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platelet 5-HT which in the present experiments amounts 
to about 50% after 2 h. Already within 30 min of incuba- 
tion, a relatively large part (about 20%) of the released 
5-HT can be recovered as 5-hydroxytryptophoi. This per- 
centage does not markedly change for 2 h, although in 
addition some 5-hydroxyindoleacetic acid appears (Fig- 
ures 1 and 2). This might indicate that 5-HT is in part 
metabolized during or immediately after its release. 
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Fig. 1. Effect of thrombin, thrombin + Ca ++ and reserpine on the 
5-hydroxytryptamine metabolism of isolated blood platelets of rab- 
bits. Ordinate: 5-hydroxytryptamine (5-HT), 5-hydroxytryptophol 
(5-HT'ol) and 5-hydroxyindoleacetic acid (5-HIAA) in % of the 
5-HT of the platelets before incubation. Abscissa: incubation time. 

Averages of 4 experiments ~ S.E. 

F o r m a t i o n  of  5 - H y d r o x y t r y p t o p h o l  b y  B l o o d  
P l a t e l e t s  a f t e r  T h r o m b i n  a n d  R e s e r p i n e  

T h r o m b o c y t e s  lose m o s t  of t he i r  endogenous  5- 
h y d r o x y t r y p t a m i n e  (5-HT) when  t h e y  aggregate,  e.g. 
u n d e r  t h e  in f luence  of t h r o m b i n l .  The  metabol ic  fate of 
t he  l i b e r a t e d  5 -HT has  no t  been  elucidated,  whereas  the  
5 -HT re leased f rom isola ted p la te le t s  b y  drugs such as 
reserp ine  is p a r t l y  t r a n s f o r m e d  in to  5 -hyd roxy t ryp topho l  
and  5 -hydroxy indo leace t i c  acid z,a. In  previous  work s,a, 
t h e  f o r m a t i o n  of 5 - h y d r o x y t r y p t o p h o l  had  been measured  
b y  q u a l i t a t i v e  m e t h o d s  only. I t  was therefore  of in teres t  
to  c a r r y  o u t  q u a n t i t a t i v e  compar i sons  of the  metabol i sm 
of t he  5 -HT l i be r a t ed  b y  t h r o m b i n  and  by  reserpine. 

Experimental. Pla t e l e t s  of r a b b i t s  were isolated as pre- 
v ious ly  descr ibed  *, 3, washed  wi th  physiological  saline and  
r e suspended  e i the r  in a modif ied  Tyrode  solut ion 4 or in 
p h o s p h a t e  buf fe r  5, p H  7.4. After  add i t ion  of 1 uni tS/ml  
t h r o m b i n  or 10 ~,/ml reserp ine  (Tyrode solution) or 1 
u n i t / m l  t h r o m b i n  + 0.3 g/1 (0.0027M) CaCls (phosphate  
buffer) ,  t h e  5 -HT of t h e  p la te le t s  as well as the  5-HT and  
t he  5 -hyd roxy indo leace t i c  acid of the  incuba t ion  med ium 
were m e a s u r e d  spec t rophotof luor imet r ica l lyV-L Fur the r -  
more ,  5 - h y d r o x y t r y p t o p h o l  was assayed b y  a spectro- 
p h o t o f l u o r i m e t r i c  m e t h o d  t h a t  involves  ex t rac t ion  of 
th i s  a lcohol  f rom the  i n c u b a t i o n  med ium wi th  bu tano l -  
e t h y l a c e t a t e  a f t e r  r e m o v a l  of the  5-HT b y  Amber l i te  
C.G. 50 ~0. The  resu l t s  o b t a i n e d  w i th  q u a n t i t a t i v e  methods  
were con f i rmed  q u a l i t a t i ve ly  b y  paper  ch roma tog raphy  J,a. 

Results and discussion. As descr ibed previously  in a 
p l a s m a  m e d i u m  11, reserp ine  causes a slow release of 
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Fig. 2. Paper chromatogram of basic extracts of the incubation 
medium after incubating isolated blood platelets of rabbits with 
thrombin and reserpine. Paper: Schleichcr & Schiill, No. 2043. 
Solvent system: n-propanoi-NH a IN  (5:1 v/v). 1 - reserpine t/4 h; 
2 ~ reserpine 2 h; 3 - thrombin 1[4 h; 4 - thrombin 2 h; 5 - stand- 
ards: (A) 5-hydroxytryptamine 3 ~, (B) 5-hydroxytryptophol 3 ~. 
In each experiment with reserpine, 5 cm 8 of the incubation medium 
were extracted, whereas the experiments with thrombin were carried 

out with 2.5 cm s. 
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T h r o m b i n  exhibi ts  a pa t t e rn  of release and metabo l i sm of 
5 -HT di f ferent  f rom t h a t  of reserpine (Figures 1 and 2) ~=. 
I n  t he  presence as well  as in the  absence of Ca ++, t h rom-  
b in  causes a rapid  loss of 5 -HT from isolated b lood pla te-  
lets. The  l ibera t ion  of the  amine  is m u c h  more  rapid  t h a n  
wi th  reserpine, being m a x i m a l  wi th in  15 rain (according 
to  p re l iminary  exper iments  a l ready  af te r  2 rain). As 
found by  prev ious  au thors  wi th  ano the r  buffer  (NaCI- 
Tris) ~8, t he  th rombin- indnced  5 -HT l ibera t ion is more  
marked  in t he  presence of Ca ++. Thus  wi th  t h r o m b i n  
+ CaCl= the  p la te le ts  lose abou t  95% of the  original  5 -HT 
and s imul taneous ly  coarse p la te le t  aggregates  are formed.  
On incuba t ion  wi th  t b r o m b i n  alone, abou t  75% of t he  
5 -HT leaves t h e  pla te le ts ;  aggregat ion  is in general  v e r y  
fine and of ten canno t  be seen macroseopical ly .  Af te r  15 
min,  p rac t ica l ly  all  the  5 -HT l ibera ted  from the  pla te le ts  
is ident i f ied in t he  incuba t ion  fluid and no appreciable  
amount s  of metabol i tes  are  de tec tab le  wi th  the  spectro-  
pho tof luor imet r ic  method .  Af ter  1 and 2 h, abou t  2 and 
10-15% respec t ive ly  of the  l iberated 5 -HT can be recov-  
ered as 5 -hyd roxy t ryp topho l  and 1 2 %  as 5-hydroxy-  
indoleacet ic  acid. B o t h  these  metabol i tes  h a v e  been 
ident i f ied by  paper  c h r o m a t o g r a p h y  2,3. Thei r  fo rmat ion  
explains  the  s l ight  decrease in 5 -HT in the  i i icubat ion 
m e d i u m  be tween  15 m i n  and 2 h. 

The  exper iments  show t h a t  af ter  t h r0mbin  the  5 -HT 
leaves  t he  p la te le ts  v e r y  rap id ly  w i thou t  being metabo-  
lized ini t ial ly.  I f  the  l ibera ted  5 -HT remains  in con t ac t  
w i th  t he  th rombocy tes ,  however ,  pa r t  of i t  is secondar i ly  
t r ans fo rmed  into  5 -hydroxy t ryp topho l  and to  a minor  
e x t e n t  in to  5-hydroxyindoleace t ic  acid. B o t h  these 
metabol i tes  der ive  f rom 5-hydroxyindoleace tMdehyde ,  

the  p roduc t  of ox ida t ive  deamina t ion  of 5 -HT by  mono-  
amine  oxidase.  I n  the  absence of ma jo r  amount s  of 
e ry throcytes ,  which  p robab ly  conta in  a ldehyde  oxidase,  
the  5 -hydroxyindoleace ta ldehyde  is ma in ly  conve r t ed  to  
5 -hydroxy t ryp topho l  3 These  findings demons t r a t e  there-  
fore t h a t  m o n o a m i n e  oxidase  is p robab ly  still  ac t ive  in 
p la te le ts  aggregated  by  th rombin .  They  fu r thermore  indi-  
ca te  the  possibility- t h a t  5 -hydroxy t ryp topho l  fo rmat ion  
migh t  also occur  in r i v e ,  e.g. in whi te  th rombi  which con- 
t a in  only  few ery throcytes .  

Zusammen/assung. In  isolierten Blutp l ' a t tchen von  
Kaninchen  bewirk t  Th rombin  rasche und hochgradige  
Fre i se tzung  yon unver i inder tem 5 - H y d r o x y t r y p t a m i n ,  
welches durch  wei tere  Inkuba t ion  sekundiir  tei lweise zu 
5 - H y d r o x y t r y p t o p h o l  und 5-Hydroxyindolessigsi iure  um-  
gewande l t  wird. Nach  Reserp in  scheint  hingegen ein Tell  
des 5 - H y d r o x y t r y p t a m i n s  berei ts  bei seiner Fre i se tzung  
zu diesen Metabol i ten  abgebau t  zu werden.  
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Inhibition of Acute Effects of Hydralazine by an 
Adrenergic/3-Receptor Blocking Agent 

Some of the  acute  effects of hydra laz ine  such as reduc-  
t ion  of per ipheral  resistance,  t achyca rd ia  and coronary  
di la ta t ion,  resemble the  effects t h a t  would  resul t  f rom 
s t imula t ion  of adrenergic  t - receptors .  We, therefore,  at-  
t e m p t e d  to inh ib i t  these  effects of hydra laz ine  by  ad-  
min i s t ra t ion  of an  adrenergic  t - r e cep to r  blocking agent ,  
pronethalol .  

Blood pressure and hear t  r a te  were measured  in the  
unanaes the t i zed  t ra ined  dog, in the  pen tobarb i t a l -  
anaes the t i zed  ~ dog and in t he  a l lobarb i ta l -u re thane  
anaes the t i zed  -~ eat .  Blood pressure, hear t  rate,  t o t a l  
co ronary  f low and oxygen  sa tu ra t ion  in ar ter ia l  and 
coronary  venous  blood were measured  in the  a l lobarbi ta l -  
u re thane-anaes the t i zed  = cat .  F o r  these  expe r imen t s  the  
open-chest ,  r ight  hea r t  bypass  p repara t ion  wi th  f ixed 
cardiac  o u t p u t  was used ~. O x y g e n  sa tu ra t ion  was meas-  
ured  b y  a pho tome t r i c  method.  Doses of the  substances  
used are  g iven in Tables  I and II .  

In  the  unanaes the t i zed  dog hydra laz ine  reduced blood 
pressure and increased hea r t  rate.  Pronethalol ,  in a dose 
which has  no p ronounced  influence on blood pressure or 
hea r t  rate,  inhibi ted  these effects (Table I). I n  t he  
anaes the t ized  dog and cat,  hydra laz ine  p roduced  no 
taehycardia .  The  blood pressure fall  was more  pro-  
nounced  in the  anaes the t ized  than  in the  unanaes the t ized  
dog. Admin is t ra t ion  of the  fi-blocker in the  anaes the t ized  

dog, did no t  inhibit ,  bu t  enhanced the  hypotens ive  effect 
of hydralazine .  

Coronary  flow was marked ly  increased by  hydra laz ine  
and, as oxygen  consumpt ion  remained  unchanged,  oxygen  
ex t rac t ion  decreased correspondingly.  In  the  doses used, 
p rone tha lo l  had  no pronounced  effect  on the  paramete rs  
measured.  Prone tha lo l  abolished the  effect of hydra laz ine  
on coronary  flow. In  addi t ion,  oxygen  consumpt ion ,  
which was no t  inf luenced by  e i ther  compound  g iven  
singly, was marked ly  reduced.  Therefore ,  oxygen  ex t rac-  
t ion remained  low in spi te  of the  re turn  of coronary  flow 
towards  normal  levels. 

The  effect  of pronefhalo l  is appa ren t ly  different  in t he  
anaes the t ized  and in t he  unanaea the t ized  dog. An  in- 
crease in hea r t  ra te  in t i le  unanaes the t ized  and  a decrease 
in hea r t  ra te  in the  anaes the t ized  dog were seen. The  
blood pressure and hear t  ra te  effects  of hydra laz ine  were 
inhibi ted  in the unanaes the t i zed  dog by  pronethalo l ,  
while  the  hypo tens ive  effect  was enhanced  in the  
anaes the t ized  dog and cat .  

The  effect  of hydra taz ine  on coronary  flow was an- 
tagonized by  pronethalol .  The, effect on  oxygen  consump-  
t ion m a y  have  been antagonized,  if we assume t h a t  the  

1 Nembutal, Abbott; 25 mg/kg i.v. 
2 Dial, C1BA; 35 mg/kg i.p. + 35 mg/kg s.c. 
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