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Abstract--Various doses of /-deprenyl were tested for their abilities to increase blood pressure or 
heart rate in animals pretreated with a ganglionic blocking agent. The use of a ganglionic blocker 
(chlorisondamine) ensured that deprenyl-induced responses were mediated by the peripheral autonomic 
nervous system, and that these responses were not influenced by the central nervous system. It was 
found that /-deprenyl had a modest ability to increase blood pressure and a marked ability to increase 
heart rate. The ability of/-deprenyl to increase heart rate was diminished or abolished by propranolol, 
reserpine, and chemical sympathectomy (6-hydroxydopamine). Deprenyl-induced responses were 
negligibly affected by adrenalectomy. These data suggest that /-deprenyl is an indirectly acting 
sympathomimetic amine whose responses are mediated by norepinephrine in postganglionic sympa- 
thetic neurons. An additional finding was that desmethylimipramine, a known blocker of the 
norepinephrine pump, antagonized the effects of/-deprenyl. This finding suggests that/-deprenyl enters 
sympathetic neurons via the membrane pump. The ability of/-deprenyl to enter sympathetic neurons 
and evoke release of endogenous amines was not accompanied by a significant loss of tissue (heartl 
norepinephrine. 

T h e r e  is bo th  b iochemica l  and  pha rmaco log ica l  evi- 
d e n c e  to sugges t  tha t  the  e n z y m e  m o n o a m i n e  oxi- 
dase  ( M A O )  exis t s  in mult iple  fo rms  (see r ev i ews  
in Refs .  1-3). Pe r haps  the  mos t  compe l l ing  e v i d e n c e  
ar i ses  f rom the  finding tha t  there  are  se lec t ive ly  
ac t ing  inh ib i to rs  of  M A O .  Studies  wi th  these  inhi- 
b i tors  have  led to the  sugges t ion  tha t  M A O  exis t s  
in at least  two  fo rms .  Fo r  sake  of  s impl ic i ty ,  these  
f o r m s  ( i soenzymes? )  h a v e  been  labe led  type  A and  
type  B. In t e rms  of  se lec t ive  inhib i t ion ,  it has  been  
f o u n d  that  c lorgyl ine  is a p re fe ren t i a l  inh ib i to r  of the  
type  A e n z y m e  [4], and  dep reny l  is a p re fe ren t ia l  
inh ib i to r  of  the  type  B e n z y m e  [5]. 

The  ex i s t ence  of  mul t ip le  f o r m s  of  M A O  could  
m e a n  tha t  the  indiv idual  species  have  a un ique  local- 
iza t ion or a un ique  func t ion .  A n u m b e r  of  inves t -  
igators  h a v e  e x a m i n e d  this  poss ib i l i ty  by  adminis -  
te r ing one  or  the  o the r  of  the  ma jo r  inhib i tors  (i.e. 
c lorgyl ine  or  depreny l ) ,  and  then  mon i to r ing  e v o k e d  
c h a n g e s  in the  n e r v o u s  s y s t e m  (e.g. t i ssue  levels  of  
c a t e c h o l a m i n e s )  or  in b e h a v i o r  (e.g. s p o n t a n e o u s  
m o t o r  act ivi ty) .  In e s sence ,  these  inves t iga to r s  have  
used  M A O  inh ib i to rs  as pha rmaco log ica l  tools .  An 
e x a m i n a t i o n  of  the  l i te ra ture  revea l s  tha t  this  
a p p r o a c h  is be ing  used in severa l  l abora to r i e s  (see 
r ev i ew in Ref.  6). 

The  va lue  of  us ing  M A O  inh ib i to rs  as pha rma-  
cological  tools  is ba sed  on  the  p remise  tha t  these  
d rugs  are  specif ic  in the i r  m e c h a n i s m s  of  ac t ion .  The  
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pu rpose  of  the  p re sen t  s tudy  is to repor t  tha t ,  insofar  
as dep reny l  is c o n c e r n e d ,  such specif ici ty may be 
e lusive.  Da ta  are  p r e s e n t e d  which  show that  dep-  
renyl ,  in addi t ion  to be ing  a type  B inhibi tor ,  is a lso 
an indirect ly  ac t ing  s y m p a t h o m i m e t i c  amine .  This  
f inding has  impl ica t ions  for  in te rp re t ing  the  effects  
of  dep reny l  on  the  n e r v o u s  sys t em and  on 
behav io r .  

M A T E R I A L S  AND M E T H O D S  

Animals. Male Wis t a r  ra ts  (Char les  River  Breed-  
ing Labora to r i e s ,  Wi lming ton ,  MA) weighing be- 
tween  200 and  275 g were  used  in these  s tudies .  
An imals  were  sub j ec t ed  to var ious  b iochemica l  or  
c a rd iovascu l a r  p r o c e d u r e s  tha t  are desc r ibed  below.  

Recording of blood pressure and heart rate. The  
t e c h n i q u e s  used for  r ecord ing  ca rd iovascu l a r  res- 
ponses  have  been  desc r ibed  in detail  [7, 8]. In brief ,  
the  p r o c e d u r e s  were  as fol lows.  Blood p ressu re  was 
m o n i t o r e d  t h rough  a c a n n u l a  (PE50) ins ta l led in the 
left ca ro t id  ar tery .  Blood p ressu re  record ings  were  
ob t a ined  by  using a p re s su re  t r a n s d u c e r  (Hewle t t  
Packa rd  1280B) and  p ressu re  amplif ier  (Hewle t t  
Packard  8805C) c o n n e c t e d  to a the rmal  record ing  
sys t em (Hewle t t  Packa rd  7754A). Hear t  ra te  was  
m o n i t o r e d  with two subde rma l  e l ec t rodes  (ac t ive  
leads)  in the  ches t  wall and  one  subde rma l  e l ec t rode  
( r e f e r ence  lead) in a h ind  limb. Hear t  ra te  record ings  
were  ob ta ined  by  coupl ing  a ra te  c o m p u t e r  (Hewle t t  
Packa rd  8812A) wi th  a b ioe lec t r ic  amplif ier  (Hewle t t  
Packard  881 IA),  bo th  of which  were  c o n n e c t e d  to 
the  r ecord ing  sys tem.  

Dur ing  e x p e r i m e n t s  on  b lood  p re s su re  and  hear t  
ra te ,  an ima l s  were  a n e s t h e t i z e d  (pen tobarb i t a l  
sod ium,  50 mg/kg,  i.p.). In addi t ion ,  an ima l s  were  
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pretreated with a muscarinic  cholinergic blocking 
agent (atropine, 25 mg/kg, i.p.) and with a ganglionic 
blocking agent (chlor isondamine,  1.0 mg/kg,  i.p.). 
These  pre t rea tments  ensured  that all tonic efferent  
act ivi ty and all reflex act ivi ty were  el iminated.  This  
in turn served to ' i sola te '  the au tonomic  nervous  
sys tem f rom the influences of  the central  nervous  
system. 

Adrenalectomy and sympathectomy. The adrenal  
glands were  r emoved  under  e ther  anesthesia .  Bi- 
lateral incisions were  made through the skin and 
muscle wall over ly ing  the kidneys.  The  adrenals  
were  located and r emoved  by teasing. Af ter  
adrena lec tomy,  skin and muscle were  c losed with 
surgical s taples .The operat ion was rapid (~  10 min) 
and produced  little bleeding. Af ter  the operat ion,  
animals were  maintained on a normal diet plus 
saline (0.154 M NaCI) that conta ined te r ramycin  
(~  0.5 g/l). Animals  were  used 1 week  af ter  
adrena lec tomy.  

A separate  group of  animals  was chemical ly  
sympa thec tomized  with 6 -hydroxydopamine  (6- 
OHDA) .  
A dose of  50 mg/kg was given on clay 1, and an 
additional dose  of  100 mg/kg was given on day 
2. Studies on evoked  card iovascular  responses  or  on 
tissue levels of norepinephr ine  were  conduc ted  on 
day 4 . 6 - O H D A  was adminis tered in a saline vehicle  
(0.154 M NaCI) that conta ined ascorbic  acid (0.01 
M). The mixture  was prepared immedia te ly  prior to 
use. Animals  were  injected via the tail vein. 

Tissue levels of norepinephrine (ME) and uptake 
of radioactive norepinephrine [3H]I-NE). Endo-  
genous  N E  was assayed by the t r ihydroxyindole  
method[9]  as subsequent ly  modified by Shellen- 
berger  and Gordon[10] .  Animals  were  sacrificed 
by decapi ta t ion,  and hearts were  rapidly r emoved ,  
washed and blotted dry. Af te r  being weighed,  tis- 
sues were  homogen ized  in iced 0.5 N perchlor ic  acid 
and then centr i fuged (5000 rev/min ,  10 min, Fisher  
clinical centrifuge).  The  supernatant  was applied to 
an alumina co lumn (pH adjus ted  to ~ 8.6), and three 
washes  (distilled water)  were  pe r fo rmed  to r e m o v e  
nonadsorbed  substances.  N E  was subsequent ly  
eluted with acetic acid (0.5 N). The  acid eluate was 
analyzed for  N E  spectrof luorimetr ical ly .  Data  were  
cor rec ted  for  recovery .  

Uptake  of  radioact ive  N E  into heart  was studied 
after  the administrat ion (femoral  vein) of  t racer  
doses  (0.15/~g/kg) of  [aH]/-NE (saline vehicle)  to 
rats. F i f teen  min af ter  [3H]/-NE inject ion,  animals 
were  decapi ta ted.  Their  hearts  were  r emoved  rap- 
idly and treated identically to hearts  ana lyzed  for  
endogenous  NE.  [:~HI/-NE was assayed by liquid 
scintil lation spec t romet ry .  Data  were  cor rec ted  for 
recovery .  

Drugs. The drugs used we re : / - dep reny l  HCI (gift 
f rom W a r n e r - L a m b e r t  Co. ,  Morris  Plains, N J), re- 
serpine (gift f rom Smith Kline & French  Labora-  
tories,  Philadelphia,  PAL desmethy l imipramine  HCI 
(gift f rom USV Pharmaceut ica l  Corp . ,  Tuckahoe ,  
NY),  chlor isondamine  chloride (gift f rom Ciba Phar- 
maceut ical  Co. ,  Summit ,  N J), [3H]/-norepinephrine 
(5.85 Ci /m-mole ,  N e w  England Nuclear ,  Boston,  
MA),/-norepinephrine bitartrate (Winthrop Labora-  
tories,  N e w  York,  NY) and d, l -propranolol  HC1, 

6-hydroxydopamine  HBr  and atropine (Sigma 
Chemical  Co. ,  St. Louis,  MO). All drug dosages  
are expressed  as the free base.  

Data. Individual data  points on each figure rep- 
resent the mean +_ standard deviat ion (S.D.) of  at 
least four  observat ions .  Likewise ,  data  referred to 
in the text  represent  the mean _+ S.D. S ta tements  on 
statistical analyses  (P values) refer  to use of the 
Student ' s  t-test. 

R E S U L T S  

Effect of I-deprenyl on blood pressure and on heart 
rate. Individual groups of  rats In = 4  or  more) 
rece ived  one of  several  doses  of  /-deprenyl,  af ter  
which ei ther blood pressure  or heart  rate responses  
were  monitored.  The doses  of  l-deprenyl that were  
tested ranged f rom 0.1 to 10.0mg/kg (i.v.). As 
shown in Fig. 1, I-deprenyl evoked  both pressor  and 
tachycardiac  responses.  Figure I also shows that 
heart rate responses  were  much more pronounced.  
Accordingly ,  the effects  of  /-deprenyl on fl- 
adrenergic  t ransmission were  examined  in detail.  

fl-Adrenergie activity. Figure  1 indicates that the 
EDso for  deprenyl - induced responses  is about  2.0 
mg/kg. When this dose  was adminis tered to animals 
in = 5), the average  heart rate response  was 87 _+ 9 
beats/rain (bpm). Pret reatment  of  animals In = 4) 
with d, / -propranolol  (I .0 mg/kg, i .v. ,  30 rain) es- 
sentially abol ished this response  ( < 5  bpm). Fur- 
thermore ,  the administrat ion of d, /-propranolol  ( 1.0 
mg/kg,  i.v.) 15 rain after  I-deprenyl (2.0 mg/kg,  i.v.) 
caused tachycard ia  to disappear .  

Interaction with reserpine. The role of  endogen-  
ous ca techolamines  in deprenyl - induced responses  
was assessed by using reserpine.  When adminis- 
tered at a dose of 1.0 mg/kg (i.p., 16-20 hr), reser- 
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Fig. I. Average change (A) in mean arterial pressure and 
the average change in heart rate evoked by various doses 
of/-deprenyl. Each point on the figure represents the mean 
response (_+S.D.) obtained from four or more animals. 
Each animal received only one injection (i.v.) of/-deprenyl. 
Heart rate responses were much more pronounced than 
blood pressure responses. Nevertheless, the EDs0 for both 
responses was about 2.0 mg/kg. A dose of 10 mg/kg was 
the maximum close practical for testing: higher doses 

tended to be toxic. 
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pine caused marked  deplet ion of cardiac NE.  The 
values obta ined in control  and in reserpinized ani- 
mals were ,  respec t ive ly ,  806 _+ 74 and 83 ± 32 ng/g. 
The  difference is statist ically significant (P < 0.001). 

When animals (n = 4) were  pre t rea ted  with reser- 
pine (as above) ,  responses  to l-deprenyl (2.0 mg/kg, 
i.v.) were  greatly a t tenuated.  The  responses  in 
control  and in reserpinized animals were ,  respect-  
ively,  93 _+ 12 and 9 .5-+6.7  bpm. The difference is 
statist ically significant (P < 0.001). 

Adrenalectomy. The striking effect  of  catechola-  
mine deplet ion on deprenyl - induced  responses  
could implicate ei ther  the adrenal  glands or  post- 
ganglionic sympathet ic  neurons.  A putat ive role for 
the adrenals  was tested by adminis ter ing l-deprenyl 
(2.0 mg/kg, i.v.) to adrena lec tomized  animals 
(n = 6). The  average  response  evoked  in these ani- 
mals was 71 ± 15bpm. In matched  controls ,  the 
evoked  response  was 86 ± 6 bpm. This difference 
does  not attain statistical significance. 

Sympathectomy. l -Deprenyl  (2.0 mg/kg,  i.v.) was 
adminis tered to animals in = 4 )  pretreated with 
6 -OHDA.  In such animals,  deprenyl - induced  heart  
rate responses  were  3.3 ± 4.4 bpm, i.e. essential ly 
nil. In related exper iments ,  t issue levels  of  cardiac 
N E  were  de te rmined  in control  animals and in sym- 
pa thec tomized  animals  (n = 4 each). The  respec t ive  
values were  754 ± 126 and 181 ± 103 ng/g. The 
difference is statistically significant (P < 0.001). 

Temporal aspects of 1-deprenyl activity. Regard- 
less of  whether  l-deprenyl was adminis tered  to 
control  animals or to exper imenta l  animals 
(adrena lec tomy,  sympa thec tomy  or drug pretreat-  
ment) ,  evoked  responses  at tained a peak within 
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Fig. 2. Per cent inhibition of [:~H]I-NE uptake into heart. 
Various doses of desmethylimipramine (O-----O) or of l- 
deprenyl iCY---O) were administered to rats in = 4 or more 
per data point), after which [3H]I-NE was administered 
(i.v.). Uptake of radioactive NE was compared in experi- 
mental animals (desmethylimipramine or l-deprenyl pre- 
treatment) and in control animals. Per cent inhibition of 
uptake was calculated from the equation: % Inhibition = 
100 - [(uptakee,p/uptakeco,) x 100]. Desmethylimipramine 
was more potent than l-deprenyl in blocking uptake of 
[all]l-HE. (Note: These data should not be used to make 
quantitative comparisons relating to drug affinity for the 
norepinephrine pump. The reader is reminded that the 
experiments were conducted in vivo, and thus the data are 
a function of both affinity for the pump and disposition 

of drug.) 
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Fig. 3. Effect of desmethylimipramine (DMI) on responses 
to I-norepinephrine and to l-deprenyl. In panel A are 
illustrated the responses to a series of injections of I- 
norepinephrine (0.1 /zg/kg, i.v., 10-rain intervals) and a 
single injection of l-deprenyl (2.0 mg/kg, i.v.) to a control 
animal. In panel B are illustrated the same types of re- 
sponses in an animal pretreated (30 min) with DMi (0.3 
mg/kg, i.p.). Note that DMI increased the magnitude and 
duration of responses to l-norepinephrine, but it decreased 

the magnitude of responses to l-deprenyl. 

10-15 min. In the present  study,  no a t tempt  was 
made to relate response  durat ion to blood levels  of  
drug. H o w e v e r ,  prel iminary observa t ions  indicated 
that half -decay t imes for evoked  responses  (e.g. 2.0 
mg/kg) were  greater  than 2 hr. 

Interaction with desmethylimipramine (DMI). 
Various doses  of  DMI (i.p., 30 rain) were  tested for  
their  ability to block uptake of  [:~H]I-NE into heart.  
The  ID~o for  DMI- induced  blockade of  uptake was 
be tween  0.1 and 0.3 mg/kg (Fig. 2). A dose of  0.3 
mg/kg was used in subsequent  studies. 

Animals  were  prepared for  recording of  heart  rate 
responses .  A control  group of  animals rece ived  a 
series of  inject ions of  I-NE (0.1 /~g/kg, i .v.),  af ter  
which a single inject ion of  l-deprenyl (2.0 mg/kg, 
i.v.) was given. An exper imental  group of  animals 
was treated identically,  except  that DMI (0.3 mg/kg, 
i.p.) was given as a pre t rea tment  (30 min). A rep- 
resenta t ive  exper iment  is i l lustrated in Fig. 3. In 
control  animals,  responses  to I-NE averaged about  
50 bpm, and responses  to l-deprenyl averaged  about  
92 bpm. Af ter  DMI pre t rea tment ,  responses  to 
I-NE were  increased in magnitude (85 bpm) and in 
duration.  By contrast ,  responses  to l-deprenyl 
were  much reduced (24 bpm). Both the increase in 
respons iveness  to I-NE and the decrease  in re- 
spons iveness  to l-deprenyl were  statistically signi- 
ficant (P < 0.01). 

Tissue levels o[ NE and uptake of [aHII-NE. l- 
Deprenyl  was tested at several  doses  (0.1 to 10.0 
mg/kg, i .v. ,  30 min) for  its ability to increase or  
decrease  heart  levels of  NE.  At no dose did I- 
deprenyl  alter endogenous  levels  of  NE.  On the 
o ther  hand, l-deprenyl did have an effect  on uptake 
of  exogenous  NE.  When adminis tered 15 min prior 
to [~H]I-NE (0.15/~g/kg, i .v.),  l-deprenyl (i.v.) pro- 
duced a dose-dependen t  blockade of  N E  uptake into 
heart  (Fig. 2). 

DISCUSSION 

Drugs that affect behavior  are usually examined"  
for  their  effects  on the peripheral  au tonomic  ner- 
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vous  sys tem.  Such  s tudies  are t hough t  to be ap- 
p ropr ia te  for  a var ie ty  of r ea sons ,  one  of  which  is 
par t icular ly  g e r m a n e  to this  repor t .  By s tudy ing  the  
ac t ions  of  a d rug  on  the  a u t o n o m i c  ne r vous  sys t em,  
one  might  learn s o m e t h i n g  tha t  would  apply to the  
cent ra l  n e r v o u s  s y s t e m  (CNS).  This  i n fo rma t ion  
could lead to an  u n d e r s t a n d i n g  of the  cel lular  e v e n t s  
that  cu lmina te  in a d rug - induced  behav iora l  
response .  

Unl ike  mos t  p s y c h o a c t i v e  drugs ,  I-deprenyl has  
rece ived  only  l imited a t t en t i on  in t e rms  of its auto-  
nomic effects .  This  lack of  a t t en t i on  must  be v iewed  
in the  c o n t e x t  tha t  I -deprenyl  has  been  used as a 
pha rmaco log ica l  tool to s tudy  the  role of C N S  
amines  [6]. It has  a lso been  used to t rea t  d e p r e s s i v e  
i l lness [ 11 ] and  to t reat  P a r k i n s o n ' s  d i sease  [ 12]. All 
of these  uses  are  l inked to the  abil i ty o f / - d e p r e n y l  
to inhibi t  type  B MAO.  H o w e v e r .  the p resen t  s tudy  
d e m o n s t r a t e s  tha t  / -deprenyl  is not  solely an MAO 
inhibi tor .  An e x a m i n a t i o n  of  the  a u t o n o m i c  effects  
o f / - d e p r e n y l  ind ica tes  tha t  the  drug is an indirect ly  
ac t ing s y m p a t h o m i m e t i c  amine .  

As Fig. 1 i l lus t ra tes ,  I -deprenyl  has  a m a r k e d  
abil i ty to inc rease  hear t  rate ,  but  it has  only  a modes l  
abil i ty to inc rease  b lood  pressure .  In light of these  
findings,  a t t en t i on  has  been  f ocus ed  on the  hear t  rate 
effects  of the  drug.  In work  to be r epo r t ed  e l s e w h e r e  
(J. Bi lez ik ian ,  pe r sona l  c o m m u n i c a t i o n ) ,  it has  been  
found  tha t  / -deprenyl  is not  a f l -agonist .  On the 
o the r  hand ,  d e p r e n y l - i n d u c e d  t a c h y c a r d i a  can  be 
d imin i shed  or  abo l i shed  by p roprano lo l .  This  
s e q u e n c e  of  f indings sugges ts  tha t  the  effects  
of l -deprenyl  are med ia t ed  by e n d o g e n o u s  cate-  
cho lamines .  T he  fact  tha t  r e se rp ine  p r e t r e a t m e n t  
nearly abo l i shes  r e s p o n s e s  to / -deprenyl  f u r t he r  
impl ica tes  e n d o g e n o u s  amines .  

I f / - d e p r e n y l  were  an indirect ly  ac t ing  amine ,  i.e. 
an  agen t  tha t  e v o k e s  the re lease  of e n d o g e n o u s  
c a t e c h o l a m i n e s ,  then  e i the r  a d r e n a l e c t o m y  or sym- 
p a t h e c t o m y  shou ld  a l te r  r e sponses .  In real i ty ,  
a d r e n a l e c t o m y  had  on ly  a negligible effect .  By 
con t r a s t ,  s y m p a t h e c t o m y  had  a s t r ik ing effect .  Of  
the  var ious  p r o c e d u r e s  tha t  were  used,  6 -OHDA-  
induced  s y m p a t h e c t o m y  was the  mos t  ef fec t ive  in 
d imin ish ing  r e s p o n s e s  to / -deprenyl .  Th i s  finding 
ind ica tes  tha t  pos tgangl ion ic  s ym pa t he t i c  neu rons  
are the  source  of  c a t e c h o l a m i n e s  t h r ough  which  
/ -deprenyl  e v o k e s  r e sponses .  

T h e r e  are  ac tual ly  severa l  poss ib le  m e c h a n i s m s  
by w h i c h / - d e p r e n y l  might  act.  Th ree  of  these  mech-  
an i sms  are w o r t h y  of  cons ide ra t ion .  F i r s t , / - dep reny l  
might  diffuse ac ross  the  neu rona l  m e m b r a n e .  Once  
inside the  n e r v e  ending ,  it might  e v o k e  t r a n s m i t t e r  
re lease .  Second ,  I -deprenyl  might  be a s u b s t r a t e  for  
the m e m b r a n e  p u m p  tha t  c ap tu re s  N E  and  re la ted  
c o m p o u n d s  and  t r a n s p o r t s  t h e m  into the  nerve .  
Once  again,  / -deprenyl  might  act  i n t r aneu rona l ly  to 
e v o k e  t r a n s m i t t e r  re lease .  Thi rd ,  l -deprenyl  might  
act  mainly  on  the  ex te rna l  su r face  of the  ne rve  
m e m b r a n e  as an  inhib i tor  of  the  N E  pump.  In so 
doing,  / -deprenyl  would  inhibi t  the  ma jo r  mechan -  
ism for  inac t iva t ing  NE,  and  thus  inc rease  the 
a m o u n t  of N E  avai lab le  to in te rac t  wi th  pos t junc -  
t ional  r ecep to r s .  

A dec i s ion  a m o n g  these  th ree  poss ib i l i t ies  can  be 
made  by us ing  a k n o w n  inhib i tor  of  the  N E  pump ,  

namely ,  DMI.  If the  first possibi l i ty  were  t rue ,  then 
/ -deprenyl  and  DMI should  act synergis t ica l ly .  N E 
re leased  by / -deprenyl  would  be p ro tec t ed  f rom 
inac t iva t ion  by DMI.  If the  s econd  possibi l i ty  were  
t rue,  t h e n / - d e p r e n y l  shou ld  be an t agon i zed  by DM 1. 
Blockade  of  the  N E  pump  would  p r even t  I-deprenyl  
f rom reach ing  its site of ac t ion .  If the  th i rd  possi-  
bility were  t rue ,  then  I-deprenyl  and  DMI should  act 
addi t ive ly .  The  two drugs  would act jo int ly  to 
inac t iva te  the  p u m p  and  t he r eby  increase  avail-  
abili ty of NE.  

The  da ta  i l lus t ra ted in Fig. 3 leave little doub l  
abou t  the  most  p lausible  conc lus ion .  W h e n  DMI 
was c o m b i n e d  with the ED.~o for  / -deprenyl ,  res 
ponses  to the la t ter  were  notab ly  an tagon ized .  This  
occu r red  in the  p r e s e n c e  of c lear  ev idence  that  DMI 
was b locking  the  N E  pump  (Fig. 2) and that  DMI 
was po ten t i a t ing  the ac t ions  of N E  (Fig. 3). It ap- 
pears  that  / -deprenyl  en te r s  pos tgangl ionic  syrn- 
pa the t ic  n e u r o n s  via the N E  pump,  and  that  it 
s u b s e q u e n t l y  evokes  the  re lease  of neurona l  cate-  
cho lamines .  The  i m p o r t a n c e  of pass ive  diffusion 
ac ross  the  m e m b r a n e  or b lockade  of the m e m b r a n e  
pump  must  be minimal .  

A ques t ion  that  has  not been  answered  is that  of 
w h y / - d e p r e n y l  exe r t s  g rea te r  effects  on sympa the t i c  
n e u r o n s  in hea r t  as opposed  to those  in vascu la ture .  
A ten ta t ive  exp lana t ion  could be the dual  possibi l i ty  
that :  (a) / -deprenyl  has  a re la t ively  low affinity for 
the N E  pump  (see Fig. 2 and  Ref.  13), and  I b ) s y m -  
pa the t ic  ne rves  in hear t  may have  a more  avid 
up take  m e c h a n i s m  than sympa the t i c  ne rves  in vas- 
cula ture .  The  ma t t e r  requi res  f u r t he r  s tudy.  

A n o t h e r  ques t ion  of note  per ta ins  to the CNS.  
The  da ta  in this  repor t  deal exc lus ive ly  with the 
per iphera l  n e r v o u s  sys tem.  It is not k n o w n  whether  
l -deprenyl  is an indirect ly  ac t ing amine  in the  brain.  
H o w e v e r ,  as in teres t  in / -deprenyl  moun t s ,  and as 
the f r e q u e n c y  of  its use  as an inves t iga t iona l  tool 
inc reases ,  s tudies  to d e t e r m i n e  w h e t h e r  / -deprenyl  
is an  indirect ly  ac t ing amine  in the brain  must  be 
unde r t aken .  In the  a b s e n c e  of such work ,  the 
neurological  and  behav io ra l  effects  of / -deprenyl  
may be difficult to  explain .  
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