later for MAO measurement (see text). Percent inhibition represents the difference in enzymatic 
activity compared with activity in brains from saline-pretreated mice (N 6). Motor aclivily was 
also measured for 1 hr, 20 hr after injection and represents means obtained from 12 mice (see 
texl). 

and 14C-PEA (20 p,M) for measurement of MAO-B. Deami- 
nated, radiolabelled metabolites were seperated by ion- 
exchange on Amberlite CG-50 columns and were quantified 
by liquid scintillation spectrometry. A boiled tissue sample 
served as the blank. Enzyme inhibition was determined by 
comparison with activity in brains obtained from saline- 
treated mice. 

PEA Accumulation 

The effect of MAO inhibition on the availability of in- 
jected PEA was determined essentially as described by Ful- 
ler and Roush [8]. Mice were injected SC with PEA (25 
mg/kg) spiked with 20 p~Ci/kg ~4C-PEA. After 30 min, the 
mice were sacrificed and the amount of labelled PEA in the 
brain and plasma was determined. In brief, tissue was de- 
proteinized and the clear supernate was adjusted to pH 11, 
saturated with NaCl and extracted with benzene. The or- 
ganic layer was separated, washed with 0.1 N NaOH and the 
radioactivity remaining in the organic layer was quantified 
by liquid scintillation spectrometry. Samples were corrected 
for recovery by the addition of known amounts of ~4C-PEA 
to perchlorate extracts of brains from untreated mice. 

Dopamine 

Dopamine was measured by the radioenzymatic method 
of Cuello and coworkers [4]. This method depends on the 
enzymatic conversion of DA in vitro to radiolabelled 
3-methoxytyramine by COMT using :~H-S-adenosyl 
methionine (SAM) as the methyl donor. Briefly, tissue was 
dissected on ice and homogenized in 0.2 N perchloric acid. 
The area containing the substantia nigra was removed from 
the ventral surface of a slice made by cutting at the level of 
the mammillary bodies and the dorsal pons, as suggested by 
Westerink and Korf [17] and included some adjacent struc- 
tures. An aliquot of the homogenate is incubated with COMT 
and SAM and the labelled product is separated by organic 
extraction and paper chromatography and quantified by liq- 
uid scintillation spectrometry. 

Amphetamine 

Brain and plasma amphetamine concentration after injec- 
tion of amphetamine was measured essentially as described 
by Maickel and coworkers [12]. Mice were injected SC with 
amphetamine spiked with ~4C-amphetamine (10/,Ci/kg) and 

were sacrificed after 30 min. Plasma and brain (homogenized 
in 0.01 N HCI) were alkalinized and labelled amphetamine 
was extracted with benzene. The organic layer was washed 
with 0.5 N NaOH and the labelled drug was back extracted 
into acid. The radioactivity in an aliquot of the acid layer was 
quantified by liquid scintillation. 

Statistics 

For behavioral experiments, the results were analyzed by 
Analysis of Variance, followed by Dunnet's Test for com- 
parison with control. In the biochemical experiments, Stu- 
dent 's t-test was used. In all cases, the level of significance 
was chosen as p<0.05. 

RESULTS 

MAO ActiviO' 

The effect of injection of clorgyline or pargyline on MAO 
activity is summarized in Table I. Clorgyline inhibited the A 
form of MAO by 50% at a dose of 0.5 mg/kg but failed to 
produce significant inhibition of MAO-B at doses up to 5 
mg/kg. Pargyline inhibited MAO-B by 50% at a dose of 1.5 
mg/kg while a 20-fold higher dose was needed to affect 
MAO-A to the same extent. On the basis of these experi- 
ments, subsequent studies utilized clorgyline at 1 mg/kg to 
inhibit MAO-A (75% inhibition), pargyline at 5 mg/kg to in- 
hibit MAO-B and pargyline at 50 mg/kg when it was neces- 
sary to inhibit both forms of the enzyme. The degree of 
enzyme inhibition produced by the high dose of pargyline 
was essentially the same as that produced by the combined 
administration of clorgyline (1 mg/kg) plus pargyline (5 
mg/kg). 

Motor Activity 

Pretreatment of the mice with either MAO inhibitor at the 
doses described above failed to significantly alter motor ac- 
tivity when compared with saline-pretreated mice (see Table 
1). However,  when mice were pretreated with these com- 
pounds, the motor stimulation produced by PEA, DOPA or 
amphetamine was altered. As depicted in Fig. 1, pretreat- 
ment with pargyline at doses which inhibited MAO-B, signif- 
icantly potentiated the stimulation of motor activity 
produced by PEA administration. This dose of PEA was just 
sub-threshold in altering motor activity in controls (i.e., no 
significant effect in saline-pretreated mice), but resulted in 
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FIG. I. Effect of PEA on Motor Activity after MAO Inhibition. 
Motor activity was measured for 1 hr after an SC injection of PEA 
(25 mg/kg) in mice prctrcatcd 20 hr earlier with saline (S), clorgyline 
( I mg/kg, C I ), or pargyline (5 mg/kg, P5 or 50 mg/kg, P50). Activity 
is expressed as total "counts"  for the period. Filled bars represent 
values which are significantly different q~<0.05) from saline- 
pretreated mice, Dunnet's Tesl following ANOVA, F(3,36)-5.91. 
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FIG. 2. Effect of L-DOPA on Motor Activity after MAO Inhibition. 
Motor activity was measured for 1 hr after injection of L-DOPA (75 
mg/kg) in mice pretreated as described in Fig. I. Filled bars repre- 
sent values significantly different from saline-pretreated mice, Dun- 
net 's  Test following ANOVA, F(3,20)=3.18. 

s ignif icant  s t imula t ion  in the  p r e sence  of  MAO-B inhibi t ion.  
On the o the r  hand ,  inhibi t ion of  M A O - A  by clorgyl ine failed 
to al ter  the  pha rmaco log ica l  effect  of  PEA.  In o rde r  to 
ensu re  tha t  the  small  (8-10%) inhibi t ion of  MAO-A by this 
dose  of  pargyl ine  did not  affect  the resul ts ,  a sepa ra te  g roup  
of  mice was tes ted  af te r  in ject ion of  pargyl ine  (50 mg/kg) plus 
ha rmal ine  (30 mg/kg). Harma l ine  is a revers ib le  inh ib i to r  of  
MAO-A and has  been  s h o w n  by Ful ler  and H em r i ck  [7] to 
p ro tec t  MAO-A from inhibi t ion  by pargyl ine.  U n d e r  these  
cond i t ions ,  MAO-B is se lec t ively  inhibi ted .  As s u m m a r i z e d  
in Table  2, the  s t imula to ry  effect  of  PE A  was po ten t i a t ed  by 
the  c o m b i n e d  t r e a t m e n t  and  this  was not  different  f rom the 
effect  p roduced  by pargyl ine  alone.  

In con t ras t  to these  resul ts ,  c lorgyl ine p r e t r e a t m e n t  did 
resul t  in s ignif icant  s t imula t ion  of  ac t iv i ty  when  c o m b i n e d  
with a normal ly - ine f fec t ive  dose  of  L - D O PA ,  as i l lus t ra ted in 
Fig. 2. In this  case  inhibi t ion of  M A O - B  a lone  failed to signif- 
icant ly  po ten t i a te  the  pha rmaco log ica l  effects  of  L - D O P A  
(which  p r e s u m a b l y  are due  to its c o n v e r s i o n  to DA). 

As dep ic ted  in Fig. 3, the  effect  of  a m p h e t a m i n e  was in- 
tensif ied when  e i the r  form of  MA O  was inhibi ted.  This  dose  
of  a m p h e t a m i n e  was found to be a sub - th r e sho ld  dose  for 
p roduc ing  s t imula t ion  in normal  mice,  but  p roduced  signifi- 
can t  s t imula t ion  in the p r e sence  of  M A O - A  or  M A O - B  inhi- 
bi t ion.  The  c o m b i n e d  inhib i t ion  p roduced  by the  large dose  
of  pargyl ine  was not  d i f ferent  f rom the effect  p roduced  by 
inhibi t ion of  one  form of  the  e n z y m e ;  the r eason  for this  
effect  r emains  to be e luc ida ted .  

PI~A 

Brain and p lasma concen t r a t ions  of  PEA after  inject ion of  
the drug (25 mg/kg) are i l lus t ra ted  in Table  3. Inh ib i t ion  of  

T A B L E  2 

PEA-INDUCED CHANGES IN MOTOR ACTIVITY AFTER PARGYLINE 
AND OR HARMALINE + 

Pretreatment Activity (mean counts/hr + SEM) 

Saline 1908 _+ 305 
Pargyline 6487 _+ 482* 
Harmaline 2035 _+ 419 
Pargyline + 5603 _+ 550* 

Harmaline 

*Represents values significantly different q~<0.05) from saline 
control, Dunnet's Test following ANOVA, F(3,20)-5.10. 

+Mice were pretreated with pargyline (5 mg/kg) and/or harmaline 
(30 mg/kg) 2(} hr before challenge with PEA (25 mg/kg), N-6 .  

M A O - B  by pargyl ine  leads to h igher  c o n c e n t r a t i o n s  of  avail-  
able  PEA (p resumab ly  due to in t e r fe rence  with its me tabo-  
lism by MAO-B)  in bo th  bra in  and  p lasma.  On the o the r  
hand ,  inhibi t ion of  M A O - A  fails to a l ter  the c o n c e n t r a t i o n  of  
PEA af ter  e x o g e n o u s  admin i s t r a t ion .  These  resul ts  are in 
good a g r e e m e n t  with  the effect  of  MAO- inh ib i t o r  pre t rea t -  
men t  on  mo to r  act ivi ty  in which  M A O - B  inhibi t ion poten-  
t ia ted the effect  of  PEA while M A O - A  inhibi t ion  was in- 
act ive .  

DA Measttremt,lt ts 

The  effect  of  inhibi t ion of  MAO on regional  bra in  DA 
c o n c e n t r a t i o n s  and on the  change  in DA induced  by treat-  
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T A B L E  3 

EFFECT OF MAO INHIBITION ON THE AVAILABILITY OF PEA 

Pretreatmentt 

PEA Concentration (tzg/g or ml;mean +_ SEM) 

Brain Plasma 

Saline 1.29 _+ 0.09 0.45 +_ O. 12 
Clorgyline (1) 1.43 _+ 0.19 0.49 _+ 0.10 
Pargyline (5) 5.71 _+ 1.55" 0.83 _+ 0.20* 

*Values significantly different (p<0.05) from saline controls. 
tMice (N =8) pretreated with saline or inhibitor (dose in mg/kg in parentheses) 20 hr 

before injection of PEA (25 mg/kg) and were sacrificed 30 min after the second 
injection for PEA determination. (See text for further details.) 
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FIG. 3. Effect of Amphetamine on Motor Activity after MAO Inhi- 
bition. Motor activity was measured for I hr after SC injection of 
amphetamine (1 mg/kg) in mice pretreated as described in Fig. I. 
Filled bars represent values significantly different from saline- 
pretreated mice, Dunnet's Test following ANOVA, F(3,28)-3.77. 

T A B L E  4 

EFFECT OF MAO INHIBITION ON DOPA-INDUCED CHANGES 
IN BRAIN DOPAMINE 

Pretreatmenl+ 

Dopamine Content 
(ng/mg protein; mean _+ SEM) 

Substantia 
Olfactory N igra 

Striatum Tubercle Area 

A. No L-DOPA$ 
Saline 100 _+ 6 74 + 4 15 _+ 3 
Pargyline (5) 123 + 6* 78 _+ 6 17 + 2 
Clorgyline (1) 134 + 12" 114 + 7* 23 + 3* 

B. Plus L-DOPA$ 
Saline 171 _+ 25 113 + 11 29 _+ 9 
Pargyline (5) 184 _+ 17 131 + 12 38 + 7 
Clorgyline (1) 241 _+ 18" 193 + 14" 65 + I1" 

*Indicates values significantly different (p<0.05) from corre- 
sponding saline control. 

+Mice received injection of saline or inhibitor (dose in par- 
entheses) 20 hr before receiving second injection. N =8. 

SMice were injected with carbidopa (50 mg/kg) and 20 rain later 
received saline (part A) or L-DOPA (part B; 50 mg/kg) and were 
sacrificed 60 min after the last injection for the measurement of DA 
(see text for further details). N =8. 

ment  with L - D O P A  are summar ized  in Table 4. DOPA,  as 
expec t ed  [6], significantly increased brain DA concent ra -  
t ions  when  adminis te red  alone,  p resumably  via its conver -  
sion to DA. This effect  occur red  in the s t r ia tum, olfactory 
tuberc les  and the mesencepha l i c  area  conta ining the sub- 
stantia nigra. Similarly, inhibition of  MAO-A by clorgyline also 
resul ted  in a significant increase  in DA in all 3 regions.  How-  
ever ,  p r e t r ea tmen t  with pargyline resul ted in much  smaller  
inc reases  and these  tended  to be localized to the str iatum. 
When  DOPA was adminis te red  in the p resence  of  MAO- 
inhibit ion,  an even  larger increase  in brain DA was p roduced  
in all 3 regions;  clorgyline p re t rea tment  was part icularly ef- 
fect ive  in this regard.  

Amphe tam#u ,  

The inf luence  o f  M A O  inhibi t ion on the concen -  

trat ion o f  amphe tamine  is summar ized  in Table 5. Deamina-  
tion is a poss ible ,  a l though minor ,  route of  amphe tamine  
metabol i sm [18], and these  exper imen t s  were  pe r fo rmed  in 
o rde r  to ensure  that  the potent ia t ion o f  amphe tamine  in the 
p re sence  o f  MAO-inhibi t ion was due to al terat ions in 
monoamine  subs t ra tes  ra ther  than to pbarmacokine t ic  fac- 
tors.  It can be seen that p lasma and brain concen t ra t ions  of  
amphe tamine  were  the same in the p resence  or absence  of  
e i ther  type of  MAO inhibition. 

DISCUSSION 

The pharmacological  effects  o f  PEA,  L-DOPA and am- 
phe tamine  were  found to be potent ia ted  in the p resence  of  
MAO inhibition, but the type of  inhibition was a critical fac- 
tor in defining their  pharmacologica l  activity.  In the p resence  
o f  MAO-B inhibition, the s t imulatory effects  o f  PEA were  
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T A B L E  5 

EFFECT OF MAO INHIBITION ON 
AMPHETAMINE CONCENTRATION 

(/~g/g or ml; 
Amphetamine Concentration mean + SEM) 

Pretreatment* Brain Plasma 

Saline 1.68 + 0.26 0.27 + 11.03 
Clorgyline (1) 1.77 _+ 0.15 0.22 _+ 0.02 
Pargyline (5) 1.61 + 0.29 0.20 + 0.04 

*Mice (N : 6 )  pretreated with saline or inhibitor (dose in mg/kg in 
parentheses) 20 hr before injection of amphetamine (I mg/kg) and 
were sacrificed 30 min after the second injection for amphetamine 
determination. (See text for further details.) 

i nc reased ,  a long with the blood and brain  c o n c e n t r a t i o n  of  
PEA.  These  effects  did not  o c c u r  when  M A O - A  was selec- 
t ively inhibi ted .  The  behav io ra l  resul t s  are cons i s t en t  with  
those  r epor ted  by B r a e s t r u p  and c o w o r k e r s  [2] who  found  
tha t  the  s t e r eo typy  p roduced  by PE A  was po t en t i a t ed  by 
dep reny l  bu t  not  by c lorgyl ine .  In con t ras t ,  M A O - A  inhibi-  
t ion po ten t i a t ed  the behav io ra l  ef fects  o f  L - D O P A  and re- 
sul ted in subs tan t ia l ly  h igher  c o n c e n t r a t i o n s  of  DA than did 
M A O - B  inhibi t ion.  These  effects  were  no ted  in all th ree  
dopamine rg ic  a reas  s tud ied  ( s t r i a tum,  o l fac tory  tube rc le  and 
the  m e s e n c e p h a l i c  region which  inc luded  the  DA cell bod ies  
located  in the  subs t an t i a  nigra).  These  resul t s  suppor t  previ-  
ous  sugges t ions  [5,16] tha t  the  A form of  M A O  is pr imar i ly  
r e spons ib le  for  the  me tabo l i sm of  d o p a m i n e  in the  roden t  
CNS,  while M A O - B  is likely to be r e spons ib le  for  the me- 
t abo l i sm of  e x o g e n o u s  or  e n d o g e n o u s  PEA.  

Clear ly ,  an inc rease  in DA con t en t  a lone  was not  suffi- 
c ient  to p roduce  an inc rease  in mo to r  act iv i ty ,  s ince  bo th  

L - D O P A  and clorgyl ine a lone  s ignif icant ly  inc reased  DA all 
bra in  regions  s tudied  but  did not  a l te r  m o t o r  act ivi ty .  An 
addi t ional  s t imulus  which  causes  the  re lease  of  p resynap t i c  
DA, or  poss ib ly  an inc rease  in DA above  some  crit ical 
t h re sho ld  level ,  is n e c e s s a r y  to p roduce  motor  s t imula t ion .  

Of  fu r the r  in teres t  is the  inf luence  of  M A O  inhibi t ion on  
the s t imula t ion  induced  by a m p h e t a m i n e .  While  it has  long 
been  k n o w n  that  non-se lec t ive  MAO inhibi t ion inc reases  the 
effects  of  a m p h e t a m i n e  [141, it was found tha t  inhibi t ion of  
e i the r  form of  MAO would lead to this effect.  S ince  this was  
not  due to a l t e ra t ions  in a m p h e t a m i n e  me tabo l i sm or distri-  
bu t ion ,  it suggests  tha t  the m o n o a m i n e s  which  are subs t r a t e s  
for  these  fo rms  of  MAO play a role in defining the phar-  
macological  effects  of  the drug.  T h o r n b u r g  and Moore  [15], 
using se lec t ive  inhib i tors  of  c a t e c h o l a m i n e  syn thes i s ,  found 
that  a m p h e t a m i n e  is d e p e n d e n t  on DA for its effects ,  
p r e s u m a b l y  by faci l i ta t ing release.  The  po ten t i a t ion  of  am- 
phe t amine  by c lorgyl ine  would be cons i s t en t  with this hy- 
po thes i s  by spar ing  re leasab le  DA from degrada t ion .  On the  
o the r  hand ,  Bor i son  and coworke r s  [1] sugges ted  that  am- 
p h e t a m i n e  acts  via e n d o g e n o u s  PEA to p roduce  s t imula t ion  
based  upon  a ser ies  of  pharmaco log ica l  tes t s  in the  rabbi t ,  
which  inc luded an a m p h e t a m i n e - i n d u c e d  reduc t ion  of  bra in  
PEA concen t r a t i ons .  A dec rea se  in PEA me tabo l i sm in the  
p r e s e n c e  of  MAO-B inhibi t ion  could accoun t  for the  poten-  
t ia t ion p roduced  by pargyl ine.  These  resul ts  suggest  tha t  
a m p h e t a m i n e  may  utilize e i the r  DA or  PEA to p roduce  its 
pha rmaco log ica l  effects  in v ivo .  
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