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E i n e  s a u e r s t o f f u n d u r c h l f i s s i g e  Z o n e  i n  der  W a n d  

Die A r b e i t  y o n  SIMARD-DUQUESNE et  al. 1 g i b t  H in -  
weise  da rauf ,  dass  in  de r  I n t i m a  de r  R a t t e n a o r t a  e ine  
Zone m i t  ge r inger  Sauers toffdurchl~iss igkei t  ex is t ie r t ,  d a  
in  i h r e n  V e r s u c h e n  die S a u e r s t o f f a u f n a h m e  de r  exzidier -  
t e n  R a t t e n a o r t a  y o n  de r  I n t i m a  he r  kleiner" Ms yon  d e r  
A d v e n t i t i a  h e r  war .  I m  Gegensa t z  dazu  f a n d e n  KIRK 
u n d  LAURS~N * be i  de r  Messung  des  Di f tus ionskoef f iz ien-  
t e n  de r  m e n s c h l i c h e n  A o r t a  ke ine  s a u e r s t o f f u n d u r c h -  
l ~ s i g e  Zone.  Al le rd ings  h a b e n  sie I n t i m a  (und  Sub-  
i n t i m a )  sowie Med ia  zuersfi v o n e i n a n d e r  g e t r e n n t  u n d  
d a n n  die S c h i c h t e n  fi ir  s ich  gemessen .  B e i  de r  A b t r e n n u n g  
k 6 n n t e  die  Zone  ze r s t6 r t  w e r d e n  sein.  E i n e n  d i r e k t e n  
Nachwe i s  fiir d ie  Exisfienz e iner  saue r s to f fundurch l / i s s igen  
Zone  h a b e n  ACTOR, L/riBBeRS u n d  PURVES 3 d u r c h  Aus-  
m e s s u n g  des loka len  S a u e r s t o f f d r u c k e s  des G l o m u s  caro-  
t i c u m  der  K a t z e  e r b r a c h t .  Diese  s aue r s to f fundurch l~ss ige  
Zone is t  n i c h t  d icker  als 50 ~ m  u n d  u m h i i l l t  d en  Glomus  
c a r o t i c u m  vol l s t~ndig ,  so dass  er  in  se iner  R a n d z o n e  
e inen  n i ed r igen  pO= a u f r e c h t e r h a l t e n  k a n n ,  obwoh l  er 
yon  g u t  d u r c h b l u t e t e m  Gewebe  u m g e b e n  ist.  

W i r  u n t e r s u c h t e n  daher ,  ob  es m i t  der  g le ichen M e t h o d e  
de r  loka len  S a u e r s t o f f d r u c k m e s s u n g  gel ingt ,  in  de r  a. ca- 
ro t i s  der  K a t z e  e ine  sauers to f fundurch l / i s s ige  Zone  n a c h -  
zuweisen.  Dazu  b e n u t z t e n  wir  p O , - S t i c h e l e k t r o d e n  y o n  
3 bis  5 txm Durchmesse r ,  wie sie y o n  LOBBERS 4 e t  al. an-  
gegeben  sind.  De r  a r te r ie l l e  pO 2 w u r d e  w g h r e n d  de r  Ver-  
suche  k o n t i n u i e r l i c h  m i t  e iner  p O , - K a t h e t e r e l e k t r o d e  in 
de r  B l u t b a h n  gemessen  *. S t i c h t  m a n  die pO2-tglektrode 
y o n  aussen  he r  e t w a  150 ~ m  f ief  e in  (F igur  a), so k a n n  

d er  A r t e r i a  c a r o t i s  d er  K a t z e  

der  Sauers to f I  a u c h  bei  l~ngerer  O , - A t m u n g  v o m  B l u r  
he r  (mi t t l e re  I~2urve: a r te r ie l l e r  pO2) die p O , - E l e k t r o d e  
im Gewebe  (un t e r s t e  Kurve )  n i c h t  e r re ichen .  BHtst m a n  
dagegen  das  Gef~ss yon  aussen  m i t  w a s s e r d a m p f g e s ~ t -  
t i g t e m  re inen  Saue r s to f f  an,  so s i eh t  m a n ,  dass  j e d e s m a l  
b e i m  A n b l a s e n  (zwischen d e n  s chwarzen  Dre iecken)  e in  
d e u t l i c h e r  Ans t i eg  des  Saue r s to f fd ruckes  in  d e m  Gewebe  
erfolgt .  S t i c h t  m a n  t i e fe r  in  die  A r t e r i e n w a n d  ein  (ca. 
400 ~ m  fief),  so k e h r e n  s ich  die  Ve rh~ l tn i s se  urn. De r  
Saue r s to f f  k a n n  v o m  B l u t  he r  die E l e k t r o d e  e r re ichen ,  
a b e r  n i c h t  y o n  aussen  (Figur  b). D a m i t  i s t  nachgewiesen ,  
dass  zwi schen  b e i d e n  S t i ch t i e f en  e ine  Zone  l iegt ,  die 
undurch l / i s s ig  fiir Sauer s to f f  ist.  B e w e g t  m a n  die E lek-  
t r o d e  in 50 ~ m  S c h r i t t e n  y o n  i n n e n  n a c h  aussen,  so 
f i nde r  m a n  bei  s t / ind igem A n b l a s e n  m i t  Saue r s to f f  e inen  
s p r u n g f 6 r m i g e n  Ans t i eg  des  Sauers to f fd ruckes ,  w e n n  die 
Sp i tze  der  E l e k t r o d e  die s aue r s to f fundurch l~ss ige  Zone  
pass ie r t .  Die  Ver suche  in a) u n d  b) w u r d e n  bei  n i e d r i g e m  
B l u t d r u c k  du rchge t i i h r t .  Be i  e inem B l u t d r u c k  y o n  f iber  
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Lokaler Sauerstoffdruck in der Arteria carotis communis der Katze. 
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(Oberste Kurve: Blutdruck (RR in mm Hg); mittlere Kurve: pO= 

im arteriellen Blut (in mm Itg); unterste Kurve: lokaler pO= in der Arterienwand (in mm Hg); zwlschen den schwarzen Dreiecken: 
Anblasen mit v(asserdampfges/ittJgtem reinem Sauerstoff). In a) kommt es zum Anstieg des Gewebe-pO 2 nur bei Sauerstoffgabe 
yon aussen, aber nicht bei Sauerstoffzufuhr vom Blut her; bei b) umgekehrtes Verhalten. Diese Resultate erhfilt man bei niedrigem 
Blutdruck. Bei hSherem Blutdruck spricht die Elektrode sowohl auf Sauerstoffzufuhr vom Blut als auch von aussen her an (c). 
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80 m m  H g  ~ n d e r t  s ich  das  B i ld  (F igur  c) : es ge l ing t  nun ,  
Sauer s to f f  sowohl  y o n  aussen  d u t c h  A n b t a s e n  m i t  r e i n e m  
Sauers to f f  als  a u c h  y o n  i n n e n  d u r c h  p O , - E r h 6 h u n g  i m  
B l u r  zuzuf i ih ren .  Dieses  u n t e r s c h i e d l i c h e  V e r h a l t e n  k6n -  
nen  w i r  n o c h  n i c h t  deu ten .  Vie l l e i ch t  k o m m t  es d u r c h  
den  e r h 6 h t e n  D r u c k  zu e i n e m  zus~itzl ichen Fl i i ss igkei ts -  
t r a n s p o r t  in  de r  A r t e r i e n w a n d .  E s  k S n n t e n  a u c h  die  
v a s a  v a s o r u m  eine Rol le  spielen,  w e n n  diese bei  n i ed r igem 
B l u t d r u c k  n i c h t  m e h r  p e r f u n d i e r t  werden .  H i e r  sol len  
wei te re  Ver suche  Kl~lrung schaffen .  

Summary. B y  m e a n s  of local  pO~ m e a s u r e m e n t s  w i t h  
P t - n e e d l e  e lec t rodes  a n  o x y g e n  i m p e r m e a b l e  zone  in t h e  
a r t e r i a  ca ro t i s  of t h e  c a t  h a s  b e e n  found .  

H.  ACKER u n d  D. W.  LOBBERS 

Max-Planck- Institut /i~r A rbeitsphysiologie, 
Rheinlanddamm 201, D-d6 Dortmund (Deutschland), 
2. Oktober 7970. 

T h e  M o d e  o f  A c t i o n  o f  I n s u l i n  u p o n  t h e  E l e c t r i c a l  A c t i v i t y  o f  M a m m a l i a n  R e t i n a s  i n  v i t r o  

I n s u l i n  h a s  b e e n  k n o w n  to  a f fec t  b lood  glucose con-  
c e n t r a t i o n  in a dec reas ing  m a n n e r  w h e n  a d m i n i s t e r e d  i,v. 
B u t  r ecen t  e lec t rophys io log ica l  s tud ies  on  t h i s  p o l y p e p t i d e  
h a v e  p r o v e d  t h a t  insu l in  a f fec ts  r e s t i ng  m e m b r a n e  p o t e n -  
t i a l  of o t h e r  k i n d s  of cells r a t h e r  t h a n  r e t i na l  x-7 Th i s  
s t u d y  i n v o l v e d  t h e  d i r ec t  a c t i o n  of insu l in  u p o n  t h e  
r e t i n a  e m p l o y i n g  t h e  r ecen t l y  deve loped  pe r fus ion  
m e t h o d s  of keep ing  u p  t h e  h i g h  a c t i v i t y  of m a m m a l i a n  
r e t i n a s  in  v i t ro ,  n o t  t h e  insu l in  ef fec t  u p o n  t h e  r e t i n a  
t h r o u g h  i t s  i n d u c i n g  h y p o g l y c e m i a .  I n  t h i s  s t u d y  t h e  
a-, b -waves  a n d  osc i l l a to ry  p o t e n t i a l  of e l e c t r o r e t i n o g r a m  
(ERG)  were  used  as  i nd i ca to r s  of  r e t i na l  a c t i v i t y .  

Materials and methods. T h e  r e t i na s  of w h i t e  r a b b i t s  
we igh ing  a b o u t  2 kg  each  were  used  as e x p e r i m e n t a l  
mate r ia l s .  T h e  excis ion t e c h n i q u e s  a n d  pe r fus ion  m e t h o d s  
of t h e  r a b b i t s '  r e t i n a s  h a v e  a l r eady  b e e n  p r e s e n t e d  in  
d e t a i l  in  ou r  p r ev ious  r e p o r t s  s-x°. 0 

As a n  i n c u b a t i n g  m e d i u m ,  t he  A m e s  so lu t ion  n,12 was  
used.  

As  a n  insu l in  source  insu l in  regular ,  I sz i l in  ( T akeda  1 
P h a r m a c e u t i c a l  Co. L td . ,  J a p a n ) ,  was  used.  Bes ides  
pu r i f i ed  insu l in  e x t r a c t e d  f r o m  cow p a n c r e a s  a n d  c rys t a l -  
l ized, t h i s  r e a g e n t  c o n t a i n s  0.2 w / v / t 0 0  m l  of t r i c reso l  5 
(orth-: 33.3%, meta-: 33.3%,  para-: 33.3%) for keep ing  
i t  f r om bac t e r i a l  c o n t a m i n a t i o n  a n d  1.6 w/v /100  m l  of 
g lycer in  as a s t ab i l i z ing  so lven t .  T he  insu l in  crys ta l ,  1 0 
whose  b io logica l  a c t i v i t y  was p r o v e d  to  be  40 U n i t / m g ,  
was  d isso lved  in to  t h i s  r e a g e n t  a t  t h e  r a t i o  of 1 m g  of 
c ry s t a l  to  1 m l  of so lven t .  3 0 

T h e  c o n c e n t r a t i o n  of i n su l in  in  t h e  i n c u b a t i n g  m e d i u m  
was  r e g u l a t e d  b y  m i x i n g  t h i s  r e a g e n t  w i t h  t h e  pu re  Ames  
so lu t ion  in v a r i o u s  v o l u m e  ra t ios .  Fo r  example ,  in  t h e  6 0  
case of  F igu re  1, t h e  r a t i o  of t h e  i n su l in  so lu t ion  t o  t h e  
Ames  s o l u t i o n  was  1:20,  a n d  in  t h e  case of  F igu re  3, i t  
was  1 :200.  Accord ingly ,  t h e  m i x e d  i n c u b a t i n g  m e d i u m  
c o n t a i n e d  a v e r y  low c o n c e n t r a t i o n  of  t r icresol  a n d  9 0  
g lycer in  ca r r i ed  f r o m  t h e  in su l in  so lu t ion ,  min 

Results and discussion. T h e  t r aces  in  F i g u r e  1 r e p r e s e n t  
t y p i c a l  changes  w h i c h  the  a d m i n i s t r a t i o n  of 2.0 U / m l  of 
insu l in  induced .  The  b-wave a n d  t h e  osc i l l a to ry  p o t e n t i a l  
in  t h i s  f igure  show a t e n d e n c y  to  inc rease  in a m p l i t u d e  
w i t h  t he  lapse  of t ime .  Af ter  a d m i n i s t r a t i o n  a n  osc i l l a to ry  
p o t e n t i a l  of more  t h a n  10 p e a k s  a p p e a r e d  (F igure  2) 
whi l e  t h e  r e t i n a l  p r e p a r a t i o n  i n c u b a t e d  in  t h e  p u r e  A m e s  
so lu t i on  usua l ly  r evea l s  t h e  osc i l l a to ry  p o t e n t i a l  of 5 t o  
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Fig. 1. The effects of 2.0 U/ml of insulin upon the action potential 
of a rabbit retina in vitro are illustrated with a series of photographs 
obtained from a typical case. The numbers on the left represent 
the time in minutes which elapsed after the start of incubation with 
the Ames solution containing insulin. Accordingly, the traces at 
zero time were photographed immediately before the pure Ames 
solution was substituted for the mixed solution. The numbers at 
the top of each column represent relative numbers of stimulus 
intensities in the logarithmic scale. See our previous reports s'9 about 
their absolute numbers. The sweep speed of each tracing is identical, 
and the time marks on the bottom are 100 c/sec. The time constant 
of the amplifier was 0.03 see. The positivity of the active electrode 
which was placed on the vitreous side of the retina was recorded 
as an upward deflection. The upward deflection on the second 
lower trace represents duration of photo-stimulus, 10 msec. 


