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der  GZ. bet we i te re r  S te ige rung  der  P r o t a m i n s u l f a t k o n -  
zen t r a t i on  n u r  noch  ger inggrad ig  zunahm,  v e r w e n d e t e n  
w i rd i e  angegebene  Dos ie rung  f i i ra l le  fo lgendenVersuche .  

Die T h r o m b i n i n a k t i v i e r u n g  der  A n t i b i o t i k a  konn te  
d u t c h  P r o t a m i n s u l f a t  betr~ichtl ich v e r m i n d e r t  w e r d e n  
(Abb. 3). So f inde t  sich v o r  a l lem bet Pen ic i l l inkonzen-  
t r a t ionen ,  die sonst  das P l a s m a  bet Zusa tz  der  ve rwen-  
de ten  T h r o m b i n m e n g e  p r a k t i s c h  u n g e r i n n b a r  machen ,  
eine k a u m  verl~tngerte GZ. 

A u r e o m y c i n  b i l de t  h ie r  eine A u s n a h m e ,  da  es bet 
Zusa tz  yon  P r o t a m i n s u l f a t  n ich t  zur  n o r m a l e n  Ger innsel -  
b i ldung,  sondern  zur  Ausfi i l lung kle ins ter ,  n i ch t  zusam-  
menh~ingender  F locken  k o m m t  (s t r ichl ier te  Kurve ) .  

Das  P r o t a m i n s u l f a t  h a t  Mso, neben  seiner  E igenschaf t ,  
H e p a r i n  zu inak t iv i e ren ,  auch  e inen Einf luss  auf  die 
t h r o m b i n h e m m e n d e  \Vi rkung  der  An t ib io t ika ,  die es 
i nne rha lb  e iner  gewissen 1Konzentrat ion au fzuheben  
v e rm ag .  

Diese T a t s a c h e  wi r f t  eine 1leihe yon  P r o b l e m e n  auf :  
1. Es  h a n d e l t  sich bei  der  ve rk i i r zenden  \ ¥ i r k u n g  des 

S t r e p t o m y c i n s  und  des P r o t a m i n s u l f a t s  auf  die GZ. u ,n  
zwei ve r sch iedene  W i r k u n g s m e c h a n i s m e n .  Beide  zu- 
s a m m e n  haben  eine s t l i rkere W i r k u n g  auf  die An t i -  
t h r o m b i n e  als jedes  fiir sich al lein (siehe Abb.  2). D e m -  
en t s p r echend  wird  die Ge r innung  bei Zusa tz  yon S t r ep to -  
m y c i n  plus  P r o t a m i n s u l f a t  zu P l a s m a  st l i rker  ve rk i i r z t  
als bei  Zusa tz  de r  fiir die G e r i n n u n g s v e r k i i r z u n g  opt i -  
ma len  P r o t a m i n s u l f a t k o n z e n t r a t i o n .  

2. De r  e igenar t ig  wel lenf6rmige  Ver lau f  der  Penic i l l in-  
ku rve ,  de r  n a c h  e inem anf~Lnglichen Ans t i eg  keine  f in-  
de rung  der  GZ. zwischen 30000 und  60000 E i n h e i t e n  
Pen ic i l l i n / cm a e r k e n n e n  l~isst, sp r i ch t  ebenfal ls  ftir zwei 
g e t r e n n t  zur  W i r k u n g  k o m m e n d e  F a k t o r e n  der  T h r o m -  
b i n i n ak t i v i e rung .  

3. VOllig ungekl~irt  is t  die Ta t sache ,  dass A u r e o m y c i n  
ill h6here r  Dos ie rung  eine k o m p a k t e  Ger innse lb i ldung  
ve rh inde r t .  

F ,  M L C Z O C H  und  H.  V 1 N A Z Z E R  

I I .  mediz in i sche  K l in ik  der  Un ive r s i t i i t  Wien ,  den 
15. O k t o b e r  1951. 

The  inf luence  e l  penicil l in,  s t r e p t o m y c i n  and  aureo-  
m y c i n  on t h e  second phase  of coagu la t ion  has  been 
e x a m i n e d .  The  fo l lowing resul ts  have  been  found :  

(1) Doseff wh ich  are  a d e q u a t e  to t he  t h e r a p e u t i c  
b lood level  do n o t  in f luence  the  t h r o m b i n - f i b r i n o g e n  
reac t ion  in vitro. 

(2) Doses which  h igh ly  exceed  the t h e r a p e u t i c  b lood 
level  cons ide rab ly  p ro long  t h e  t h r o m b i n - f i b r i n o g e n  
reac t ion  by  b lock ing  t h r o m b i n .  

(3) This  t h r o m b i n - b l o c k i n g  effect  of an t ib io t i cs  is 
suppressed b y  p r o t a m i n  su lpha te  up to a cer ta in  concen-  
t ra t ion .  

Antidiuret ic  Act ion  of  S m a l l  D o s e s  of  
E n t e r a m i n e  Extrac t s  in the Rat  

I I .  E x t r a c t s  of Discoglossl~s pivtus' skin 

I n  a p rev ious  r epor t  1 t he  an t id iu re t i c  ac t ion  d i sp layed  
in ra t s  b y  smal l  doses of ace tone  ex t r ac t s  of pos te r io r  
s a l iva ry  glands  of Octopz,s vulgaris was descr ibed,  and  
the  m e c h a n i s m  of th is  ac t ion  discussed.  

I n  t he  p resen t  researches,  which  comple t e  the  preced-  
ing  ones, ace tone  ex t r ac t s  of Discoglosszts pictus' skin 
were  used. This  ma te r i a l  is v e r y  r ich in e n t e r a m i n e  ; j u s t  

I V. ERSPAMER a n d  A. OTTOLENGIII, E x p e r .  8, S1 (1952). 

as rich,  or  n e a r l y  so, as the  s a l i va ry  ex t r ac t s  of Octopus 
vulgaris 1, over  which  i t  has  the  g rea t  a d v a n t a g e  of being 
free of  t y r a m i n e ,  of oc topamine ,  and,  appa ren t l y ,  also 
of o the r  subs tances  in te r fe r ing  w i t h  the  an t id iu re t i c  ac t ion  
of en t e ramine .  

The  m e t h o d s  here  en lp loyed  cor respond  to  those  pre-  
v ious ly  descr ibed  : to  t he  s t u d y  of P A I  (p -aminoh ippur i c  
acid) and  t h i o s u l p h a t e  rena l  excre t ion ,  we h a v e  added  
t h a t  of c rea t in ine  excre t ion .  

Our  e x p e r i m e n t a l  p rocedure  al lows us to ascer ta in ,  
w i th  sa t i s f ac to ry  accuracy ,  t he  abso lu te  and  re l a t ive  
va lues  of ur ine  flow, and  also to ob ta in  re l iable  in fo rma-  
t ion  on the  re la t ive  changes  of g lomeru l a r  f i l t r a t ion  ra te  
and rena l  p l a sma  f low in an imals  t r e a t e d  w i t h  Disco- 
glossus ex t r ac t ,  as c o m p a r e d  to  controls .  

The  fol lowing doses of Discoglossus e x t r a c t  (expressed 
in fresh tissue) were  in j ec t ed  subcu taneous ly ,  i m m e -  
d i a t e ly  a f te r  the  second w a t e r  load  (5 cm3/100 g) was 
g iven  by  s t o m a c h  t u b e :  0.001 g, 0.01 g, and  0-1 g per  
i00 g ra t .  

A t  t he  same t ime,  s t i l l  subcu taneous ly ,  t he  fol lowing 
tes t  subs tances  were  admin i s t e r ed  : P A I  50 m g / k g  (effec- 
t i ve  renal  p l a sma  flow), sod ium th io su lpha t e  500 m g / k g  
or  c rea t in ine  200 m g / k g  (g lomerular  f i l t r a t ion  rate) .  

Diures is  was closely fol lowed for 7 h. The  concen t ra -  
t ion  of t e s t  subs tances  was e s t i m a t e d  in samples  of ur ine 
col lec ted  a f te r  60 rain, 90 rain, 2 h, 3 h, and  7 h. Fo r  
the  smal les t  dose of Discoglossus e x t r a c t  on ly  t he  ur ine  
flow was recorded.  

The  Discoglossus mate r i a l  we inves t iga ted ,  ob t a ined  
f rom abou t  1000 an imals  (Sicily, ,A'Iarch 1951), leaves  a 
t o t a l  d ry  res idue  of 17.4 m g  per  g r a m  fresh t issue.  I t s  
acu te  t o x i c i t y  in ra ts  is v e r y  low:  a subcu taneous  injec-  
t ion  of the  e x t r a c t  co r respond ing  to  10 g fresh t i ssue/  
100 g b o d y  we igh t  al lows all t r e a t e d  an imals  to  surv ive .  

The  t ab le  shows the  pe r cen t  exc re t ion  of w a t e r  and  
tes t  subs tances  in the  w i t h  Discoglossus e x t r a c t  t r e a t e d  
groups ,  when  c o m p a r e d  to  t he  exc re t i on  in t h e  cont ro l  
groups,  a rb i t r a r i ly  cons idered  = 100. Abso lu te  excre t ion  
values ,  f rom which  these  d a t a  are  ca lcu la ted ,  will  be 
r e p o r t e d  in t he  w o r k  in extenso. 

Tile conclus ions  we can  d raw f rom the  resul ts  set  down 
in t he  tab le  are qu i te  s imi lar  to  those  r epo r t ed  in our  
p reced ing  c o m m u n i c a t i o n  2: 

(1) The  e x t r a c t  of Discoglossus pictus' skin c o n s t a n t l y  
causes,  in h y d r a t e d  rats ,  a r e m a r k a b l e  r educ t ion  of the  
ur ine flow. The  an t id iu re t i c  ac t ion  is r o u g h l y  p ropor -  
t iona l  to  t he  a m o u n t  of e x t r a c t  admin i s t e red .  Us ing  our  
e x p e r i m e n t a l  methods ,  the  smal les t  dose of e x t r a c t  still  
ac t ive  on t h e  diuresis cor responds  to  1 m g  fresh sk in /  
100 g b o d y  weight .  

I n  t he  w o r k  in extenso we shall  d e m o n s t r a t e  t h a t  the  
an t id iu re t i c  ac t ion  of t he  Discoglossus e x t r a c t  is ex-  
c lusively,  or  nea r ly  so, due  to  i ts  e n t e r a m i n e  conten t .  
P r o b a b l y  such c o n t e n t  is a b o u t  1/1000, w h e n  referred 
to  fresh t issue : th is  means  t h a t  a q u a n t i t y  of pure  en te r -  
amine  as l i t t le  as 1 /tg/100 g body  we igh t  is suff ic ient  to 
reduce,  in a s ign i f ican t  manne r ,  diuresis  in rats .  

E x p e r i m e n t s  car r ied  ou t  w i t h  pure  e n t e r a m i n e  (= 5- 
h y d r o x y t r y p t a m i n e )  and w i t h  s y n t h e t i c  e n t e r a m i n e -  
like der iva t ives ,  h a v e  conf i rmed  these  d a t a  of sensi t ive-  
ness and h a v e  also conf i rmed  tha t ,  in rats ,  t he  smal les t  
ac t ive  dose of e n t e r a m i n e  is a t  l eas t  5000-10 000 t imes  
lower  t h a n  the  l e ta l  dose. 

(2) The  r e d u c t i o n  of ur ine  f low is i n v a r i a b l y  accom- 
pan ied  by  a consp icuous  r e d u c t i o n  of renal  exc re t ion  of 

1 V. F.RSPAMER a n d  hi. VIALLI, N a t u r e  167, 1033 (1951). 
2 V. ERSPAMER and A. OTTOLENGnI, Exper. S, 31 (1952). 
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[Valet 
Discoglossus 0.001 g/100 g 
Discoglossus 0-01 g/100 g 
Discoglossus 0-01 g/100 g 
Discoglossus 0.1 g/100 g 
Discoglossus 0-I g/100 g 

Thiosulphate 
Discoglossus 0-01 g/100 g 
Diseoglossus 0.1 g/100 g 

Creatinine 
Discoglossus 0-01 g/100 g 
Diseoglossus 0.1 g/100 g 

PA I 
Discoglossus 0-01 g/100 g 
Discoglossus 0.01 g]100 g 
Discoglossus 0.1 g/100 g 
Oiscoglossus 0.1 g/100 g 

(c) 
(,4) 
(B) 
(A) 

(A) 
(A) 

(B) 
(B) 

(:1) 
(B) 
(A) 
(B) 

85-9 
33.1 
31"7 
13-8 
16.7 

25.3 
7.3 

41.5 
7"5 

38"2 
51"4 
10"4 
14"0 

Relative 

1!'_, 

85.9 
53-8 
55.2 
21-3 
13.6 

54.1 
22.6 

68 "4 
19"4 

68"8 
75"9 
36"9 
15"5 

percent excretion (controls = 100) after 

2 :| 

90'9 97.2 
69.5 76.1 
66-8 81-6 
35-1 68-1 
27"8 64-3 

70.1 75'5 
33'7 48"3 

86.8 97.7 
50"0 97-6 

91 "6 96"3 
92"7 100"8 
56.5 81.6 
45-5 80.2 

96.8 
81.2 
89.6 
75-7 
82'1 

7 hOIIFS 

86"4 
90"3 
86-8 
86'6 

78"6 
53"2 

101-1 
107.7 

102-0 
103-1 

92-1 
86.5 

Groups A ~ 48 rats, each. Groups B = 6.t rats, each. Group C ~ .I,q rats_ 

t h i o s u l p h a t e  a n d  c r ea t i n i ne ,  t h a t  is b y  a dec rea se  in  
g l o m e r u l a r  f i l t r a t i o n  ra t e .  

S ince  a t  o u r  dosage  t h e  Discoglossus e x t r a c t  is w h o l l y  
ine f fec t ive  on  t h e  s y s t e m i c  b lood  p re s su re  of t h e  r a t  
( e x t r a c t  doses  e x c e e d i n g  0 - 2 - 0 . 3 g  f r e sh  t i s sue /100  g 
body  w e i g h t  a re  r e q u i r e d  to  cause  h y p o t e n s i o n ) ,  o n l y  a 
s p a s m  of t h e  c o n t r a c t i l e  s t r u c t u r e s  of t h e  aJ/crent vas -  
cu la r  bed  of t h e  g l o m e r u l u s  m a y  e x p l a i n  t h e  dec rease  of 
the  g l o m e r u l a r  f i l t r a t i o n  ra t e ,  as a c o n s e q u e n c e  of a d r o p  
in t he  i n t r a g l o m e r u l a r  h y d r o s t a t i c  p ressure ,  

Of course ,  a lso t h e  b lood  f low in t h e  i n t e r t u b u l a r  
cap i l l a ry  n e t w o r k  will be  c o m p r o m i s e d :  t h i s  f ac t  is con-  
f i rmed  b y  t h e  r e d u c t i o n  of t h e  t u b u l a r  e x c r e t i o n  of P A l .  

(3) A f t e r  a d m i n i s t r a t i o n  of t h e  Discoglossus e x t r a c t ,  
t h e  r e d u c t i o n  of u r i n e  f low n e a r l y  a h v a y s  exceeds  t h a t  
of g l o m e r u l a r  f i l t r a t i on ,  as i n f e r r e d  f r o m  c r e a t i n i n e  ex-  
cre t ion.  

I n  o u r  o p i n i o n  t h i s  is n o t  due  to  a s t i m u l a t i o n  of t h e  
t u b u l a r  r e a b s o r p t i v e  a c t i v i t y ,  b u t  s i m p l y  r e p r e s e n t s  t h e  
consequence  of a s lowing  in  t h e  p a s s a g e  of t h e  g lome-  
ru la r  f i l t r a t e  t h r o u g h  t h e  t u b u l u s ;  a s lowing  b r o u g h t  
a b o u t  b y  a r e d u c t i o n  in  t h e  q u a n t i t y  of t h e  f i l t r a t e .  

Chemica l  a n d  p h a r m a c o l o g i c a l  r e s e a r c h e s  c a r r i e d  o u t  
on p u r e  e n t e r a m i n e ,  o b t a i n e d  b y  e x t r a c t i o n  a n d  syn -  
the t i ca l ly ,  a n d  on  n a t u r a l  a n d  s y n t h e t i c  e n t e r a m i n e - l i k e  
de r iva t ives ,  wil l  b e  p u b l i s h e d  s h o r t l y .  

These  r e s e a r c h e s  will  a l low us to  i n d i c a t e  w i t h  g r e a t e r  
accuracy ,  bes ides  t h e  p h a r m a c o l o g i c a l  ac t ions ,  a lso t h e  
biological  s ign i f i cance  of e n t e r a m i n e ,  s u b s t a n c e  w h i c h  
r e p r e s e n t s  t h e  spec i f ic  s ec r e t i on  o r  d e p o s i t  p r o d u c t  of  
the  t y p i c a l  e n t e r o c h r o m a f f i n  cells a n d  of s i m i l a r  c h r o m -  
affin ce l lu la r  e l e m e n t s .  

The  w o r k i n g  h y p o t h e s i s  t h a t  g rows  e v e r  s t r o n g e r  as 
our  r e s e a r c h e s  go on, is t h e  one  t h a t  cons ide r s  e n t e r a m i n e  
as a r e g u l a t o r ,  p r o b a b l y  a n  h o r m o n a l  r e g u l a t o r ,  of t h e  
flow of c i r c u l a t i n g  f lu ids  (blood,  h e m o l y m p h )  t h r o u g h  
the  k idney ,  a n d  t h e r e f o r e  as a r e g u l a t o r  of t h e  f u n c t i o n  
i tself  of t h e  l a t t e r .  

I t  m a y  b e  t h a t  o t h e r  h y p o t h e s e s  o n  t h e  phys io log i ca l  
s igni f icance  of e n t e r a m i n e  will be  p u t  f o r w a r d  in t he  
fu ture .  I t  is q u i t e  e v i d e n t  t h a t  n o n e  of t h e m  will  be  
a c c e p t a b l e  w h e n  n e g l e c t i n g  t h e  n u m e r o u s  d a t a  we h a v e  
a l r eady  co l l ec ted  on  t h e  d i s t r i b u t i o n  of e n t e r a m i n e  a n d  

of t h e  e n t e r o c h r o m a f f i n  cell s y s t e m  in  V e r t e b r a t e s  a n d  
I n v e r t e b r a t e s .  

V. ERSPAMER a n d  A. OTTOLENGHI 

P h a r m a c o l o g i c a l  I n s t i t u t e ,  U n i v e r s i t y  of Bar i ,  Oc to-  
be r  2, 1951. 

Zitsa~$}le~ifasslt~ig 
E n t e r a m i n h a l t i g e  H a u t e x t r a k t e  y o n  .Discoglossus pic- 

tus w i r k e n  d e u t l i c h  d i u r e s e h e m m e n d  n o c h  in  e ine r  Menge ,  
die 1 m g  f r i s chen  Gewebes /100  g R a t t e  e n t s p r i c h t .  Bei 
h 6 h e r e n  D o s e n  i s t  die a n t i d i u r e t i s c h e  "Wirkung s eh r  aus-  
gepr i ig t  u n d  viel  bes se r  w a h r n e h m b a r  als  m i t  Speiche l -  
d r i i s e n e x t r a k t e n  v 0 n  Octopus vulgaris. 

D e r  M e c h a n i s m u s  de r  E n t e r a m i n - A n t i d i u r e s e  wi rd  
n o c h m a l s  in  e ine r  D r o s s e l u n g  des  a f f e r e n t e n  Gefiiss- 
s y s t e m s  des  G l o m e r u l u s  i den t i f i z i e r t .  

E n t e r a m i n  ( 5 - H y d r o x y t r y p t a m i n )  i s t  als  spezi f i scher ,  
h o r m o n a l e r  R e g u l a t o r  de r  i n t r a r e n a l e n  V a s o m o t o r i k  zu 
b e t r a c h t e n .  

0 b e r  die Ausscheidung und Speicherung von 
radioaktiv indizierten Xylanschwefelsiiureestern 

I n  e ine r  f r i i he r en  A r b e i t '  w u r d e  gezeigt ,  dass  sowoh l  
die h l u t g e r i n n u n g s h e m m e n d e  \ V i r k s a m k e i t  als a u c h  be-  
s o n d e r s  die Tox iz i t f i t  d e r  P o l y s a c c h a r i d s c h w e f e l s i i u r e -  
e s t e r  yon  de r  Gr6sse  u n d  G e s t a l t  de r  Molekt i le  a b h / i n g e n .  
E s  e r g a b  s i ch  fe rner ,  da s s  Xy lanschwefe l s~ iu rees t e r  ve r -  
m u t l i c h  infolge  d e r  A b w e s e n h e i t  v a n  v e r e s t e r t e n  p r i -  
m~iren A l k o h o l g r u p p e n  bei  ge r inge r  T o x i z i t i i t  b e s o n d e r s  
g u t e  b l u t g e r i n n u n g s h e m m e n d e  V ¢ i r k u n g e n  bes i t zen .  Sic 
h a b e n  b e r e i t s  t h e r a p e u t i s c h e  B e d e u t u n g  e r l ang t .  

Z u r  e i n d e u t i g e n  t{ l i i rung  de r  F rage ,  ob  d e r a r t i g e  S u b -  
s t a n z e n  o h n e  B e d e n k e n  a n  Stelle y o n  H e p a r i n  t h e r a -  
p e u t i s c h  v e r w e n d e t  w e r d e n  k 6 n n e n ,  s ch i en  es n o t w e n -  
dig, i h r  Sch icksa l  i m  Organ i smus ,  dos  he i s s t  da s  Aus-  
m a s s  y o n  A u s s c h e i d u n g  im H a r n  u n d  e v e n t u e l l e  spezi-  
f i sche  S p e i c h e r u n g  in e i n z e l n e n  O r g a n e n ,  zu u n t e r s u c h e n .  
D a  es n i c h t  m6g l i ch  ist ,  X y l a n s c h w e f e l s i i u r e e s t e r  in  ge- 
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forsch. 1, 584 (1946). 


