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P r o p r a n o l o l  h e m m e n  s. rvVenn e ine  P R A - S t e i g e r u n g  ur -  
sXchlich a n  d e m  d u r c h  b l u t d r u c k s e n k e n d e  P h a r m a k a  
ausge l6s ten  T r i n k e n  be t e i l i g t  ist,  sol l te  dieses T r i n k e n  
n a c h  N e p h r e k t o m i e  ausb le iben .  

Methode, Es  w u r d e n  m~innl iche W i s t a r - R a t t e n  im Ge- 
w i c h t  yon  200-300 g v e r w e n d e t .  D e n  T ie ren  w u r d e  15 h 
vo r  V e r s u c h s b e g i n n  das  F u t t e r  en tzogen ,  W a s s e r  s t a n d  
w e i t e r h i n  ad  l i b i t u m  zur  Verff igung.  Die N e p h r e k t o m i e  
bzw. S c h e i n n e p h r e k t o m i e  wurde  in Jk thernarkose  d u r c h -  
gef i ihr t .  4 -5  h sp~tter wurde  m i t  d e m  T r i n k v e r s u c h  be-  
gonnen .  Die  Tiere w u r d e n  e inze ln  in  Diuresek~f ige  gcsetz t ,  
wo s i c  aus  g r a d u i e r t e n  B i i r e t t e n  t r i n k e n  k o n n t e n .  I n  
e in igen  V e r s u c h e n  v e r b l i e b e n  die R a t t e n  in  d iesen  K/i- 
f igen 15 h t iber  d e n  e igen t l i chen  V e r s u e h  h inaus ,  u m  die  
S p o n t a n t r i n k m e n g e  zu kon t ro l l i e ren .  D~x die E r g e b n i s s e  
n i c h t  in  a l len  G r u p p e n  eine N o r m a l v e r t e i l u n g  zeigten,  
e r fo lg te  die s t a t i s t i s che  A u s w e r t u n g  n a c h  d e m  Wi lcoxon-  
Test .  Die  in  der  Legende  de r  A b b i l d u n g  ange f f i h r t en  
Dosen  v e r s t e h e n  s ich als Base.  
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Werte yon HaO, Phentolamin, Isoproterenol und der Kombination 
Hydralazin]Bretylium auf das Trinken nephrektomierter (unterer 
Teil) und scheinnephrektomierter Ratten (oberer Teil). Auf der 
Ordinate sind die Trinkmengen in ml/Tier angegeben. Auf der Ab- 
szisse ist die Zeit in Stunden nach der i.m. Verabreichung der 
Substanzen angeffihrt. Die schraffierten F1/ichen geben die w~ihrend 
der angegebenen Stunde getrunkene Flfissigkeitsmenge an. Die Ge- 
samth6hen der Sfiulen entsprechen der Summe der bis zum angege- 
bench Zeitpuakt getrunkenen Menge. × × ×, ~ ~ 0,005 ; × ×, ~ 
0,01; ×, ~ = 0,05. KO, Kontrolle (sie erhielten aqua dest.); PH, 
Phentolamin 10 mg/kg; IS, Isoproterenol 250 p;g/kg; HY + BR, 
Hydralazin 10 mg/kg + Bretylium 20 [zg/kg. Die entspreehenden 
Dosen wurden in einem Volumen von 0,1 roll100 g Tier i.m. ver- 
abreieht. 

Ergebnisse und Diskussion. Die A b b i l d u n g  zeigt  d ie  
\ V i r k u n g  yon  L6sungsmi t t e l ,  P h e n t o l a m i n ,  I sop ro t e r eno l  
u n d  de r  K o m b i n a t i o n  H y d r o l a z i n / B r e t y l i u m  auf  die 
F l i i s s i g k e i t s a u f n a h m e  yon  n e p h r e k t o m i e r t e n  bzw. schein-  
n e p h r e k t o m i e r t e n  1Ratten. Wie  m a n  im o b e r e n  Tell  de r  
A b b i l d u n g  sieht ,  f i i h r t en  bei  den  s c h e i n n e p h r e k t o m i e r t e n  
T ie ren  die v e r a b r e i c h t e n  P h a r m a k a  zu e iner  gegenf iber  
den  K o n t r o l l e n  s i g n i f i k a n t e n  S t e ige rung  de r  T r i n k m e n g e .  
W / i h r e n d  P h e n t o l a m i n  u n d  I sop ro t e r eno l  die Flfissig- 
k e i t s a u f n a h m e  schon  in  de r  e r s t e n  S t u n d e  n a c h  de r  Ver-  
a b r e i c h u n g  s ign i f i kan t  s te iger ten ,  w a r  n a c h  de r  K o m b i -  
n a t i o n  H y d r a l a z i n / B r e t y l i u m  e r s t  die T r i n k m e n g e  in  de r  
zwe i t en  S t u n d e  s ign i f i kan t  e rh6h t .  De r  u n t e r e  Tel l  de r  
A b b i l d u n g  zeigt,  dass  demgegen i ibe r  diese S u b s t a n z e n  
m i t  A u s n a h m e  des  E i n s t u n d e n w e r t e s  yon  I s o p r o t e r e n o l  
bei  n e p h r e k t o m i e r t e n  R a t t e n  zu ke ine r  S t e ige rung  de r  
T r i n k m e n g e  f f ihr ten .  D a b e i  wa r  die T r i n k l e i s t u n g  de r  
s c h e i n n e p h r e k t o m i e r t e n  u n d  n e p h r e k t o m i e r t e n  K o n t r o l -  
len  v o n e i n a n d e r  n i c h t  s i gn i f i kan t  ve r sch ieden .  A u c h  f iber  
e inen  B e o b a c h t u n g s z e i t r a u m  v o n  15 h wa r  die S p o n t a n -  
t r i n k m e n g e  der  n e p h r e k t o m i e r t e n  u n d  s c h e i n n e p h r e k t o -  
m i e r t e n  Tiere  n i c h t  s ign i f ikan t  un te r sch ied l i ch .  

D a  die s p o n t a n e  F l f i s s i gke i t s au fnahme  d u r c h  N e p h r e k -  
t omie  n i c h t  bee in f lus s t  wurde ,  a n d e r e r s e i t s  das  d u r c h  
b t u t d r u c k s e n k e n d e  P h a r m a k a  i n d u z i e r t e  T r i n k e n  n a c h  
N e p h r e k t o m i e  ausb l i eb ,  l ieg t  de r  Schluss  nahe ,  dass  diese 
S u b s t a n z e n  f iber  e inen  ~rena len  D u r s t f a k t o r ~  wi rken .  
Die  B e f u n d e  y o n  ~ITZSIMONS et  al. 3, I~I0;SKAR et  al.  G 
u n d  MEYER Ct al. s lassen v e r m u t e n ,  dass  d ieser  F a k t o r  
m i t  R e n i n  i d e n t i s c h  ist. 

Summary. The  d r i n k i n g  response  of r a t s  seen a f t e r  
t h e  h y p o t e n s i v e  d rugs  p h e n t o l a m i n e ,  i s o p r o t e r e n o l  a n d  
h y d r a l a z i n e ] b r e t y l i u m  can  be  abo l i shed  b y  n e p h r e c t o m y .  
I t  is pos tu l a t ed ,  t h a t  t h e  d ipsogenic  a c t i v i t y  of t h e s e  
d r u g s  is m e d i a t e d  b y  renin .  
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K i n e t i c s  o f  I n c r e a s e d  V a s c u l a r  P e r m e a b i l i t y  I n d u c e d  i n  R a t  S k i n  b y  S e r o t o n i n  

One of t h e  m o s t  wide ly  used  t e c h n i q u e s  for  s t u d y i n g  
inc reased  v a s c u l a r  p e r m e a b i l i t y  is t h e  one  b a s e d  on  t h e  
e x t r a c t i o n  of p r o t e i n - b o u n d  dye  l eaked  i n to  t h e  skin ,  
Such  a t e c h n i q u e  allows, in  fact ,  a q u a n t i t a t i v e  m e a s u r e  
of t h e  v a s c u l a r  d a m a g e  w h i c h  occurs  in  i n f l a m m a t o r y  
r eac t ions  1, 2 T h e  dye - l eakage  m e t h o d  ha s  been  employed ,  

in  t h e  p r e s e n t  work ,  in  o rde r  to  s t u d y  t h e  k ine t ics  of 
inc reased  v a s c u l a r  p e r m e a b i l i t y  (ivp) i nduced  in  r a t  
sk in  b y  se ro ton in  in jec t ion .  

T h e  t i m e  course  of ivp  was  i n v e s t i g a t e d  b y  d e l a y i n g  
t he  i.v. i n j ec t i on  of E v a n ' s  b lue  (10 m g  in  1 m l  saline) 
un t i l  va r ious  t i m e s  a f t e r  t h e  i n t r a d e r m a l  i nocu l a t i on  of 
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se ro ton in  (0.1 ml)  a t  d i f f e ren t  concen t r a t i ons .  T i m e  
e lapsed  b e t w e e n  t h e  i n t r a d e r m a l  i n j e c t i o n  of s e ro ton in  
a n d  t h e  one of t h e  dye  in t h e  c i r cu la t ion  is i nd i ca t ed  as  
TE.  R a t s  were ki l led b y  a b low on  t he  h e a d  20 m i n  
a f t e r  t h e  i nocu l a t i on  of t h e  dye  so lu t ion .  The  i n t e n s i t y  
of a c c u m u l a t i o n  of E v a n ' s  b lue  a t  t he  s i te  of s e ro ton in  
i n j e c t i o n  was de t ec t ed  ~ a n d  t a k e n  as a m eas u r e  of ivp.  

I t  was  found ,  in  a g r e e m e n t  w i t h  SPECTOR a n d  WIL- 
LOUGHBY 4, t h a t  t he  v a s c u l a r  effects  of s e ro ton in  pe r s i s t  
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Fig. I. Increased vascular permeability induced in rat skin by 
serotonin. Relationship between the amount of Evan's blue extracted 
from the skin and the time elapsed (TE) between the intradermal 
inoculation of serotonin at various concentrations (©--O, 1.5 [zg; 
A--A, 0.3 ~g; O---~, 0.2 ~tg) and the i.v. injection of the dye. Each 
curve represents the mean of 20 determinations. 
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Fig. 2. Increased vascular permeability induced in rat skin by 
serotonin. Relationship between the amount of Evan's blue extracted 
from the skin and the amount of the injected serotonin. TE = 3 rain. 
Each curve represents the mean of 20 determinations. 

for  on ly  15--20 min .  T h e  t i m e  course  of  ivp  c a n  be  ex-  
p ressed  b y  t h e  f o r m u l a  (1): 

Ct = Ct.-  k(t-  to); 

where  k is a r a te  c o n s t a n t  and  C t and  Cto r ep re sen t  t he  
dye  e x t r a c t e d  f rom the  skin  a t  t he  co r r e spond ing  va lues  
of T E  (t a n d  to) expressed  in min ,  The  r a t e  c o n s t a n t  k 
is i n d e p e n d e n t  f rom t h e  a m o u n t  of t h e  i n j ec t ed  se ro ton in ,  
a n d  i ts  va lue  can  be  ca l cu la t ed  acco rd ing  to  t he  for- 
m u l a  (2) : 

C 1 - -  Cs/t 2 - t 1 = k (see Figure 1). 

The  re l a t ionsh ip  b e t w e e n  t h e  a m o u n t  of t he  dye  
e x t r a c t e d  f rom t h e  sk in  (C) a n d  t h e  a m o u n t  of s e r o t o n i n  
in jec ted ,  keep ing  c o n s t a n t  T E  (S) is expressed  b y  t h e  
fo rmu la  (3) : 

C = kl(l - e-Slk~) ; 

where  k~ a n d  k 2 are  two  c o n s t a n t s  w h i c h  r e p r e s e n t  re- 
spec t ive ly  t h e  h ighes t  va lue  of dye  e x t r a c t a b l e  f rom the  
skin,  a n d  the  a m o u n t  of t h e  i n j ec t ed  s e ro ton in  for  wh ich  
C = k 1 (1 --  l/e).  See F igu re  2. 

A s ign i f i can t  e n h a n c e m e n t  ( P  0.001) of ivp  was ob- 
t a i n e d  b y  t r e a t i n g  r a t s  w i t h  a f l -adrenerg ic -b lock ing  
a g e n t  such  as 1Recetan ( b u t i l a m i n o - t e t r a h y d r o - n a p h t i l -  
e thano l ) ,  g iven  i.v. (6 m g / k g  b o d y  weigh t )  10 m i n  before  
i n j ec t i ng  sero tonin .  The  resu l t s  a ch i eved  in one  of these  
e x p e r i m e n t s  ( se ro ton in  t e s t e d  = 0.2 ~g) are s h o w n  in 
F igu re  3. The  t i m e  course  of ivp, expressed  b y  t h e  for- 
mu la s  (1) a n d  (2), was  f o u n d  n o t  to  be  a f fec ted  b y  t h e  
t r e a t m e n t  w i t h  R e e e t a n ,  w h i c h  ef fec ts  on  p e r m e a b i l i t y  
are  no t  specific to  se ro ton in ,  s ince  s im i l a r  resu l t s  were  
o b t a i n e d  i n d u c i n g  i vp  in r a t  sk in  b y  h i s t a m i n e ,  or  b y  
r a t  g lobul in  p e r m e a b i l i t y  fac tor .  

T h e  foregoing  re su l t s  are  t o t a l l y  c o n s i s t e n t  w i t h  t h e  
f ind ings  of MCKINNEY a n d  LISH ~ a n d  of 1NORTHOVER 
and  NORTHOVER", n a m e l y  t h e  reversa l  of t he  an t i -  
i n f l a m m a t o r y  a c t i v i t y  of e p i n e p h r i n e  o b t a i n e d  b y  pre-  
t r e a t i n g  r a t s  w i t h  severa l  f l -adrenerg ic-b locking  agents .  

P r e s e n t  d a t a  a c c o u n t  for t h e  s t a t e m e n t  t h a t  endoge- 
nous  c a t e c h o l a m i n e s  act ,  in t i ssue  in ju ry ,  b y  decreas ing  
ivp  a n d  suggest ,  f u r t h e r m o r e ,  t h a t  t h e i r  effects  are 
d i s p l a y e d  t h r o u g h  f l -adrenergic  receptors .  

Rdsumd. Les a u t e u r s  o n t  6 tudi~ la c in~t ique  du  pas-  
sage des  complexes  p r o t e i n - c o l o r a n t  A t r a v e r s  les capi l-  
la i res  c u t a n d s  d o n t  la  pe rmdab i l i t 6  a 6t6 a u g m e n t d e  p a r  
l ' i n j e c t i o n  p r~a lab le  de  se ro ton in  d a n s  la peau .  Les  rdsul- 
t a t s  o b t e n u s  o n t  p e r m i s  d ' d t a b l i r  les lois qu i  r~glent  ce t t e  
c ind t ique  e t  le r61e des  r ecep teur s  adr~nerg ic  fl d e n s  le 
p h e n o m e n  i n f l a m m a t o i r e .  
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Fig. 3. The effects of Recetan on the increased vascular permeability 
induced in rat  skin by injecting 0.2 ~tg serotonin. O--O, rats treated 
with Recetan; O--O, untreated rats. Each curye represents the 
mean of 20 determinations. 
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