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D e m e t h y l i m t p r a m t n e  ( D e s t p r a m i n e ) ,  a n  
Qt-Adrenergic  B l o c k i n g  A g e n t  

Norepinephr ine  accumula tes  in cell cy top lasm by  a 
t r anspor t  mechanism,  cal led the  ' m e m b r a n e  p u m p '  by  
CARLSSON ~, and  f rom there  i t  is normat ly  t aken  up 
rapid ly  by  s torage granules.  W h e n  the  l a t t e r  mechan i sm 
is blocked by  reserpine,  norep inephr ine  is metabol ized  b y  
m o n o a m i n e  oxidase in cell  cy top lasm.  The  ' m e m b r a n e  
p u m p '  can  be e f fec t ive ly  blocked b y  imip ramine  o r  i ts  
metabo l i t es  ~,3, the  mos t  po t en t  of which is deme thy l -  
imip ramine  (desipramine).  Thus  L o E w  4 showed t h a t  
des ipramine  po ten t i a t ed  the  pressor  effect  of epinephr ine  
in rabbi t ,  a t  tow doses of 0,3 mg/kg ,  whi le  K&UMAN, 
ZUBER~0aLER and TAQmNI ~ showed the  same poten t ia -  
t ion in dog. T h e y  showed t h a t  pr ior  reserpiniza t ion  did 
no t  a l ter  this,  bu t  t h a t  pr ior  admin i s t r a t ion  of e-adrener-  
gic blocking agents  abol ished the  po ten t ia t ion .  More 
recent ly ,  HRDINA and GARATTINI 6 showed t h a t  desi- 
p ramine  and cocaine increased the  presser  response to 
norepinephr ine  on isolated perfused renal  ar ter ies  of rat .  
T h e y  suggested t h a t  the  mechan i sm of this  po t en t i a t i on  
is due to inhibi t ion  of up take  of the  ca techolamine  by  the  
ar ter ia l  wall  nerve  endings.  CARLSSON 1 has men t ioned  a 
pa radox  of the  act ions of des ipramine  in tha t  i t  causes 
o r thos ta t i c  hypotens ion ,  a l though  i t  inhibi ts  an i m p o r t a n t  
mechan i sm for inac t iva t ion  of ca techolamines  and thus  
po ten t ia tes  the  ef lec t  of s y m p a t h e t i c  ne rve  s t imula t ion .  

Des ipramine  was used for s tudies  on in ter re la t ionships  
be tween  ca techolamines  and angio tens in  on isolated blood 
vessels. Spira l ly  cu t  aor t ic  str ips f rom normal  or  reserpi-  
nized rabbi t s  were  p repared  according to FURCHGOTT and 
t3HADRAKOM ?. An ima l s  were g iven 2.5 mg /kg  reserpine 
t h e  f irs t  day,  5.0 mg]kg the  second day,  and the  blood 
vessels were r emoved  on the  th i rd  day.  The  str ips were 
m o u n t e d  in a 25 ml  muscle  b a t h  in Krebs '  solution,  and  
aera ted  wi th  95% O v 5% CO 2. Contrac t ions  were re- 
corded isotonical ty  and were expressed as % max imM 
cont rac t ion  s, and s t anda rd  error  calculated.  

Des ipramine  itself ne i ther  re laxed nor  con t rac ted  rab- 
b i t  aorta.  However ,  0 .5 / ,g ]ml  par t i a l ly  antagonized,  and 
1.0 /~g/ml inhib i ted  the  cont rac t i le  response to nor- 
epinephrine.  As seen in the  Figure,  the  dose-response curve  
of norepinephr ine  indicated decreased sensi t iv i ty  follow- 
ing 0.5 pg /ml  desipramine,  which can be in te rpre ted  as 
compe t i t ive  antagonism.  The m a x i m a l  response was also 
decreased. 

Low doses of des ipramine were synergist ic  wi th  phen-  
to lamine  ; the  e-adrenergic  blocking effects being addi t ive .  
A t  a dose t h a t  comple te ly  abol ished responses to nor- 
epinephr ine  (1 pg/ml)  des ipramine par t i a l ly  inhibi ted  re- 
sponse to serotonin (40 ng/ml),  bu t  had  no effect  on re- 
sponses to angiotens in  (1 - I0  #g/ml) .  

We have  prev ious ly  shown ~ t h a t  a po t en t i a t ed  response 
to angiotens in  could be obta ined  f rom a reserpinized 
blood-vessel  s tr ip,  and t h a t  this  po ten t i a t ed  response was 
reversed  by  re - in t roduc t ion  of norepinephr ine  into  s torage 
granules.  W h e n  this  expe r imen t  was repeated ,  using 
des ipramine  (0.5 #g/ml)  before equi l ib ra t ion  wi th  nor-  
epinephr ine ,  the  increased response to  angiotens in  was 
re ta ined  and norepinephr ine  did no t  reverse  t he  po ten-  
t ia t ion,  indica t ing  t h a t  des ipramine  inhibi ts  the  'mem-  
brane  p u m p '  and the  up take  of norep inephr ine  into  cell  
cy top lasm;  however ,  i t  also inhibi ts  direct  cont rac t i le  
response to the  ca techolamine .  This  inhibi t ion  was no t  
due to a change in the  cont rac t i le  proper t ies  of vascular  
smooth  muscle, since the  str ip stil l  responded to angio- 
tensin.  The  par t ia l  inh ib i t ion  of serotonin and comple te  
inhibi t ion  of norepinephr ine  can be expla ined by  an ~- 

adrenergic  blocking ac t ion  of des ipramine.  A s t ruc tu ra l ly  
s imilar  compound,  azape t in  (Ilidar), is a wel l -known e- 
adrenergic  b locking agent.  This  could expla in  the  pa radox  
ment ioned  by  CARLSSON 1, in t h a t  des ipramine,  a l though 
inhib i t ing  an i m p o r t a n t  mechan i sm for i nac t iva t ion  of 
ca techolamines ,  produces  o r thos ta t i c  hyper tens ion .  This  
is possibly due  to the  e-adrenergic  blocking ac t ion  of the  
d rug  p reven t ing  the  po t en t i a t ed  response of sympa the t i c  
ne rve  s t imula t ion ,  

This  leads to  t he  specula t ion  t h a t  in vascular  smoo th  
muscle,  t he  e-adrenergic  recep tor  and the  ' m e m b r a n e  
p u m p '  are  e i ther  the  same,  or  are on the  same si te in the  
cell membrane .  Compounds  like des ipramine  can  inh ib i t  
both  s imul taneously ,  while  o thers  like phen to l amine  on ly  
inhib i t  t he  adrenergie  receptor  10 
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Dose-response curve of spirally cut rabbit aorta to norepincphrinc. 
Cross bar represents standard error in 25 experiments. • - - •  = nor- 
epinephrine; o--o ~ norepinephrine in the presence of 0.5 lzg/ml 

desipramine. 

Rdsumd. La d6m6thy l imipramine  (d6sipramine) inhibe 
la cont rac t ion  provoqu~e par  la nor6pin6phrine dons les 
bande le t t es  spirales des va issaux  du lapin, mais  non celle 
p rodu i te  dons les m6mes  va i s saux  par  la s6rotonine ou 
l 'angiotensine.  Son act ion est  synerg ique  avec  celle de la 
phento lamine .  On suppose que  la d6sipramine poss~de 
la lois une act ion inh iban t  la cap ta t ion  (,uptakes>) des 
cat~cholamines par  les t e rmina isons  nerveuses  et  une 
aut re  b loquan t  les sites r6cepteurs  c¢-adr6nergiques. 
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