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F r o m  the  metabol i tes  ident i f ied in the  urine of rats  
af ter  oral  admin i s t r a t ion  of 14C-prenylamine the  following, 
still  incomple te  metabol ic  p a t h w a y  of p reny lamine  m a y  be 
assumed (Figure 3): 

(1) P reny l amine  is hyd roxy l a t ed  a t  the  a m p h e t a m i n e  
m o i e t y  yie lding p -hydroxy-preny lamine .  This  compound  
is more  wate r  soluble than  p reny lamine  itself and there-  
fore can be excre ted  by  the  k idneys  to a cer ta in  ex ten t  as 
such and as a glucuronide.  

(2) P re sumab ly  by ox ida t ive  c leavage  of the  propyl-  
chain, a m p h e t a m i n e  is formed which is par t ia l ly  hydrox-  
y la ted  to  para-hydroxy-amphetamine. This me tabo l i t e  
migh t  also be formed from para-hydroxy-prenylamine. 

(3) The  f l -hydroxyla ted  metabol i tes  norephedr ine  and 
para-hydroxy-norephedrine (a -methyloc topamine)  are 
p r e sumab ly  formed in the  sympa the t i c  nerves  - and m a y  
ac t  there  or  in t he  cent ra l  nervous  sys tem as false t rans-  
mi t t e r s  10. 

Since on ly  the  D-isomers of a m p h e t a m i n e  or  para- 
h y d r o x y a m p h e t a m i n e  can be h y d r o x y l a t e d  in the  fl-posi- 
t ion n it  is D-amphetamine ,  which  - a t  least  in par t  - 
or iginates  f rom prenylamine .  

Qu an t i t a t i ve  measuremen t s  of a m p h e t a m i n e  and its 
der iva t ives  in sympa the t i ca l ly  inne rva ted  organs and in 
the  bra in  af ter  admin i s t r a t ion  of p reny lamine  will fur ther  
e lucidate  the  mechan i sm under ly ing  its pharmacologica l  
ac t ions  ~. 

Zusammen/assung. Nach  oraler Verabfolgung von  aaC- 
P reny lamin  (Segontin®) an R a t t e n  werden nur  Spuren 
des unver~tnderten P h a r m a k o n s  im H a r n  ausgeschieden.  
Folgende Metabol i te  (ca. 40% der  ausgeschiedenen Radio-  
akt iv i t~ t )  wurden  ident i f iz ier t :  p - H y d r o x y p r e n y l a m i n ,  
Amphe tamin ,  p - H y d r o x y - a m p h e t a m i n ,  Norephedr in  und 
p -Hydroxy-norephedr in .  Auch  be im Menschen konnte  
nach zweitAgiger Behand lung  mi t  Segont in® in therapeu-  
t ischer  Dosierung das Auf t re ten  ger inger  Mengen yon  
A m p h e t a m i n  im Harn  nachgewiesen werden.  
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Serotonin Metabolism and Kinin-Forming Activity of Plasma During Anaphylactic Shock in Guinea- 
Pigs and Their Modification After E-Aminocaproic Acid and Trasylol Administration 

The  role of serotonin  (5-HT) and kinins  as the  media-  
tors  of anaphylaxis ,  responsible  for some s y m p t o m s  of 
anaphytac t i c  shock, is no t  expla ined in a synonymous  
way.  

Probably ,  in t he  release of these substances  dur ing  
anaphylaxis ,  an i m p o r t a n t  role is p layed  by  the  ac t iva-  
t ion of some enzymat ic  sys tems (mainly the  pro teo ly t ic  
enzymes).  

I n  the  present  exper iments ,  the  behav iour  of 5 -HT 
metabo l i t e -5 -hydroxy indo lace t i c  acid (5-HIAA) and 
blood amino-oxidase  connected  wi th  metabo l i sm of this  
amine,  as well  as k inin  fo rmat ion  in plasma,  were deter-  
mined  af te r  induc t ion  of t he  anaphy lac t i c  shock. Simul-  
t aneous ly  the  behav iour  of t he  f ibr inolyt ic  sys tem was 
observed  and  the  inf luence of f ibrinolysis  inhibi tors  (e- 
aminocapro ic  acid, t rasylol)  on the  5 -HT and kinin re- 
lease dur ing  the  shock was inves t iga ted .  

Material and methods. Guinea-pigs of 280-300 g body  
weight  and of bo th  sexes were used. Acute  or  chronic 
anaphy lac t i c  shock was induced by  in t racard ia l  or  i.p. 
in ject ion of horse serum to sensit ized animals.  Af te r  in- 
duc t ion  of shock, the  following points  were considered:  
(1) The  me tabo l i sm of serotonin (excret ion of 5 - H I A A  in 
ur ine 1, amino-ox idase  ac t i v i t y  in serum2). (2) Kin in  for- 
ma t ion  of p lasma (kinin-forming,  esterase ac t i v i t y  of 
plasma) s. (3) The  ac t i v i t y  of f ibr inolyt ic  sys tem ( t ime of 
fibrinolysis,  f ibr inogen level) 4. 

Kin in - fo rming  a c t i v i t y  as t he  expression of kininogen 
supply  in p lasma was de te rmined  pharmacologica l ly  af ter  
ac t iva t ion  of p lasma by  con tac t  wi th  glass and di lut ion 
wi th  water .  The  level  of released kinins was measured  on 

the  oestrus  ra t  u terus  in compar i son  wi th  pure  b rady-  
kinin s 

In  some groups of guinea-pigs p roduc t ion  of shock was 
preceded by i.p. in ject ion e i ther  of e-aminocaproic  acid 
(EACA) or t rasylol  and dur ing the  shock excre t ion  of 
5 - H I A A  and kin in-forming ac t iv i ty  of p lasma were deter-  
mined.  E A C A  and t rasylol  were admin i s t r a t ed  30 min be- 
fore induct ion  of shock, in doses of 0.5 g and 5000 U/kg  
body  weight  respect ively.  

The  de te rmina t ion  of 5 - H I A A  excre t ion  was made  
dur ing chronic  shock, all the  rest  was per formed dur ing 
acu te  shock. The  blood samples  were d rawn  from the  
hear t  of an imals  a t  the  peak  of shock s y m p t o m s :  abou t  
3 rain f rom inject ion of serum. 

Results. The  resul ts  are  presented  in the  Table.  The  
s ignif icant  rise in 5 - H I A A  excre t ion  and decrease of 
p lasma k in in- forming ac t i v i t y  is accompanied  by  an in- 
crease of p lasma enzymat i c  ac t iv i ty .  The  rise in amino-  
oxidase ac t i v i t y  connected  wi th  5 -HT metabo l i sm and 
esterase ac t iv i ty  known as a factor  which releases the  
kinins~ was observed s imul taneous ly  wi th  the  f ibr inolyt ic  
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The excretion of 5-HIAA in urine, kinin-forming activity (KFA) of plasma, and activity of some enzymes and fibrinolytic system in blood 
of guinea-pigs during anaphylaetic shock 

Control group Shock Index of 
significance 

5-HIAA (rag/24 h) 

Amino-oxidase (O.D. :< 1000) 

K.F.A. (ng bradykinin) 

Esterase activity (/IM T.A.M.E.) 

Fibrinolysis activity (time of fibrinolysis) 

Fibrinogen (rag %) 

0.33 =k 0.15 (18) 0.53 i 0.25 (18) p < 0.01 

57 i 45 (12) 120 ~ 76 (20) p < 0.02 

I65 ~ 4 5  (11) 32.5 d:20 (10) p < 0.001 

11.8 ± 1.25 (6) 14.25 -4.: 4.1 (12) p < 0.01 

12' 26" J= 1' 18" (15) 8' 27" :k 1' 23 ~ (15) p < 0.01 

244 i 38 (15) 86 212 22 (15) p < 0.01 

Mean values ~ standard deviations. Nmnber of animals in parentheses. 
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Influence of I'ACA and trasylol on the excretion of 5-HIAA in urine 
(1, 2, 3) and kinin-forming activity of plasma (4, 5) during ana- 
phylaetic shock in guinea-pigs. (A) control group; (B) shock. Excre- 
tion of 5-HtAA: (1) during the st~ock, (2) during the shock preceded 
by EACA administration, (3) during the shock preceded by trasylol 
administration. Kinin-forming activity: (4) during the shock, 
(5) during the shock preceded by trasylol administration. 

sys t em ac t iva t ion  (Table). The  resul ts  of amino-ox idase  
de t e rmina t i ons  show very  g rea t  devia t ions .  Some va lues  
in shock were the  same as or smal ler  t h a n  in the  cont ro l  
group, The rise of 5 -HIAA excre t ion  and  the  fall in kinin-  
fo rming  ac t iv i ty  of p l a sma  were l imi ted  by  EACA or 
trasylol  a d m i n i s t r a t i o n  (Figure).  

Discussion. The role of 5-HT and  kinins in a n a p h y l a x i s  
is no t  f inal ly recognized  b u t  it  has  been  no ted  t h a t  dur ing  
anaphy lax i s  t he  5-HT me tabo l i sm 7,s and  kin in  s y s t e m  9 n 
are ac t iva ted .  In  our inves t iga t ion  the  rise in 5 -HIAA 
excre t ion  and  fall in blood k in inogen supply  were  ac- 
compan ied  by  increase in amino-ox idase  and esterase  ac- 
t i v i t y  of the  p lasma,  a l though  the  behav iou r  of se rum 
amino-ox idase  was no t  character is t ic .  However ,  it  is 
necessary  to  r e m e m b e r  t h a t  the  b lood amino-ox idase  is 
d i f fe rent  from the  t issue one 2, which p lays  t he  m o s t  im- 
p o r t a n t  role in 5-HT metabo l i sm.  

The observed fall in k in in- forming  ac t iv i ty  of p l a sma  
can be the  resul t  e i ther  of the  release and  deg rada t ion  of 

m a n y  kinins  in t he  f i rs t  seconds  of shock, or d i rec t  
k in inogen des t ruc t ion  by  p ro teo ly t i c  enzymes .  

The  release of 5-HT and  kinins  d e p e n d s  on the  ac t iva-  
t ion of p ro teo ly t i c  and  f ibr inoly t ic  enzymes ,  which  sup- 
pos i t ion  was  s u p p o r t e d  by  the  fac t  t h a t  i t  can be  l imi ted  
by  EACA or t rasylol  admin i s t r a t ion .  On the  o the r  hand ,  
it  has  been  k n o w n  t h a t  EACA is able to p ro t ec t  the  life 
of an imals  in anaphy lax i s  ~2-~* or a l leviate  the  s y m p t o m s  
in the  acu te  h u m a n  al lergy ~5. 

The p ro tec t ive  ac t ion  of EACA and  t rasylol  is pe r fo rmed  
by  e n z y m a t i c  s y s t em inhibi t ion,  a n d  our  resul ts  show t h a t  
in th is  way  i t  is possible  to  o b t a i n  a decrease  in t he  release 
of 5-HT, kinins  and  p r o b a b l y  o the r  med ia to r s  of an ap h y l -  
axis. 

Rdsumd. Le choc a n a p h y l a c t i q u e  p rovoque  une aug- 
m e n t a t i o n  du m6tabol i sme  de la s6rotonine  e t  une  ac t iva-  
t ion des kinines sanguines .  Ces ph6nornSnes son t  caus6s 
par  l ' a c t iva t ion  de cer ta ins  sys t6mes  enzymat iques ,  e t  ils 
p e u v e n t  8tre antagonis6s  pa r  l ' ad mi n i s t r a t i o n  d ' i nh ib i t eu r s  
de la f ibr inolyse e t  de la prot6olyse  (acide e-amino-  
caproique,  trasylol)  a v a n t  l ' i nduc t ion  du choc. 
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