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Comparison of Imipramine and Propazepin 
Effects on Serotonin Absorption 

T h e  p h a r m a c o l o g i c a l  effects  of i m i p r a m i n e  a n d  i ts  
m e t a b o l i t e  d e s i m i p r a m i n e  are  p r o b a b l y  due  to  t h e i r  
b lock ing  of t h e  r e a b s o r p t i o n  of b iogenic  a m i n e s  re leased  
b y  n e r v o u s  e x c i t e m e n t ,  T h u s  t h e i r  ef fec t  is p ro longed  a n d  
e n h a n c e d  1. B y  t h i s  m e c h a n i s m  t h e y  lower  t h e  t i s sue  sero- 
t o n i n  a n d  c a t e c h o l a m i n e s  2-4. T h u s  t h e y  a c t  s imi l a r ly  to  
t he  re leasers  of b iogenic  amines ,  w i t h  t h e  d i f fe rence  t h a t  
t h e y  do n o t  re lease c a t e c h o l a m i n e s  a n d  s e ro ton in  b o u n d  
in cells 2,5. U p  to  now,  however ,  e x p e r i m e n t a l  d a t a  in  m a n  
are  scarce.  

T h e  op in ion  t h a t  i m i p r a m i n e  lowers  t h e  t i s sue  b iogenic  
a m i n e s  in  b lock ing  a r o m a t i c  a m i n o  ac id  d e c a r b o x y l a s e  s 
h a s  n o t  b e e n  p roven .  MARSHALL e t  at.  2, i n  c o n t r a s t  t o  
HIMWlCH e t  al .  8, could  n o t  p r o v e  i ts  i n h i b i t o r y  effect  o n  
a r o m a t i c  a m i n o  acid d e c a r b o x y l a s e  in v i t ro .  

I n  t h i s  p a p e r  we c o m p a r e  t he  effect  of i m i p r a m i n e  w i t h  
t h a t  of p r o p a z e p i n  o n  s e r o t o n i n  (5-HT) a b s o r p t i o n  b y  
t h r o m b o c y t e s  ( T H R )  in v i t r o  as well  as in  vivo.  P r o p a z e -  
p i n -  [5- ( 3 -d ime thy l aminop rop io )  -5, 6 - d i h y d r o m o r p h a n t r i -  
d in  hydroch lor ide~  - is a n  an t i dep r e s s i ve  drug.  

I n  e x p e r i m e n t s  in  v i t r o  we chose r a b b i t  T H t Z  i so la t ed  
acco rd ing  to  SANO e t  al. 7 ; we used,  however ,  a s i x t een fo ld  
c o n c e n t r a t e  of T H R  a n d  a d d e d  5 - H T  in  twofo ld  concen-  
t r a t i o n  (0.2 ml  of 2 m M  5 - H T  in 3 ml  of i n c u b a t i o n  mix-  
ture) .  Af t e r  i n c u b a t i o n  for  1 h we d e t e r m i n e d  5 - H T  in 
T H R  accord ing  to  UDENFRIEND et  al. s. 

I m i p r a m i n e  a t  a c o n c e n t r a t i o n  of 8 ~,/ml of i n c u b a t i o n  
m i x t u r e  i n h i b i t e d  in  v i t r o  5 - H T  a b s o r p t i o n  b y  30~0, a t  a 
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Fig. I. 5-HT absorption by rabbit THR in vitro. Number of samples 
ia all groups (n) = 6. 

Control m = 100 % s = 12.9 
Imipramine 87/ml m - 70.2% s = 14.3 

16y/ml m =  49.8% s =  9.8 
33~'1ml m = 2.9% s = 3.1 

Propazepin 8 y[1 ml m = 100 % s = 17.8 
1671t ml m = 68 % s = 15.2 
33y/ lml  m = 21.1% s = 10.5 

Imipramine-propazepin i6 y/ml t = 3.379655 P < 0.01 

c o n c e n t r a t i o n  of 16 y /ml  b y  50%,  a n d  a t  a c o n c e n t r a t i o n  
of 33 y /ml  i t  p roduced  a n  a l m o s t  c o m p l e t e  inh ib i t i on .  I n  
t h e  s ame  c o n c e n t r a t i o n s ,  p r o p a z e p i n  p r o d u c e d  no  i nh ib i -  
t i on  a t  all, 32% a n d  79% (Figure  1). T h e  effect  of pro-  
pazep in  is t h e n  one-ha l f  of t h a t  of i m i p r a m i n e .  

I n  e x p e r i m e n t s  in  v ivo  we s t ud i ed  t h e  effect  of long- 
t e r m  i m i p r a m i n e  a n d  p r o p a z e p i n  a d m i n i s t r a t i o n  on  5 - H T  
of h u m a n  T H R .  Two  p a t i e n t s  w i t h  a ver i f ied  a rgen ta f f i -  
n o m a  rece ived  b y  m o u t h  300 m g  of i m i p r a m i n e  or  p ro-  
p a z e p i n  pe r  day .  P r i o r  to  a n d  a f t e r  t r e a t m e n t  for 9 d a y s  
we d e t e r m i n e d  t he  5 - H T  level  in  T H R  w i t h  r e g a r d  to  
t h e i r  n u m b e r .  D u r i n g  d rug  a d m i n i s t r a t i o n  we s t ud i ed  t h e  
exc re t ion  of 5 -hyd roxy indo leace t i c  ac id  (5-HIAA) ,  ac-  
co rd ing  to  UDENFRIEND e t  al. 9, a n d  cl inical  s y m p t o m s  
d u e  to  t h e  re leased 5 -HT ( f requency  a n d  i n t e n s i t y  of f lush  
s y n d r o m e  a n d  f r e q u e n c y  of stools).  T h e  p a t i e n t s  were 
v e r y  sens i t ive  to  5 - H T  l ibe ra t ion .  

Our  e x p e r i m e n t s  showed  t h a t  i m i p r a m i n e  a n d  pro-  
pazep in  a d m i n i s t e r e d  for 9 days  r educed  t he  5 -HT c o n t e n t  
ill T H R  re spec t ive ly  b y  59 .7% a n d  46 .8% (Figure  2). 
These  resu l t s  were  s ign i f ican t .  T h e  effect  of p r o p a z e p i n  
was  lower t h a n  t h a t  of i m i p r a m i n e  b y  o n e - t h i r d ;  th i s  dif-  
ference,  however ,  was  ins ign i f i can t .  As  t h e  c l inical  p a r a -  
m e t e r s  a n d  5 - H I A A  exc re t ion  show, t h e s e  d rugs  n e i t h e r  
release t h e  b o u n d  5 -HT n o r  i m p a i r  t h e  5 - H T  p r o d u c t i o n .  
No changes  in  5 - H I A A  excre t ion ,  no  a g g r a v a t i o n  of 
d ia r rhoea ,  a n d  no  changes  in  i n t e n s i t y  or  f r e q u e n c y  of 
f lush s y n d r o m e  were presen t .  

T h e  effect  of b o t h  d rugs  consis ts  in  t h e i r  b iogenic  
a m i n e  inh ib i t i on .  I t  seems l ike ly  t h a t  t h e  a c t i v e  c o m p o -  
n e n t  is t h e i r  me tabo l i t e .  Th i s  is i n d i c a t e d  b y  a d e l a y  in  
t h e i r  ef fect ;  on  t h e  f i rs t  d a y  we n o t e d  no  changes  in  5 - H T  
level. 
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Fig. 2. Concentration of 5-IIT in THR in vivo. 

Control n = 6  m = 1 0 0  % s = 8 . 6  
Imipramine n = 4 m = 40.3% s = 7.8 
Propazepin n = 4 m = 53.2% s = 6.7 
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I t  is in te res t ing  t h a t  the  effects of both  drugs on 5-HT 
absorpt ion  correspond to their  cura t ive  act ivi ty.  Pro-  
pazepin  as an ant idepressive drug is less effective than  
imipramine  by  a/3-1/2. 

ZusammenJassung. Propazepin  erniedrigt  iihnlich wie 
I m i p r a m i n  die Serotoninabsorpt ion durch Thrombo-  
cyten,  in v i t ro  wie auch in vivo.  Es  besteht  eine Korrela- 
t ion  zwischen ihrer  Absorp t ionshemmung und anti-  
depressivcn Einwirkung .  Diese Substanzen stossen Sere- 

tonin nicht  aus den Thrombocy ten  hinaus und beein-  
flussen die Synthese des endogenen Serotonins nicht .  
Der  akt ive  Stoff ist wahrscheinl ich ein Mctaboli t .  

K. RV~AnEK, C. ~VEHLA, 

H. ~P.~NKOV,~, and M. MLEJNKOV/k 

Research Institute/or Experimental Therapy, Praha 
(Czechoslovakia), December 21, 1964. 

F u r t h e r  E v i d e n c e  o f  t h e  E x i s t e n c e  o f  Differences 
i n  t h e  M e c h a n i s m  of  I m m u n e  C e l l u l a r  I n j u r y  of  

Sheep Erythrocytes  and R a t  M a s t  Cells ~ 

Recen t  compara t i ve  studies on the complement  donor 
a c t i v i t y  of sera of var ious  species have  revealed striking 
differences be tween  the  in vi t ro  models of immune  
hemolysis  and the  rabbi t  an t i - ra t  y-globulin/mast-cell  
sys tem 2. F u r t h e r  exper iments  in the mast-cell sys tem 
have  shown t h a t  h u m a n  serum made  deficient in the  
second c o m p o n e n t  of complemen t  (R~-serum) has vir-  
tua l ly  t he  same donor  ac t iv i ty  as unt rea ted  human  
serum 2, thus  indica t ing  that ,  for immune  injury in this 
system, th is  step of complemen t  ac t iva t ion  might  not  be 
necessary.  Fur the rmore ,  studies wi th  human  lipoprotein 
fract ions h a v e  demons t ra t ed  tha t  u1-1ipoprotein is a suit- 
able subs t ra te  for bee v e n o m  phospholipase A to obtain 
hemolysis ,  b u t  not  for mast-cel l  lysis s. Moreover, the sur- 
face of ra t  per i toneal  mas t  cells is defini tely al tered on 
incuba t ion  wi th  r a the r  low concentrat ions of chymo- 
t rypsin,  while  this  does no t  prove  to be so for sheep 
e ry th rocy tes  4. These  f indings indicate  t ha t  the two cell 
types  behave  d i f ferent ly  and suppor t  the  assumption tha t  
the  mechan i sm of i m m u n e  lysis in the above in vi t ro  
sys tems migh t  be different.  Recent ly ,  K. and U. ROTHER S 
described a rabb i t  s t ra in  whose serum is deficient in the 
th i rd  c o m p o n e n t  (C'3) of complement  (Freiburg R a- 
Stature) ; wi th  this serum, immune  hemolysis only occurs 
in t he  addi t iona l  presence of a prepara t ion  containing 
C" 3. The  present  s tudy  deals wi th  the effect of this serum 
on the  i m m u n e  reac t ion  in the  mas t -ce l l /ARGG system 6. 

R a t  per i toneal  mas t  cells were isolated, incubated with  
purif ied an t i - r a t  y-globulin and a ' complement '  donor for 
10 min  a t  37°C, centrifuged,  and the  percentage of to ta l  
h i s tamine  conta ined  in the  sed iment  and supernatant  
assayed as described previously.  Besides C'3-deficient 
rabbi t  serum, f lesh normal  rabb i t  and human  sera were 
used as ' comp lemen t '  donors.  

The  results  l isted in the  Table  reveal  that ,  in the pres- 
ence of C'3-deficient or  no rmal  rabb i t  serum, v i r tua l ly  the  
same percen tage  of h i s tamine  is released from ra t  mast  
cells dur ing the  i m m u n e  react ion and, under  the  phase 

% of total histamine released from rat mast cells under various 
conditions 

Me + ARGG + 7% NRS 
Mc + ARGG + 7% DRS 
Mc + ARGG + 7% NRS + 20% HS 
Me + ARGG + 7% DRS + 20% HS 

70 (4-11) 
74 (~ 8) 
28 (4- 9) 
24 (-4- 7) 

NRS = no rma l  r abb i t  serum.  DRS  = C 's -def ie ient . rabbi t  serum. 
HS  ~ fresh h u m a n  serum.  A R G G  = chromatographica l ly  purified 
an t i - ra t  ~,-globulin. Me = isolated ra t  peri toneal  mas t  cells. 

contras t  microscope a t  37°C, ra t  mas t  cells undergo the  
same morphological  changes wi th  both  C'a-deficient and 
normal  rabbi t  serum when an t ibody is addi t ional ly  
present ;  these sera, therefore,  seem to be equa l ly  ac t ive  
in donat ing ' complement '  in the mas t -ce l l /ARGG system. 
I t  is known tha t  conversion of pro-enzyme to ac t ive  C't-  
esterase and the  ac t iv i ty  of th is  enzyme were inhibi ted 
by a component  na tura l ly  occurr ing in fresh human  se rum 
which is non-dialyzable,  heat-labile,  and unrela ted to any  
of the recognized components  of human  complement  T. In  
the in vi t ro  system under discussion, high concent ra t ions  
of human serum (20-40%) inhibi t  the  immune  react ion 
and consumption of complement  z, and the  inhibi tory  ef- 
fect is abolished by hea t  p re t r ea tmen t  (30 rain a t  56°C). 
Therefore,  i t  seemed to be of interest  to examine,  in the  
presence of C'~-deficient or normal  rabbi t  se rum as 'com- 
p lement '  donors, the effect of high concentrat ions  of fresh 
human serum on the  process of the  immune  reaction.  
These exper iments  (see Table) show that ,  in the addi t ional  
presence of 20% normal  human  serum in the  incubate,  
the immune  react ion is inhibi ted equa l ly  by  bo th  C'3- 
deficient and normal  rabbi t  serum. The results therefore  
strongly indicate tha t  the  third component  of complemen t  
is not  necessary to obtain  immune  cytolysis  in the  in v i t ro  
system under discussion ; in contras t  to this, ac t iva t ion  of 
the first component  of complement  or a s imilar  esterase 
seems to be an absolute precondi t ion for this process. 

These findings suppor t  the existence of profound dif- 
ferences in the  biochemical  mechanisms leading to immune  
hemolysis and immune injury in the  mas t - ce l l /ARGG 
system. 

Zusammen/assung. Isolierte Ra t tenmas tze l len  reagieren 
auf Zugabe yon Antik6rpcr  glcichermassen mi t  His tamin-  
freisetzung und morphologischcn Veriindcrungen, unab-  
hlingig davon, ob als ,< Komplement~-Dona tor  normales  
Kaninchenserum oder  Serum yon Kaninchcn zugcgeben 
wird, das kein C's enthiilt .  Dagcgcn wird die Rcak t ion  
mi t  beiden Kaninchensercn durch holm Konzcn t ra t ionen  
von Humanserum gchemmt.  

R. KELLER 

Dermatologische Universitiitsklinik, Kantonsspital Zi~rich 
(Switzerland), December 21, 1964. 
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