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a n d  t h e i r  a n o t h e r  h o m o l o g u e  iso-butyropyrrothine a l o n g  
w i t h  a po lyene  (hep taene)  a n d  a n  un i den t i f i ed  a n t i b i o t i c  
in  t he  s ame  f e r m e n t a t i o n  b r o t h .  
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a n d  S. K.  M E ~ o ~  

Antibiotics Research Centre, Hindustan Antibiotics Ltd., 
Pimpri (near Poona, India), July d, 1960. 

Rdsumd 

U n e  nouve l le  esp~ce de  S t r e p t o m y c e s  (S. pimprina) 
p r o d u i t  l'iso-butyropyrrothine avec  la t h i o l u t i n e  ( l 'ac6to- 
p y r r o t h i n e ) ,  l ' a u r e o t h r i c i n e  (la p r o p r i o p y r r o t h i n e )  e t  u n  
a n t i b i o t i q n e  a n t i f o n g i q u e  du  g roupe  d u  poly&ne (hep-  
ta~ne) .  

t)ber die Hemmung yon Hurain, 
einer pflanzlichen Protease, 

durch Trypsininhibitoren 

H u r a i n  i s t  e in  e iwe i s sve rdauendes  F e r m e n t  au s  d e m  
S a l t  y o n  Hura crepitans L. ( E upho r b i aceae ) .  E s  i s t  yon  
den  P a p a i n a s e n  deu t l i ch  zu u n t e r s c h e i d e n  wegen  se iner  
Res i s t enz  gegen O x y d a t i o n ,  weil  es v o n  G l u t a t h i o n  u n d  
a n d e r n  A k t i v a t o r e n  v o n  P a p a i n  n i c h t  a k t i v i e r t  w i rd  u n d  
wei l  es Ascar is  u n d  a n d e r e  D a r m p a r a s i t e n  in vitro n i c h t  
angre i f t ,  wie es die P a p a i n a s e n  t u n L  

Aus  de r  l e t z t g e n a n n t e n  E i g e n s c h a f t  wurde  geschlossen,  
dass  H u r a i n  m6gl icherweise  yon  T r y p s i n i n h i b i t o r e n  in  
se iner  W i r k u n g  g e h e m m t  wird ,  wie da s  T r y p s i n  ode r  
C h y m o t r y p s i n .  I n  t ier v o r l i e g e n d e n  A r b e i t  w u r d e  diese 
M6gl ichke i t  e x p e r i m e n t e l l  bewiesen.  

Material und Methoden. H u r a i n  wurde  aus  d e m  Saft ,  
d e r  d u r c h  E i n s c h n i t t e  in  d e n  S t a m m  y o n  Hura crepitans 
g e w o n n e n  wird ,  d u t c h  F i l t r i e r ung  u n d  L y o p h i l i s i e r u n g  
darges te l l t .  E i n e  wei te re  R e i n i g u n g  wurde  in d ieser  A r b e i t  
n i c h t  v o r g e n o m m e n .  Das  v e r w a n d t e  T r y p s i n  w a r  ein kom-  
merzie l les  P r ~ p a r a t  (B iochemica l  P r e p a r a t i o n  Inc.  1 : 150). 
De r  k r i s ta l l i s ie r te  T r y p s i n i n h i b i t o r  aus  S o y a b o h n e n  w u r d e  
y o n  de r se lben  F i r m a  bezogen,  die I n h i b i t o r e n  aus  Ascar is  
u n d  B o h n e n  w u r d e n  n a c h  d e n  e n t s p r e c h e n d e n  Vorschr i f -  
t en  de r  L i t e r a t u r  he rges t e l l t  *,~. Die p ro t eo ly t i s che  Akt i -  
v i t g t  w u r d e  n a c h  de r  M e t h o d e  yon  ANSON 4 m i t  l e i ch ten  
M o d i f i k a t i o n e n  b e s t i m m t .  
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t{emmung yon Trypsin und Hurain dutch Bohnen-Hemmstoff. 
Abzisse. mg des Hemmstoffes. Ordinate. Log der Enzymaktivit/it 
nach Anso~ 4. Jeder Ansatz bestand aus 5.0 mI Substrat, 1.0 ml 
Ferment (1 mg Trypsin oder 6.66 mg Hurain) und der entspreehenden 
IVlenge Hemmstoff. Die Fermentaktivitfit ohne Hemmstoff wird als 
100% bezeiehnet. Die Ferment- und Hemmstoffmengen wurden 

bestimmt als N X 6.25. 

Hemmstoff 

m 

Bohnen 
Ascaris 
Soya 

Hemmung % 
Trysin [ Hurain 

0 0 
26.6 29.5 
18.8 18.5 
28.8 34.0 

Hemmung von 3 Inhibitoren auf die proteolytische Wirkung 
yon Trypsin und tturain, ausgedrfickt in % der Anfangs- 

aktivitfit und erreehnet pro mg Hemmstoff. 

Ergebnisse. I n  de r  Fig. wird  das  E r g e b n i s  de r  H e m -  
m u n g  yon  T r y p s i n  (1 m g / V e r s u c h )  u n d  H u r a i n  (6,6 m g /  
Versuch)  d u t c h  v e r s c h i e d e n e  Mengen  y o n  B o h n e n i n h i b i t o r  
angegeben .  Die  ~,Verte be ide r  F e r m e n t e  fa l len  u n t e r  Be-  
r f i cks i ch t igung  d e r  S t r e u u n g  au f  e ine  Gerade ,  w e n n  die 
H e m m s t o f f m e n g e n  gegen den  L o g a r i t h m u s  de r  F e r m e n t -  
a k t i v i t ~ t  a u f g e t r a g e n  werden .  

De r  Verg le ich  de r  3 gepr f i f t en  I n h i b i t o r e n  wi rd  in de r  
Tabe l le  vorge leg t .  Es  w u r d e  in j e d e m  V e r s u c h  m i t  5 ve r -  
s c h i e d e n e n  M e n g e n  yon  F e r m e n t  u n d  e ine r  Ies ten  Menge  
yon  H e m m s t o f f  (0.1 m g  ffir T r y p s i n  u n d  0.25 m g  fiir 
H u r a i n )  gea rbe i t e t .  Die  H e m m u n g  is t  in  % de r  Anfangs -  
ak t iv i t&t ,  die in  T r y p s i n e i n h e i t e n  e r r e c h n e t  wurde ,  aus-  
ged r i i ck t  u n d  au f  1 m g  H e m m s t o f f  b e r e c h n e t .  Die I n h i -  
b i e r u n g s w i r k u n g  de r  3 gep r i i f t en  H e m m s u b s t a n z e n  w a r  
q u a n t i t a t i v  f a s t  gleich s t a r k  f l i t  be ide  u n t e r s u c h t e  E n -  
zyme.  

W. G. JAFFI~ ~ u n d  DINAH S. DE SEtDL 

Facultdd de Ciencias, Universiddd Central de Venezuela, 
Caracas, 10. Mai 1960. 

Summary 

H u r a i n ,  a p r o t e a s e  .from t h e  sap  of t he  t r ee  Hura 
crepitans L., is i n h i b i t e d  b y  t r y p s i n  i nh ib i t o r s  f rom soya,  
k i d n e y  beans ,  a n d  ascaris .  

Ein ausffihrlieherer Bericht fiber die hier mitgcteilten Versuche 
wird in Aeta Cientifica Venezolana erseheinen. 
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Pharmacological Actions of 4-Hydroxytrypt- 
amine and 4-Hydroxytryptophan 

4 - H y d r o x y t r y p t a m i n e  (4-HT) a n d  4 - h y d r o x y t r y p t o -  
p h a n ( 4 - H T P )  a re  of consp icuous  b io logica l  i n t e r e s t  be-  
cause  4 - H T P  is t h e  on ly  t r y p t o p h a n  a m i n o  acid w h i c h  so 
f a r  h a s  b e e n  f o u n d  t o  be  d e c a r b o x y l a t e d  in  t h e  m a m m a -  
l i an  o r g a n i s m  1, a n d  because  4=HT, bes ides  b e i n g  one  of 
t h e  m o s t  a c t i v e  h y d r o x y i n d o l e a l k y l a m i n e s ,  is s t r i c t l y  re- 

The amines and amino acids used in the present investigation 
were synthetized at the Farrnitalia S. p. A. Research Laboratories, 
Milan, by Dr. C. PAms:.and V. COL6. 

1 V. ERSPAMER, A. GL)~SSER, M.B. NoBILI, and C. PAslm, Exper. 
16, 506 (1960). 
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luted to psilocin, a na tu ra l ly  occurr ing compound,  which 
is no th ing  b u t  its N ,N-d ime thy l  de r iva t ive  2. 

The  present  communica t ion  describes some pha rma -  
cological actions of 4 -HT and 4 -HTP,  as compared  wi th  
those of 5 -hydroxy t ryp tamine (5 -HT)  and 5 -hydroxy t ryp -  
tophan(5-HTP) .  Cats were  anaes the t ized  wi th  chloralose 
and dogs wi th  Pernocton.  

4-Hydroxytryptamine and 5-hydroxytryptamine 
Blood pressure. In  t he  in t ac t  eat,  4 - H T  (100/~g/kg, i.v.) 

produced a rise of blood pressure which  was 2-6 t imes  less 
intense bu t  more  susta ined t h a n  t h a t  el ici ted by  the  same 
dose of 5-HT. In  the  spinal  eat,  b o t h  5 -HT und 4 -HT 
provoked  hyper tens ion  but ,  -~-hereas wi th  5 -HT the  pres- 
sure rise was p ropor t iona l  to the  dose adminis tered ,  this 
did no t  occur  wi th  4-HT.  

Respiration. In  the  dog, 5-HT(3-4~g/kg and more,  i.v.) 
produced a t r ans i to ry  s t imula t ion  of respirat ion,  eventua l -  
ly followed by  a per iod of hypopnoea .  4 - H T  requi red  a 
h igher  dosage t h a n  5 -HT and the  resul t  was a lways respi- 
r a to ry  depression. 

I n  the  ca t  bo th  5 -HT and 4 - H T  produced  broncho-  
spasm. The effect of 4-HT(100 ~zg/kg, i.v.) was 2-4  t imes  
less intense b u t  lasted longer  t h a n  t h a t  caused by  5-HT. 

Dog urinary bladder in situ. The  s t imu lan t  ac t ion  of 
4 - H T  was a p p r o x i m a t e l y  2 t imes  less in tense  t h a n  t h a t  of 
5 -HT (min imum ac t ive  dose:  1-2~zg/kg, i.v.), bu t  was mo-  
re sustained.  

Diuresis o/ hydrated rats. Unl ike  5-HT,  subcu taneous  
4 - H T  showed only  a poor  an t id iure t ic  effect.  I n  fact,  
6 mg/kg  were  less effect ive  t h a n  0.04 mg /kg  5-HT. 

Nictitating membrane. 5-HT was 2-5 t imes  more  ac t ive  
t h a n  4 - H T  in con t rac t ing  t h e  n ic t i t a t ing  m e m b r a n e  of the  
cat;  bu t  whereas  t he  5 -HT con t rac t ion  was rap id ly  fol- 
lowed by  re laxat ion,  t ha t  caused by  4 - H T  lasted con- 
s iderably  longer. 

4-Hydroxytryotophan and 5-hydroxytryptophan 
Blood pressure. I n t r a v e n o u s  5 -HTP,  in doses of 2-5-5 

mg/kg,  el ici ted in the ca t  a modera te  fall  of blood pres- 
sure which lasted 15-20 rain;  the  same dose of 4 - H T P  
produced  a more  p ronounced  rise of b lood pressure,  
las t ing 30-50 min.  

Bronchial musculature. B o t h  5 - H T P  and 4 - t t T P  pro-  
duced a spasm of the  bronchia l  muscu la tu re  when  g iven  
i.v. in the  cat.  However ,  b ronchospasm elicited b y  4 - H T P  
was considerably  more intense and lasted longer  t h a n  t h a t  
p roduced  by  5-HTP.  

Dog urinary bladder in situ. The con t rac t ion  produced  
by  2-4 mg /kg  4 - H T P  given i.v. was 3 to  4 t imes  more  
intense and cons iderably  more  sus ta ined t h a n  t h a t  caused 
by  the  same dose of 5 -HTP.  

Nictitating membrane. Single i.v. in ject ions  of 2 -5mg/kg  
5 -HTP  did n o t  con t rac t  the  m e m b r a n e  ; the  same doses of 
4 - H T P  produced  a cont rac t ion  las t ing 30-50 inin. 

Gastrointestinal tract. In  the  d iar rhoea  t es t  in mice, the  
ED50  of 5 - H T P  by  i.p. route  was 25~xg/mouse, the  E D  
100, 300 t~g/monse. F o r  4 - H T P  the  ED50  could no t  be 
exac t ly  established,  b u t  i t  was no t  less t h a n  400 t~g/mouse. 

Diuresis o] hydrated rats. Like  5 -HTP,  also 4 - H T P  
caused in hydra t ed  ra ts  an  ev iden t  an t id iu re t i c  effect. 
4 - H T P  was a p p r o x i m a t e l y  half  as p o t e n t  as 5 -HTP,  t he  
m i n i m u m  act ive  i.p. dose being 20 mg/kg .  A t  h igh  dose 
levels, 100 mg/kg  and more,  4 - H T P  produced  renal  lesions 
ident ical  to those seen af ter  5 -HTP.  

Body temperature. I n  mice p re t rea ted  wi th  100 m g / k g  
iproniazid,  30-60 mg/kg  4 -HTP,  given i.p., produced,  like 
5 -HTP,  a r emarkab le  increase of the  rec ta l  t e m p e r a t u r e  
(1-5 ° for 60 mg /kg  4-HTP)  accompanied  b y  t remors ,  last-  
ing 60-90 rain. No signs of exc i t emen t  appeared,  b u t  t he  
animals  were r a the r  depressed. 

In  rabbi ts ,  s imilar ly  p re t r ea t ed  wi th  iproniazid,  i.v. 
doses of 5 mg /kg  4 - H T P  produced  a rise of recta l  t empera -  
ture  (1-5-2 °) s imilar  to t h a t  caused by  15 mg /kg  5-HTP,  
last ing more  t h a n  4 h. 

Intraspecific aggressive behaviour o[ mice. Like 5-HTP,  
also 4 - H T P  reduced  the  aggressive behav iour  in male 
mice. A t  the  i .p.  dose of 120 mg/kg,  4 - H T P  abolished 
f ight ing in 50% of the  t r ea ted  couples.  The  same effect 
was obta ined  wi th  100 mg /kg  5 -HTP.  

Spontaneous electrical cortical activity of the ~midpontine 
pretrigeminal cat~,. The slow in t raca ro t id  in jec t ion  of 
25-40 mg  4 - H T P  brough t  abou t  a synchroniza t ion  of the  
E E G ,  similar  in eve ry  respect  to t h a t  p roduced  by  8-20rag 
5 - H T P  or 1-2 mg  th iopenta l .  

I t  m a y  be seen f rom the  preceding d a t a  t h a t  4 - H T  and 
4 - H T P  display  in the  organism effects which are  s imilar  
to those  possessed by  5 -HT and 5-HTP.  B o t h  amino 
acids act  p resumab ly  af ter  hav ing  been deca rboxy la ted  to 
t he  corresponding amines.  However ,  whereas  5 -HT and 
5 - H T P  produce  pharmacologica l  effects  which,  w i th  some 
i m p o r t a n t  exceptions,  are more in tense  t h a n  those  caused 
by  4 - H T  and 4 -HTP,  the  two  4-hydroxyindoles ,  and es- 
pecial ly  4 - H T P ,  cause more  prolonged effects t h a n  the  
corresponding 5-hydroxyindoles .  This  m a y  in pa r t  depend  
on the  fact  t h a t  4 - H T  is a subs t ra te  for amine  oxidase 
worse t h a n  5 - H T  3. 

The  fai lure of 4-HT, in sharp  con t ras t  to  4 -HTP,  to 
cause ant idiuresis  is puzzling,  bu t  i t  m a y  depend  upon 
the  grea t  labi l i ty  of t he  phenol ic  h y d r o x y  group of 4 -HT 
towards  oxidiz ing enzymes,  which could p r e v e n t  4 -HT 
f rom reaching  the  renal  receptors  in suff icient  amount s  
or, more  l ikely,  for a suff ic ient ly  long t ime,  to  produce 
af ferent  g lomeru la r  vasoconst r ic t ion .  

V. ERSPAMER, A. GLASSER, and P. MANTEGAZZlNI 

Laboratori Ricerche Farmitalia, Milano and Istituto di 
Farmacologia dell'Universitd di Parma (Italy), May 2, 
1960. 

Riassunto 
5-HT e 5 - H T P  da una  pa r t e  e 4 - H T  e 4 - H T P  dul l 'u l t ra  

posseggono su t u t t i  i numeros i  r ea t t iv i  saggiat i  effet t i  
farmacologiei  s imilari  i ehe in generale  sono meno  intensi  
m a  pith dura tu r i  per  i de r iva t i  4-idrossiindolici.  

A. HOFMANN and F. TROXLER, Exper. 15, 101 (1959). 
3 V. ERSPAMER, R. FERRINI, and A. GLgSSER, tO be published. 

T h e  F a t e  o f  4 - H y d r o x y t r y p t o p h a n  

i n  the  Rat  O r g a n i s m  1 

A m o n g  the  m a n y  t r y p t o p h a n s  so far s tudied  in this 
Labora to ry ,  D L - 4 - h y d r o x y t r y p t o p h a n  (4-HTP) was one 
of the  few which were found t o  be deca rboxy la ted  in vitro 
by  m a m m a l i a n  decarboxylase  2. I t  is p robable  t h a t  4 - H T P  
is the  precursor  amino  acid of psilocin (N ,N-d imethy l -  
4 -hyd roxy t ryp t amine )  and ps i locybin  (the O-phosphate  
ester  of psilocin) and,  hence,  t h a t  4 - H T P  is an amino  acid 
occurring,  toge the r  w i th  5 -HTP,  in na ture .  These  consid- 

A full report on the methods used in this study, as well as on the 
biochemical and pharmacologieal results will be published elsewhere, 
together with the discussion of the collected data. 

1 Supported by a grant from the Rockefeller Foundation, 
New York. 

2 V. ERSPAMER, A. GLXSSER, C. PASlNI, alld G. STOPI'ANI, Nature, 
in press. 


