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However ,  the  max ima l  s t imula t ion  in nigral t issue was 
only abou t  one - t en th  of t h a t  in s t r ia ta l  tissue. Penf lur idol  
inhib i ted  the  dopamine-sens i t ive  adeny la te  cyclase in 
bo th  bra in  areas in a similar way,  inducing a shif t  of the  
dose-response-curve  to the  r ight .  

These results  clearly indica te  the  occurrence of a dop- 
amine - s t imu la t ed  adeny la te  cyclase in the  subs tan t i a  
nigra of rats.  This obse rva t ion  is in good ag reemen t  wi th  
t h a t  publ i shed  by  PHILLIPSON and Hor~N 9, jus t  when  our 
manusc r ip t  was in p repara t ion .  The dopamine  receptors  
in b o t h  brain  regions seem to have  a similar aff ini ty  for 
dopamine .  The reason for t he  difference in the  eff icacy 
of dopamine  migh t  be e i ther  a difference in the  dens i ty  
of dopamine  receptors  in b o t h  regions or a difference in 
t he  t ransmiss ion  f rom the  receptors  to the  enzyme.  If  
the  t heo ry  is correct  t h a t  dopamine ,  released f rom den-  
dr i tes  of dopaminergic  neurones  in the  subs tan t i a  nigra, 
again reacts  wi th  dopaminerg ic  neurones  ~0-~2 (in con t ras t  
to the  nerve  endings,  where  dopamine-sens i t ive  adenyla te  
cyclase p robab ly  reflects the  react ion of dopamine  wi th  
receptors  a t  non-dopaminerg ic  neurones),  t h e n  the  dop- 
amine-sens i t ive  adeny la te  cyclase seems to p lay  a role in 
au to - inh ib i to ry  act ions of dopamine ,  released f rom the  
dendr i tes  and act ing on dopaminerg ic  neurones,  or iginat-  

ing in the  subs t an t i a  nigra. I t  is t e m p t i n g  to  specula te  
t h a t  an adeny la te  cyclase sys t em migh t  also play a role 
in dopamine  receptors ,  located p resynap t i ca l ly  a t  the  
nerve  endings  in dopaminerg ic  neurones  ( 'autoreceptors ' ) ,  
a l though  the  bulk of cycl. A ~ P ,  fo rmed af te r  s t imula t ion  
by  dopamine ,  seems to be located pos t synap t i ca l ly  t~ and  
hence  m i g h t  mask  the  small  a m o u n t  of cycl. AMP, formed 
presynapt ica l ly .  

Penflur idoI  is a p p a r e n t l y  a compet i t ive  inhibi tor  of 
dopamine  in b o t h  brain  regions, since it induces a parallel-  
shif t  of t he  dose-response-curves  of dopamine  to the right.  
A L ineweave r -Burk -p lo t  of our resul ts  (which is no t  
shown here) clearly suppor t s  these  conclusions.  
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Summary. U n d e r  cer ta in  condi t ions ,  taur ine  (3.0 mM) po t en t i a t ed  cardiac  contract i le  response  to ouabain  in the  normal  
medium.  The po ten t i a t i on  by  taur ine  was also observed in the  low K+ medium,  in which the  posi t ive inotropic  effect  
of ouabain  increased. The po t en t i a t i on  as seen in b o t h  media  was, a t  [east in par t ,  due to the  increase by  taur ine  of 
Ca++ c o n t e n t  in the  hear t .  Taur ine  in the  hea r t  was no t  d i rec t ly  re la ted  to th is  po ten t ia t ion .  

Taurine is p resen t  in m a m m a l i a n  hear t s  in large quan-  
t i t ies  2-~, and the  concen t ra t ion  of myocardia l  taur ine  can 
be al tered by  some diseases 5-7 and  drugs 7; its funct ion in 
the  hear t ,  however ,  has  long been unknown.  At  present ,  
t aur ine  is known to p o s s e s s  an a n t i a r r h y t h m i c  effect. 
For  ins tance,  READ and NV~LTV 8 repor ted  t h a t  i .v.  tau-  
r ine depressed the  deve lopmen t  of ep inephr ine- induced  
ven t r icu la r  p r ema tu re  con t rac t ion  and s topped  digoxin- 
induced  a r r h y t h m i a s  in vago tomized  dogs. In  addi t ion,  
the  p re sen t  au thors  showed t h a t  taur ine  p r even t ed  the  
pro longa t ion  of P R intervals  caused by  acute ly- infused 
ouabain  in rats  ~, and the  T wave-d i sappearance  in the  
guinea-pig  t r ea ted  chronical ly  w i th  digi toxin  ~~ Unlike 
the  effect  of taur ine  in whole animals ,  in isolated hear t s  
taur ine  increased cont rac t i le  response  to s t r ophan t h i n -  
K 11 and inhib i ted  a decrease of contract i le  force by  Ca ~+- 
free media  12. 

Ca ++, an i m p o r t a n t  ion in an exc i t a t ion-con t rac t ion  
coupling, was shown to be t aken  up more ex tens ive ly  in 
t he  t au r ine - t r ea t ed  hea r t  t h a n  in the  cont roN 2 and wi th  
the  sarcoplasmic re t icu lum isolated f rom ra t  skeletal  
muscle,  t aur ine  slowed a ra te  of loss of Ca ++ t r a n s p o r t  
caused by  phosphol ipase  C ~a, suggest ing t h a t  taur ine  was 
act ing as a m e m b r a n e  stabilizer.  

We therefore  a t t e m p t e d  to f ind whe the r  or no t  the  
po t en t i a t i on  by  taur ine  of the  posi t ive  inotropic  effect  of 
ouaba in  paralleled changes  in intracel lular  Ca ++ and  tau-  
r ine con ten t s  irl isolated h e a r t  p repara t ions .  In  addi t ion,  

since the  inotropic  response to ouabain  was increased in 
a low K+ medium14, i t  was also examined  whe the r  or no t  
taur ine  could p o t e n t i a t e  fu r ther  the  ouaba in- induced  
ino t rop i sm in the  medium.  
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Materials and methods. Lef t  atr ial  s t r ips  were p repa red  
f rom male guinea-pigs (250-350 g) and  dr iven  b y  electric 
s t imula t ion  in Tyrode ' s  solut ion as repor ted  previous ly  
in detai l  1~ Af te r  changes  by  ouabain  in the  con t rac t ion  
ampl i tude  were recorded for 15 rain, the  p repa ra t ion  was 
sub jec ted  to de te rmina t ions  of in t racel lular  con ten t s  of 
Ca ++ and  taur ine ,  according to procedures  of DOLARA 
et  al. ~2 and  GUIDOTTI et  al. *~, respect ively.  In  some ex- 
per iments ,  t aur ine  was added  to an organ b a t h  a t  final 
concen t ra t ions  of 0.5 and  3.0 raM, 10 rain pr ior  to  oua- 
bain. I so ton ic i ty  in the  low K+ (2.0 m M ) - m e d i u m  was 
ad jus ted  by  NaC1. Tota l  and  ex t race l lu la r  wa te r  was 
de t e rmined  b y  the  an t ipyr ine  me thod  ~5 and  the  inulin 
m e t h o d  16, respect ively.  Drugs used were taur ine  (Taisho 
Pha rmaceu t i ca l  Co., Ltd. ,  Tokyo) and ouabain  (E. Merck, 
Darms tad t ) .  

Results and discussion. Lower ing  the  K + concen t ra t ion  
to 2.0 rnM from 5.6 m M  in the  ex te rna l  med i u m resul ted  
in a s ignif icant  increase in the  posi t ive  inotropic  effect  of 
ouabain  a t  doses ranging 10 -s to 10 -6 M (Figure 1). Tau- 
rine a t  a dose of 3.0 m M  (but no t  0.5 mM) increased the  
cardiac response %o ouaba in  in e i ther  t he  normal  or low 
K + medium.  Since t aur ine  has  been  shown to be posi- 
t ive ly- inot ropic  in the  guinea-pig hea r t  p repa ra t ion  ~7, 
myocard ia l  t aur ine  concen t ra t ions  were de te rmined ,  and 
i t  was found t h a t  t aur ine  was t aken  up b y  the  hea r t  
(Table). T h a t  the  up take  was no t  s ignif icant ly  p ro mo t ed  
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Fig. i. Effect of ouabain on the contraction amplitude in the normal (left) and the low K~ (right) media in the absence (�9 or the pre- 
sence of taurine at doses of 0.5 (A) and 3.0 mM (0). Ordinate, ~o change in the amplitude, abscissa, molar concentration of ouabain 
(-log scale). Bars represent S. E. M. in 15 20 instances. * Significant (p<0.05) when compared with the control in each medium. 
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Fig. 2. Effect of ouabain on the intracellular Ca ++ concentration. Ordinate, Ca ++ content expressed as mEq/kg wet tissue corrected for 
extracellular space. Same legends as in Figure 1, 
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Taurine uptake ~ by the isolated guinea-pig heart 

Taurine 
concentration ill 
media (mM) 

Normal medium Low K + medium 

0 2 i .3  ~- 2.6 t' 29.0 ~: 4.4 
0.5 25.3 -L 3.1 34.9 ~: 6.0 
3.0 44.2 • 3.8 63.2 -~ 13.6 

�9 [~moles/g of intracellular water; bmean ~ S.E.M. in 8 12 instances. 

by  the  decrease in K+ con ten t s  in the  med ium (table) and 
was no t  changed  by  ouabain  a t  the  doses used in b o t h  
media  (data  no t  shown) would suggest  t h a t  the  po ten-  
t ia t ion  by  taur ine  of ouaba in- induced  inot ropism was 
no t  expla ined  by  the  change in myocard ia l  con ten t s  of 
taur ine.  On the  o ther  hand,  DOLARA et  al. ~2 suggested 
t h a t  taur ine  would increase amoun t s  of Ca++ available 
for cont rac t ion .  This m a y  explain  the  po ten t i a t i on  by  

taur ine  of the  ino t rop ism of digitalis. In  t he  p resen t  ex- 
per iment ,  in which  intracel lular  Ca++ con ten t s  were 
indeed measured  in the  presence  of taurine,  ouabain  did 
not  change  to ta l  Ca ++ co n t en t  in the  contro l  hea r t  bu t  
increased s ignif icant ly  the  Ca ++ co n t en t  in the  t aur ine  
(3.0 mM)- loaded  hea r t  in b o t h  media  (Figure 2). The 
increase in the  Ca++ conten t ,  which  Was grea ter  in the  
low K+ med i u m t h a n  the  control ,  paral leled the  posi t ive  
inotropic  response  to  ouabain.  The  po t en t i a t i on  b y  tau-  
f ine of the  posi t ive  inotropic  effect  of ouabain  would be, 
a t  least  in par t ,  due to the  increased c o n t e n t  of Ca ++ in 
the  hear t .  A l though  ne i ther  taur ine  nor  ouabain  alone 
changed the  Ca ++ con ten t  in the  p resen t  exper iment ,  
taur ine  in the  presence of ouabain  migh t  be, to some 
extent ,  concerned  in the  myocard ia l  up t ake  of Ca++, be- 
cause i t  has  a l ready been repor ted  t h a t  t aur ine  inhib i ted  
the  loss of intracel lular  Ca ~+ in some way  6,12,1a. The 
accumula t ion  of Ca ++ in the  t aur ine- loaded  hea r t  migh t  
result  in the  increase of Ca ++ used for ac t iva t ing  cont rac-  
t ions and  consequen t ly  in the  po ten t i a t i on  of myocard ia l  
response to ouabain.  Increase by  taur ine  of the  response 
to ouabain  a t  a dose of 5 • 10 -6 M remained  unexpla ined  
in this  paper .  
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Summary. The effect  of locally appl ied calcium on the  vascular  pe rmeab i l i ty  is s tudied  under  the  condi t ions  of an acute  
i n f l a m m a t o r y  react ion.  Using the  Sephadex- in f l ammat ion ,  local e levated calcium concen t ra t ion  ne i ther  inhibi ted  
oedema  format ion,  nor  were reduct ion  of i n f l a m m a t o r y  signs a t  all observed on the  microscopical  level. 

Ka lz ium gilt seit  l angem als en t z i i ndungshemmen d es  
Mittel .  Durch  direkte  E inwi rkung  auf eine interzellul~ire 
<~Zementsubstanz~> und  auch auf das Bindegewebe  sollen 
Ca 2F <(gef/issabdichtend~> und  somit  gegen 0 d e m b i l d u n g  
und  Leukozy tenemig ra t ion  wirken. Die Befunde  yon 
CHAMBERS und  ZWEIFACH 1'2, dass bei  Perfus ion der  
Kapi l la ren  mi t  Ca2+-freier L6sung die Pe rmeab i l i t g t  zu- 
n immt ,  s t i i tzen diese Vorstel lung.  Allerdings ist n ich t  
erwiesen, ob auch dann,  wenn  kein Ka lz iummange l  be- 
steh% durch  Ste igerung der  Ca~+-Konzentra t ion die Ge- 
fgsspermeabi l i tg t  beeinf lusst  wird. 

Zellzahl, G r a n u l o z y t e n  u n d  Mastzellen, 6 S t u n d e n  n a c h  In jek t ion  
v o n  CaCl~-Sephadex 

Kontrolle CaCl~-Sephadex 

4,5 mlnol  7,5 mmol  30 Inlnol 

Gesalnt-  
zellzahl 1990-{-300 2870~1400  2410d:470 1200~300  

% Granu- 
lozyten 83d-6 82~1 83~_4 77-t-3 

Mastzellen 3,2=[0,54 3,0-{-0,91 2,9~0,85 2,5~0,94 

% intakter 
Mastzellen 35 36 35 23 

ES erschien aussichtsreich,  diese Frage an der Sepha-  
d e x - E n t z i i n d u n g  a zu s tudieren,  weil sich diese entzi in-  
dungser regende  Subs tanz  leicht  mi t  Ca 2+ beladen lgsst. 
Somit  k6nn te  sich am Of t  der  E n t z i i n d u n g  ein h e m m e n -  
der Einf luss  der  gleichzeitig anwesenden  Ca 2+ bemerkba r  
machen.  Dabei  ist es yon Vorteil ,  dass Ca 2+ aus dem sub- 
ku tan  inj iz ier ten S e p h a d e x d e p o t  en t sp rechend  der  Dif- 
fus ionsbedingungen al lmghlich und  fiber einen lgngeren 
Zei t raum in das umgebende  Gewebe abgegeben werden.  

Material und Methoden. 1 ml Sephadex  G 200, welches 
in CaC12-L6sungen (4,5, 7,5, 30 mmol/1 Ca ~+) gequollen 
war, wurde  R a t t e n  v o m  W i s t a r - S t a m m  150 g ~- 10% sub- 
ku tan  un te r  die R i ickenhau t  injiziert .  In  0,9% NaC1 ge- 
quollenes Sephadex  diente  als Kontrol le .  

Histologische Unte r suchung .  Nach  6 bzw. 24 S tunden  
wurden  die In jek t ionss te l len  mi t  dem umgebenden  Ge- 
webe e n t n o m m e n ,  Gefr ierschni t te  angefer t ig t  (Fgrbung 
H g m a t o x y l - E o s i n  Van Gieson und  Toluidinblau) und 
dar in  die Anzahl  der Mastzel len in e inem Gesichtsfeld 
(Vergr. 10 • 40) gezghlt,  das v o m  Sephadexdepo t  und 
vom H a u p t m u s k e l  begrenz t  war.  Ausse rdem wurde  der  
P rozen t sa t z  der  in tak tgeb l iebenen  Mastzellen bes t immt .  

Z{ihlung der Exsudatze l len .  Eine  abgewogene Menge 
Sephadex  aus dem E n t z i i n d n n g s h e r d  wird  mi t  0,1 m 
Zi t ronensgure  mi t  0,1% Kris ta l lv io le t t  fiir 30 Minuten  
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