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S'um~'nary 

The  release of p o t a s s i u m  ions  f rom s t r i a t e d  muscle ,  
a n d  t he  changes  in m e c h a n i c a l  t e n s i o n  d e v e l o p e d  b y  t he  
g a s t r o c n e m i u s  musc le  on  i n t r a a r t e r i a l  i n j e c t i o n  of ACh,  
were i n v e s t i g a t e d  b y  i so l a t ed  pe r fu s ion  of t h e  h i n d  
l imbs  in cats.  The  r e a c t i o n  of t h e  n o r m a l  i n n e r v a t e d  a n d  
ch ron ica l ly  d e n e r v a t e d  musc le  in  t h e  s a m e  a n i m a l  were  
c o m p a r e d  before  a n d  d u r i n g  pe r fu s ion  w i t h  2 .10 - tM/1  
d e s o x y c o r t i c o s t e r o n e  g lucos ide  (DCG).  T h e  fo l lowing  re- 
su l t s  were o b t a i n e d :  a f t e r  pe r fu s ion  w i t h  D C G  no c h a n g e  
in t he  s p o n t a n e o u s  re lease  of p o t a s s i u m  ions  occu r r ed  
n e i t h e r  on  t h e  i n n e r v a t e d  n o r  on  t h e  d e n e r v a t e d  musc le .  
T h e  p o t a s s i u m  re lease  fo l lowing  i n t r a - a r t e r i a l  i n j e c t i o n s  
of v a r i o u s  doses of ACh  was  s i g n i f i c a n t l y  r e d u c e d  on  
i n n e r v a t e d  a n d  d e n e r v a t e d  muscle .  On t h e  d e n e r v a t e d  
musc le  t h e r e  was  also a c o n s i d e r a b l e  r e d u c t i o n  of t h e  
h e i g h t  of c o n t r a c t u r e s  c a u s e d  b y  A C h  a d m i n i s t r a t i o n .  
The  r e su l t s  m a k e  i t  p r o b a b l e  t h a t  D C G  ac t s  b y  a n  in-  
h i b i t i o n  of d e p o l a r i s a t i o n  in  t h e  s a m e  w a y  as  d - t u b o -  
cu ra r ine .  

M e n g e n  P h e n o l  ode r  Kreso l  e n t h M t e n d e m  Hande ls -  
h e p a r i n .  D a g e g e n  v e r u r s a c h t  Z u g a b e  yon  d i a ly s i e r t em 
H a n d e l s h e p a r i n  n u r  e ine  u n w e s e n t l i c h e  T o n u s v e r m i n -  
de rung .  

Diskussion. U n t e r s u c h u n g e n  t iber  d e n  t o n u s v e r m i n -  
d e r n d e n  E f f e k t  v e r s c h i e d e n e r  S u b s t a n z e n  a m  h i s t a m i n -  
k o n t r a h i e r t e n  M e e r s c h w e i n c h e n i t e u m  zeigen,  da s s  Zu- 
gabe  y o n  T y r o d e l 6 s u n g  u n d  yon  f r i sch  ge l6s te r  l % i g e r  
H e p a r i n s u b s t a n z  ke ine  D e k o n t r a k t i o n  v e r u r s a c h t ,  im  
G e g e n s a t z  d a z u  b e o b a c h t e t e n  wir  wie PARROT und 
LABORDE, dass  H a n d e l s h e p a r i n  e ine  b r i i sk  e i n t r e t e n d e  
D e k o n t r a k t i o n  des  M e e r s c h w e i n c h e n i l e u m s  v e r u r s a c h t ;  
e ine  / ihn l i che  W i r k u n g  e r g a b  s ich  n a c h  Z u g a b e  yon 
P h e n o l  ode r  Kresol  in  K o n z e n t r a t i o n e n ,  wie sie im 
H a n d e l s h e p a r i n  vor l iegen .  Die  E r g e b n i s s e  zeigen,  dass 
n i c h t  H e p a r i n  se lbs t ,  s o n d e r n  die d e n  H a n d e l s p r X p a r a -  
t e n  zu r  K o n s e r v i e r u n g  z u g e s e t z t e n  S u b s t a n z e n  die am 
h i s t a m i n k o n t r a h i e r t e n  M e e r s c h w e i n c h e n i l e u m  beobach-  
t e t e n  W i r k u n g e n  v e r u r s a c h e n .  

R.  KELLER u n d  W.  BURKARD 

Inst i tut  [i4r Hygiene und Arbeitsphysiologie der Eid- 
gendssischen Technischen Hochschule und Kantonsapo- 
theke, Ziirich, den 74. JuIi  1956. 

U n t e r s u c h u n g e n  fiber die H e p a r i n w i r k u n g  a m  
h i s t a m i n k o n t r a h i e r t e n  M e e r s c h w e i n c h e n -  I l e u m  

PARROT u n d  LABORDE 1 f anden ,  dass  e ine zu r  Sus-  
pens ions f l f i s s igke i t  z u g e g e b e n e  d i a l y s i e r t e  H a n d e l s -  
h e p a r i n l O s u n g  a m  h i s t a m i n k o n t r a h i e r t e n ,  i so l i e r t en  u n d  
a t r o p i n i s i e r t e n  M e e r s c h w e i n c h e n i l e u m  d e k o n t r a h i e r e n d  
wi rk t .  I m  Z u s a m m e n h a n g  m i t  d e n  A r b e i t e n  d e r  erw~ihn- 
t e n  A u t o r e n  sowie  y o n  WERLE u n d  AMANN 2 f iber  e ine  
t ( o m p l e x b i l d u n g  zwischen  H e p a r i n  u n d  H i s t a m i n  
s c h i e n e n  u n s  diese  B e o b a c h t u n g e n  y o n  In t e re s se ,  wes- 
h a l b  wir  sic n a c h p r i i f t e n .  

Methodik. D e r  Suspens ions f i f i s s igke i t  (g lucoseha l t ige  
T y r o d e l 6 s u n g ,  V o l u m e n  10 ml) e ines  i so l ie r ten ,  a t r o p i n i -  
s i e r t en  M e e r s c h w e i n c h e n i l e u m s  wird  0,1 /,g H i s t a m i n  
( H i s t a m i n d i c h l o r h y d r a t )  z u g e g e b e n  u n d  die H i s t a m i n -  
k o n t r a k t i o n  reg i s t r i e r t .  I m  V e r l a u f e  de r  K o n t r a k t i o n  
h a b e n  wi r  in  v e r s c h i e d e n e n  V e r s u c h e n  die W i r k u n g  y o n  
H a n d e l s h e p a r i n  ( L i q u e m i n  Roche ,  H e p a r i n  B. P. Boo t s ,  
P u l a r i n  E v a n s ) ,  d i a l y s i e r t e m  H a n d e l s h e p a r i n ,  H e p a r i n -  
s u b s t a n z  ( B i o c h e m i c u m  R o c h e ;  1 % i g e  LOsung in Tyro -  
de), T y r o d e l 6 s u n g ,  sowie v o n  P h e n o l  (0 ,5%)  u n d  Kreso l  
(0 ,3%) ,  die d e n  H a n d e l s p r ~ i p a r a t e n  zu r  K o n s e r v i e r u n g  
zugese t z t  s ind,  au f  das  M e e r s c h w e i n c h e n i l e u m  ver fo lg t .  

Ergebnisse. YVird i m  Z e i t p u n k t  d e r  H i s t a m i n k o n t r a k -  
l ion  T y r o d e l 6 s u n g  (0,5; 1,0; 2,0 ml)  zugegeben ,  so 
k o m m t  es zu e iner  u n w e s e n t l i c h e n  V e r m i n d e r u n g  d~s 
D a r m t o n n s .  Die  Z u g a b e  v o n  H e p a r i n s u b s t a n z  (0,5; 1,0; 
2,0 ml) I i ih r t  eben fa l l s  zu k e i n e r  D e k o n t r a k t i o n  des  
P r / ipa ra t e s .  

I m  G e g e n s a t z  dazu  k o m m t  es s o f o r t  n a c h  Z u s e t z e n  
v o n  0,2 ml  H a n d e l s h e p a r i n  zur  Suspens ions f l f i s s igke i t  
zu e ine r  b r f i sken  T o n u s v e r m i n d e r u n g ,  wie dies y o n  
PARROT u n d  LABORDE b e s c h r i e b e n  wurde .  F t i g t  m a n  
w~ihrend de r  H i s t a m i n k o n t r a k t i o n  P h e n o l  (0,2 ml  e ine r  
0,5% igen L 6 s u n g  in Tyrode )  ode r  Kreso l  (0,2 ml e ine r  
gesAt t ig ten  L S s u n g  (e twa  0,5°/oo) y o n  p-Chlor-m.-Kresol)  
zu, so k o m m t  es zu e iner  /~hnlich s t a r k e n  u n d  b r 0 s k e n  
D e k o n t r a k t i o n  wie n a c h  Z u g a b e  y o n  e n t s p r e c h e n d e  

1 j .  L. PARROT und C. LABORDE, C. r. Soe. Biol. Paris 14,5, 1047 
(1951). 

E. %VERLE und R. AMAt,'N, Naturwissenschaften 4~, 5Sa (1955); 
Nlin. Wsehr. 3g, 207 (1956); 34, 624 (1956). 

Summary  

F r e s h l y  d i s so lved  h e p a r i n  s u b s t a n c e ,  in  c o n t r a s t  to 
h e p a r i n  w h i c h  is c o m m e r c i a l l y  ava i l ab le ,  causes  no 
d e c o n t r a c t i o n  of t h e  i s o l a t e d  a t r o p i n i z e d  gu inea-p ig  
i l e u m  c o n t r a c t e d  in  r e s p o n s e  t o  h i s t a m i n e .  P h e n o l  and  
Cresol, in  t h e  a m o u n t s  in  w h i c h  t h e y  a re  no rma l ly  
p r e s e n t  in  c o m m e r c i a l l y  a v a i l a b l e  h e p a r i n  p r e p a r a t i o n s ,  
h a v e  t h e  s a m e  effec t  as  c o m m e r c i a l  h e p a r i n ,  

S t r u c t u r e  and  F u n c t i o n s  of  the  S t a t o c y s t  in  Crabs 

I n  h is  c lass ica l  i n v e s t i g a t i o n ,  HENSENI d i s t ingu i shed  
thread hai rs ,  hook ha i r s  a n d  group ha i r s  on  t h e  ins ide  of 
t h e  s t a t o c y s t  in  c rabs .  I n  a p r e l i m i n a r y  s t u d y ,  we were 
ab l e  to  show t h a t  t h e  t h r e a d  h a i r s  a re  r o t a t i o n  receptors ,  
a c t i n g  more  or less l ike  t h e  s e m i c i r c u l a r  cana l s  in the 
v e r t e b r a t e  l a b y r i n t h .  B i l a t e r a l  e l i m i n a t i o n  ol  t h e  th read  
ha i r s  a b o l i s h e d  all  r o t a t o r y  eye s t a l k  ref lexes ,  whereas  
t h e  pos i t i on  ref lexes  r e m a i n e d  u n c h a n g e d .  Af t e r  addi- 
t i o n a l  e l i m i n a t i o n  of t he  h o o k  ha i rs ,  t he se  r e m a i n i n g  eye 
s t a l k  reI lexes  were  a b o l i s h e d  as wel l  ~. 

I n  a m o r e  e l a b o r a t e  r e i n v e s t i g a t i o n ,  these  r e su l t s  were 
c o n f i r m e d  a n d  t h e  fo l lowing new  fac t s  were  d i scovered  3. 

Structure o/ the statocyst.--According t o  H~NS~N'S 
desc r ip t ion ,  t h e  t h r e a d  ha i r s  s h o u l d  be  c o m p l e t e l y  naked 
a n d  u n f e a t h e r e d ,  e x c e p t  a t  t h e i r  top .  A l t h o u g h  t h i s  may  
be  co r r ec t  for  Carcinus maenas, i t  is n o t  so for  3~[a/a 
verrucosa. I n  t h e  l a t t e r  an ima l ,  t h e  t h r e a d  ha i r s  arc 
f e a t h e r e d  a l o n g  m o s t  of t h e i r  l eng th .  I n  t h i s  connec t ion  
we m a y  reca l l  t he  f ac t  t h a t  in  Carcimts t h e  t h r e a d  hairs  
are  m u c h  more  n u m e r o u s  a n d  s t a n d  co r r e spond ing ly  
closer  t o g e t h e r  t h a n  in Ma]a (Fig, 1). 

1 V. HENSEN, Z. wiss. Zool. 13, 319 ([863). 
2 S. DIJKGRAAF, Exper. 11, 4t)7 (1955). 
3 The work was again ahnost entirely done at the Zoological 

Station of Naples. My thanks are due to the director, Dr. PEzra 
DOHRN, and his staff for their constant readiness to help. A grant 
of the Netherlands Organisatio~t Ior Pure Scientific Research 
(Z.W.O.) enabled me to carry out this investigation. 
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Fig. 1.--Left statocyst of Carcinus maenas (ventral view). A Basal segment of left antennula, opened ventrally, with statocyst in situ. 
B Same statoeyst, enlarged. T H  Row of thread hairs; points of attachment white (the basis of the hairs themselves can be seen shining 

through the statoeyst wall). CS Cluster of statoliths. SH Statolith hairs. FH Region of free hook hairs. 

More i m p o r t a n t  is our  d i scove ry  of t yp i ca l  s t a t o l i t h s  
w i th in  t he  s t a t o c y s t  of a d u l t  crabs,  b o t h  C a r c i n u s  and  
M a i n .  F r o m  HEr~SEN 1 up  to  t h e  p r e s e n t  4, t h e  lack of 
s t a to l i t h s  w i th in  t he  s t a t o c y s t  of c rabs  (and especia l ly  
of C a r c i n u s )  has  been  s t ressed  t i m e  a f t e r  t i m e  5. N e v e r t h e -  
less, a l i t t le  h e a p  or c lus te r  of n u m e r o u s  minuscu le  s tone  
par t ic les  ( ~  of t he  b igges t  par t ic les :  20-25/~) is a lways  
found  on a s p o t  a t  t he  v e n t r a l  s ide  of t h e  s t a t o c y s t ,  j u s t  
beh ind  the  cauda l  end  of t h e  t h r e a d  ha i r  row (Fig. 1, 2). 
The s t a t o l i t h  par t i c les  were  in e v e r y  r e spec t  iden t ica l  
w i th  t he  vo lcan ic  par t i c les  cover ing  the  sea b o t t o m  in 
the  n e i g h b o u r h o o d  of Naples .  S u r r o u n d i n g  t h e  s t a t o l i t h  
place,  we saw a smal l  n u m b e r  of hook  hairs .  The i r  t ips  
were d i rec ted  t o w a r d s  t he  s t a t o l i t h  mass  a n d  t o u c h e d  i ts  
border .  A s l ight  p ressu re  aga in s t  t h e  s t a t o c y s t  wall  in 
th is  reg ion  m a d e  t h e  s t a to l i t h s  d rop  off. The  i so la ted  
par t ic les  are  easi ly  lost  f r o m  sight .  C a r c i n u s  a n d  M a j a  
f rom the  Nap les  region h a d  qu i t e  s imi lar  s t a to l i ths .  The 
eno rmous  s tones  wh ich  were desc r ibed  in m u c h  de ta i l  b y  
KINZlG as " s t a t o l i t h s "  f rom the  s t a t o c y s t  of M a i n  ver-  
rucosa  m u s t  have  been  pure  a r t e f ac t s  of t he  m u s e u m  ,~ 
ma te r i a l  s t ud i ed  by  her  6. In  f resh p r e p a r a t i o n s ,  only  the  / minuscu le  s t a t o l i t h s  de sc r ibed  a b o v e  are p resen t .  

The  g rea t  m a j o r i t y  of t he  hook  ha i r s  in C a r c i n u s  
s t ands  on a more  or  less t r i a n g u l a r  field (Fig. 1, 2). 
A l t h o u g h  the  field begins  nea r  t he  s t a t o l i t h  place,  these 
hook hai rs  h a v e  no c o n n e c t i o n  a t  all w i th  s t a to l i ths .  
I p ropose  to  call t h e m  " f ree  hook  ha i r s " ,  as opposed  to 
the  s t a t o l i t h - b e a r i n g  hook  ha i r s  m e n t i o n e d  above.  A 
similar  field w i t h  shor t ,  free s enso ry  hai rs  is p r e s e n t  in 
M a ] a ,  b u t  in th is  case n o t  all hairs  are rea l ly  hook- l ike:  
m a n y  are more  or less s t ra igh t .  All t he se  hai rs  are  
f ea the red  over  m o s t  of t h e i r  length .  T h e y  can reach  
abou t  one  t h i r d  of t he  l eng th  of t he  t h r e a d  hairs.  Like  
those,  t h e  free hook  ha i r s  are  a p p a r e n t l y  r ecep to r s  for 
fluid m o v e m e n t  ( rota t ion) ,  a l t h o u g h  t h e y  s w a y  a r o u n d  51t 
much less easi ly  a n d  less ex tens ive ly .  

F u n c t i o n s  of  the s t a t o c y s t . - - T h e  an ima l s  ( M a j a  ver-  
rucosa)  were forced  to  a u t o t o m i z c  the i r  wa lk ing  legs. 
T h e y  were  b l inded  b y  r u b b e r  t u b e s  closed b y  the  end  
of a t oo thp i ck  and  p a i n t e d  w h i t e  (Fig. 3). A f t e r  t ha t ,  t he  
c o m p e n s a t o r y  eye s t a lk  ref lexes  on  r o t a t i o n  a r o u n d  the  
ver t ica l ,  the  long i tud ina l  a n d  t h e  t r a n s v e r s a l  axis  were  
obse rved  and  f i lmed,  b o t h  in t h e  an i ma l  wi th  i n t a c t  
s t a t o c y s t s  and  a f te r  e l i m i n a t i o n  of d i f f e ren t  g roups  of 
s enso ry  hairs.  By  careful  p r e p a r a t i o n ,  t he  ne rve  f ibres 
r u n n i n g  to  the  t h r e a d  hai rs  (TH), a n d  t h o s e  to  t he  s t a to -  
l i t h -bea r ing  hook hairs  (SH),  could  be d i s sec ted  a n d  cu t  
separa te ly .  The ne rve  f ibres  i n n e r v a t i n g  the  free hook 
hai rs  (FH) could on ly  be r e a c h e d  a n d  cu t  c o m p l e t e l y  
a f t e r  p rev ious  cu t t i n g  of t he  S H - n e r v e  fibres.  

I so l a t ed  e l imina t ion  of t h e  T H  caused  a loss of all 
eye ref lexes on r o t a t i o n  a r o u n d  t h e  ver t ica l  axis.  On 
qu ick  t u r n i n g  a round  h o r i z o n t a l  axes  (and f ix ing t h e  
an imal  in a n y  incl ined pos i t ion) ,  t he  eye  s t a lks  r e ach ed  
the i r  c o m p e n s a t o r y  p o s t u r e  on ly  a f t e r  s o m e  d e l a y  and  

Ventro-Frontal 
TH ,l t / 

FH 

.t H. SCHOEr<E, Z. vergl. Physiol. 36, 241 (1954). 
5 See amongst others A. BETrrE, Arch. mikr. Anat. 50, 460 (1897). 
C. W. PRENT[SS, Bull. Mus. comp. Zool. Harvard Coll. 36, 167 

(1901). 
6 H. KmZlG-CoNRAD, Verh. naturh.-med. Ver. Heidelberg [N.F.] 

14, 1 (1921). 

CS >. Medial 

Fig. 2. -- Left statoeyst of Carcinus maenas : statolith place with stato- 
liths and part of the free hook hair field (inside view). CS Cluster of 
statoliths. SH Region of statolith hairs. F H  Part of free hook hair 

field. TH Caudal end of thread hair row. 
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Die W i r k u n g  v o n  A d r e n a l i n  auf  das  Ruhepotent ia l  
v o n  M y o k a r d f a s e r n  des  Vorhof s*  

Fig. 3.--Blinded, leg-less Ma]a verrucosa on turntable for rotation 
around vertical axis (dorsal view). 

w i t h  a v e l o c i t y  w h i c h  s e e m e d  i n d e p e n d e n t  of  t h e  deg ree  
of  a n g u l a r  a cce l e r a t i on  or  dece l e ra t ion .  

I s o l a t e d  e l i m i n a t i o n  of t h e  S H  caused  a c o m p l e t e  loss 
of all  g r a v i t a t i o n a l  ref lexes.  R o t a t i o n  ref lexes  on  t u r n i n g  
a r o u n d  t h e  v e r t i c a l  ax is  were  u n c h a n g e d ,  a n d  s imi Ia r  
re f lexes  on  r o t a t i o n  a r o u n d  b o t h  h o r i z o n t a l  axes  were  
p r e s e n t  ( i nc lud ing  t y p i c a l  a f t e r  effects) .  A f t e r  a d d i t i o n a l  
e l i m i n a t i o n  of t h e  F H  al l  r o t a t i o n  re f lexes  were  c h a n g e d  ; 
c o m p l i c a t e d ,  l o n g - l a s t i n g  a f t e r  effects  were  o b s e r v e d .  

E l i m i n a t i o n  of b o t h  T H  a n d  S H  r e s u l t e d  in a com-  
p l e t e  loss of  al l  eye  s t a l k  ref lexes ,  e v e n  t h o u g h  t h e  F H  
were lef t  u n t o u c h e d .  So t h e  F H  s e e m  t o  e x e r t  o n l y  a 
r e g u l a t i n g  or  i n h i b i t i n g  i n f l uence  o n  t h e  r o t a t o r y  re-  
I lexes  w h i c h  a re  e l ic i ted  b y  s t i m u l a t i o n  of t h e  TH.  

A full  a c c o u n t  of t h e  p r e s e n t  i n v e s t i g a t i o n  ( i nc lud ing  
t h e  t o n i c  in f luence  of t h e  s t a t o c y s t s ,  t h e  effects  of un i -  
l a t e r a l  e l i m i n a t i o n s  etc.)  will be  p u b l i s h e d  e l sewhereL 
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Zoological Station, Naples, and Laboratory o/ Compa- 
rative Physiology, Utrecht, Ju ly  29, 1956. 

Zusammen]assung 
I n  F o r t s e t z u n g  f r t ihe re r  U n t e r s u c h u n g e n  a n  de r  

K r a b b e n s t a t o c y s t e  w u r d e n  e in ige  we i t e r e  T a t s a c h e n  
fes tges te l l t .  

Be i  e r w a c h s e n e n  Carcinus maenas u n d  Ma]a verrucosa 
w u r d e n  e r s t m a l i g  die S t a t o l i t h e n  a u f g e f u n d e n  u n d  be-  
schr ieben .  Sic w e r d e n  v o n  a u s s e n  h e r  a u f g e n o m m e n .  
N u r  wenige  H a k e n h a a r e  s t e h e n  m i t  d iesen  S t a t o l i t h e n  
in K o n t a k t  ( S t a t o l i t h e n h a a r e ) .  Die  M e h r z a h l  d e r  H a k e n -  
h a a r e  s t e h t  au f  e i n e m  e igenen  F e l d  u n d  i s t  g a n z  frei  
beweg l i ch  (freie H a k e n h a a r e ) .  

A n  H a n d  d e r  A u g e n s t i e l r e f l e x e  g e b l e n d e t e r  K r a b b e n  
(Ma]a) bei  R o t a t i o n  u n d  m i t t e l s  i so l i e r t e r  N e r v e n d u r c h -  
s c h n e i d u n g e n  liess sich ze igen:  dass  die S t a t o l i t h e n -  
h a a r e  die e inz igen  S c h w e r e r e z e p t o r e n  s i n d ;  dass  die  
F a d e n h a a r e  R o t a t i o n s r e z e p t o r e n  s ind,  d ie  bei  D r e h u n g  
u m  alle A c h s e n  a n s p r e c h e n ;  dass  die I re ien  H a k e n h a a r e  
v e r m u t l i c h  ebenfa l l s  R o t a t i o n s r e z e p t o r e n  s ind ;  da s s  
d e r e n  Be t e i l i gung  j e d o c h  b loss  in  e ine r  V e r / i n d e r u n g  
( H e m m u n g )  der  d u r c h  F a d e n h a a r r e i z u n g  a u s g e l 6 s t e n  
Augens t i e l r e f l exe  z u m  A u s d r u c k  k o m m t .  

Z. vergl. Physiol. 

E s  i s t  b e k a n n t ,  dass  V a g u s r e i z  bzw.  Ace ty lcho l in -  
A p p l i k a t i o n  d a s  R u h e p o t e n t i a l  d e r  F a s e r n  des  Vorhofs 
e r h 6 h t  ~; d a b e i  n i m m t  de r  M e m b r a n w i d e r s t a n d  ab2:  die 
V a g u s h e m m u n g  t r i t t  ein. Es  l i eg t  n a c h  d iesen  Be funden  
nahe ,  d ie  W i r k u n g  des  A n t a g o n i s t e n  A d r e n a l i n  m i t  der 
des  A c e t y l c h o l i n  zu ve rg le i chen .  

Methodik. Die  P r i t p a r a t e  w a r e n  aus  d e m  r e c h t e n  Vor- 
h o f  ode r  A u r i k e l  des  H u n d e s  a u s g e s c h n i t t e n e ,  e t w a  10 
m m  l a n g e  u n d  1 m m  d icke  Muske l s t r e i f en .  D e r  Muskel 
w u r d e  zwi schen  2 Z a n g e n  in  e i n e m  5 m m  b r e i t e n  Spalt  
g e h a l t e n ,  d u t c h  d e n  e t w a  60 c m S / m i n  T y ro d e l 6 s u n g  
(37°C, ges / i t t i g t  m i t  9 5 %  O 2 u n d  5 %  CO v p H  = 7,2) zir- 
k u l i e r t e n  a. A d r e n a l i n  u n d  A c e t y l c h o l i n  w u r d e n  4 cm vor 
d e m  P r / i p a r a t  i n n e r h a l b  0, 5 s in  d en  z u f t i h r e n d e n  Schlauch  
in j iz ie r t ,  die Dosis  d i i r f t e  s i ch  d a b e i  in  e t w a  i c m  a ver- 
te i len.  D a n a c h  mi i s s t e  z u m  Be i sp ie l  be i  I n j e k t i o n  yon 
10 V eine L 6 s u n g  1 : 105 f t i r  i s a m  Pr~Lparat vorbe i f l iessen;  
die t a t s ~ c h l i c h  a n  d e r  Zelle h e r r s c h e n d e  K o n z e n t r a t i o n  
i s t  w e s e n t t i c h  ger inger ,  w i rd  j e d o c h  lfi, n g e r  e inwirken .  
D as  P r A p a r a t  s ch lug  n i c h t  s p o n t a n ,  es k o n n t e  durch  
e l e k t r i s c h e n  Reiz  j e d e r z e i t  z u m  S c h l a g e n  g e b r a c h t  wer- 
den.  Die  M e s s u n g  e r fo lg te  m i t  zwei  Glaskap i l l a re l ek t ro -  
d e n :  m i t  de r  e inen  w u r d e  in t razel lu l~l r  d a s  Membran -  
p o t e n t i a l  gemessen ,  die a n d e r e  w u r d e  in 5 -500  /, Ab- 
s t a n d  i n  d a s  S y n c y t i u m  e i n g e s t o c h e n  u n d  rech teck ige  
I m p u l s e  d u r c h  sic app l iz ie r t .  

_ _  
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Abb. 1A und lB.  Ruhepotentiale von Vorhoffasern des Hunde- 
herzens. Abszisse Zeit in Sekunden. In A ist die untere Linie das 
Ruhepotential, auf das katelektrotonische Impulse gesetzt sin& Bei 

Unterbrechung wurden in A 1 ~', in B 100 ~' Adrenalin gegeben. 

Ergebnisse. W l r k t  A d r e n a l i n  k u r z e  Ze i t  au f  die lViuskeI- 
f a s e r n  des  V o rh o f s  ein,  so n i m m t  v o r i i b e r g e h e n d  das 
R u h e p o t e n t i a l  zu (Abb.  i ,  2 u n d  3), d e r  E I f e k t  wurde 
4 7 m a l  r eg i s t r i e r t .  Die  Gr6sse  n n d  D a u e r  d ieser  Polarisa-  
t i o n  s ind  s eh r  v e r s c h i e d e n .  Sie h~ingen a b  y o n  de r  Dosis 
u n d  d e r  H 6 h e  des  R u h e p o t e n t i a l s ,  d a n e b e n  offensicht-  
t ich  a u c h  y o n  e ine r  gewissen  A d r e n a l i n - E m p f i n d l i c h k e i t  
des  P rApara t e s .  A u c h  be i  N o r - A d r e n a l i n g a b e  vergr6sser t  
s ich  v o r i i b e r g e h e n d  das  R u h e p o t e n t i a l .  

Die  A b b i l d u n g  1A ze ig t  d a s  R u h e p o t e n t i a l  e iner  Vor- 
hof faser ,  au f  das  k a t e l e k t r o t o n i s c h e  i m p u l s e  gesetz t  
s ind,  u n t e r  d e r  E i n w i r k u n g  y o n  1 7 A d r e n a l i n .  Es  ergibt 
s ich  e ine  z w e i p h a s i s c h e  P o l a r i s a t i o n :  z u n ~ c h s t  schnell 
y o n  68 m V  au f  77 mV,  spXter  noch  e i n m a l  l a n g s a m e r  auf 
76 mV.  N a c h  100 ~, A d r e n a l i n  n i m m t  in d e r  Abb i ldung  
1 B d a s  R u h e p o t e n t i a l  y o n  81 m V  a u f  92 m V  zu ; die zwei 
P h a s e n  lassen  s ich  n i c h t  m e h r  v o n e i n a n d e r  abgrenzen ,  
u n d  die  P o l a r i s a t i o n  h~ilt 1/inger an.  Diese  b e i d e n  Kurven  

* Ausgeffihrt mit Unterstiitzung der deutschen Forschungs- 
gemeinschaft. 
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