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effects  in normal  or  in nephrec tomized  animals.  At  
50 ~xg/kg ouaba in  p roduced  s ignif icant  increases in the  
r igh t  ven t r i cu la r  cont rac t i le  force, lef t  ven t r i cu la r  dp /d t  
max,  and m e a n  ar ter ia l  pressure. These effects  were  
cons iderably  more p ronounced  in nephrec tomized  t h a n  
in normal  animals ,  t he  differences were s ignif icant  
s ta t i s t ica l ly  ( p <  0.05). H e a r t  r a te  was decreased by  
ouabain,  50 ~xg/kg in normal  and increased in nephrec to-  
mized  dogs. I n  addi t ion,  exper iments  were per fo rmed  in 
which  ouabain  was adminis te red  a t  75 ~zg/kg i .v.  to  2 
no rma l  and 2 nephrec tomized  (togs. A t  th is  dose ouaba in  
produced  ven t r i cu la r  a r rhy thmias  in all four  an ima l s  a t  
8 to  15 min  af ter  adminis t ra t ion .  These  exper iments  
were no t  used for compara t i ve  eva lua t ion  of pos i t ive  
inotropic  and pressor  effects  of the  glycoside. 

A possibi l i ty  was considered tha t  p lasma Ca ++ levels 
m a y  de te rmine  the  magn i tude  of the  posi t ive  inotropic  
effect  of ouabain.  The  to t a l  p lasma Ca ++ was de te rmined  
in normal  and nephrec tomized  dogs before and af ter  
ouaba in  ut i l iz ing the  a tomic  absorpt ion  spectroscopy 
me thod  of WILLIS s. The  average  to t a l  p l a sma  level  in 
6 normal  dogs before admin i s t r a t ion  of ouaba in  was 
5.13 m E q / l  wi th  a s t andard  dev ia t ion  of 0.33. I n  10 
nephrec tomized  dogs the  average  to t a l  p lasma Ca++ was 
5.26 mEq/1 wi th  the  s tandard  dev ia t ion  of 0.44. There  
was no s ignif icant  difference in to t a l  p lasma Ca ++ levels  
in b o t h  groups of dogs. Our exper iments  did not  exclude,  
however ,  a poss ibi l i ty  t h a t  myocard ia l  Ca ++ levels  m a y  
h a v e  differed in t he  2 groups of animals .  

The  renal  excre t ion  of ouaba in  is no t  l ikely  to  account  
for  the  observed  difference in the  pos i t ive  inot ropic  

effects of ouaba in  in normal  and nephrec tomized  dogs. 
Only a re la t ive ly  smal l  por t ion  of ouaba in  is known to  
be rap id ly  excre ted  by  the  kidneys.  The  50% excre t ion  
t i m e  for ouaba in  in m a n  was es t imated  to be 8 h a. Also, 
a grea ter  enhancemen t  of the  effects  of ouaba in  a t  25 [zg/kg 
would  have  been expected  in nephrec tomized  an imals  
if t he  renal  excre tory  func t ion  were responsible  Ior t he  
observed differences in t he  effects  of the  drug.  

I t  is conceivable  t h a t  a humora l  fac tor  of renal  origin, 
possibly an  an t ihyper t ens ive  substance,  an tagonizes  no t  
only  the  pressor  effects of angiotens in  or norepinephr ine ,  
b u t  also t he  pressor  and the  pos i t ive  inot ropic  effects  
of ouabain.  Af te r  neph rec tomy  the  absence of th is  
factor  leads to the  enhancemen t  of ouabain  effects. 

Zusammen[assung. In  nephrec tomie r t en  H u n d e n  erh6ht  
Ouaba in  den Blu td ruck  und die Kon t r ak t ionsk ra f t  des 
Herzens  mehr  als in i n t ak ten  anaes thes ie r ten  Tieren.  
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Effect of  S t r y c h n i n e  o n  the  E l e c t r o r e t i n o g r a m  of  the  I s o l a t e d  Rabbi t  R e t i n a  

St rychnine  influences bo th  b- and d-wave  in frog I,~-. 
However ,  no such inf luence could be shown as ye t  in 
E R G  of rabb i t  and cat  ~,4, a l though spike a c t i v i t y  is 
a l te red  in optic fibres of these  animals  a,~. F r o m  this  the  
ques t ion  arises whe ther  s t rychnine  m a y  act  on the  second 
neuron of the  m a m m a l i a n  re t ina  and, therefore,  on its 
E R G .  

The eyes of 8 rabbi ts  (anaesthet ized by  u re thane  
2 g/kg) were enuclea ted  af ter  dark  adap t a t i on  of a t  least  
1 h dura t ion .  Tile isolated re t inae  (17 preparat ions)  were 
perfused by  p lasma sa l ine-mixture  kept  at  30 °C a and the  
EIRG recorded by  an oscilloscope (OG2-18, V E B  Mess- 
t echn ik  Berlin,  dc-amplif icat ion) .  

Normal  E R G  of the  isolated r abb i t  re t ina  is shown in 
the  F igure  (upper row, left). Af te r  appl ica t ion  of s t rych-  
nine 3 .5×10-~M/1 the  b-wave increases (upper  row, 
middle).  The  t rans i to ry  effect  is revers ible  as shown in 
the  r igh t  E R G  (upper row). W i t h  higher  concent ra t ion  
of s t rychnine  (7 × 10-~M/1) the  effect  is jus t  the  opposite.  
the  b-wave of the  control  E R G  (Figure, lower row, left) 
p rac t ica l ly  abol ished (lower row, middle).  Comple te  
res tora t ion  occurs af ter  appl ica t ion  of plasma-sal ine-  
mix tu re  w i thou t  s t rychnine  (lower row, right).  S t rych-  
nine in a modera t e  concent ra t ion  (7 ×10-5M/1)  results  
only  in sl ight  reduc t ion  of the  b-wave. The  dependence  
of t he  drug 's  effect  of i ts concent ra t ion  and of the  adap ta -  

Influence of strychnine on the ERG of the 
isolated rabbit retina in concentration 
3.5× 10-SM/1 (upper row, middle) and 
7X10-4M/I (lower row, middle). Left and 
right ERGs are controls before and after 
application of strychnine to the perfusion 
fluid. Calibration 200 ~V, light stimulus 50 
mlx, approximately 1 see. 
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t i o n  s t a t e  of t h e  r e t i n a  is s t ud i ed  in de ta i l  on  t he  E R G  
of t h e  i so l a t ed  f rog ' s  r e t i n a  u s ing  s t a t i s t i c a l  m e t h o d s L  
Fo r  t h e  m a m m a l i a n  r e t i n a  t h e  r e d u c t i o n  of t h e  d a r k  
a d a p t e d  b -wave  caused  b y  s t r y c h n i n e - c o n c e n t r a t i o n s  
7 × 10-~-7 x 10-~M/I  is s ign i f i can t  w i t h  p <: 0.025 (n = 6, 
• ~-y~ ~ 19% a n d  N 9 5 % )  t e s t ed  b y  t he  s ign tes t .  The  
t r a n s i t o r y  increase  of t h e  b-wave el ic i ted b y  s t r y c h n i n e -  
c o n c e n t r a t i o n s  3 × 10-~-3.5 × 10-~M/1 is s ign i f i can t  w i t h  
p < 0 . 0 2 5  (n = 6, xn-yn>~10% a n d  --<107%). I n  the  
l a s t  case t h e  r e t i n a  was  s l igh t ly  l i gh t  a d a p t e d  b y  r e p e a t i n g  
t h e  s t i m u l u s  e v e r y  10 or  20 sec. 

T h e  a l t e r a t i o n  of t h e  E R G s  of f rog 's  a n d  m a m m a l i a n  
r e t i n a  b y  s t r y c h n i n e  m e a n s  t h a t  s t r y c h n i n e  a l r e a d y  ac t s  
on  t h e  second  n e u r o n  because  m o s t  c o m p o n e n t s  of t he  
E R G  or ig ina te  the reS ,L  F r o m  t h i s  t h e  conc lus ion  m a y  
be  d r a w n  t h a t  t he  effect  is caused  b y  a l t e r a t i o n  of a n  
i n h i b i t i o n  m e c h a n i s m  in t he  l aye r  of t h e  second neuron .  
T h e  lack  of in f luence  of s t r y c h n i n e  on  t h e  E R G  in 
t he  e x p e r i m e n t s  of WOHLZOO~:~ a n d  DANm a,~ m a y  
p e r h a p s  be  e x p l a i n e d  b y  t h e  b a r b i t u r a t e  a n a e s t h e s i a  of 
t h e  a n i m a l s  in  t h e i r  e x p e r i m e n t s .  I n  t h e  c l inic  of s t r ych -  
n ine  i n tox i ca t i on ,  a b a r b i t u r a t e  a n t a g o n i s m  is known,  

Zusamrnen~assung. S t r y c h n i n  in  e ine r  K o n z e n t r a t i o n  
v o n  3 × 10 -" b is  3,5 × 10-~M]I  v e r u r s a c h t  e ine  vor i iber -  

gehende  Verg r6sse rung  de r  b-~,Velle des E R G  der  i so l ie r ten  
K a n i n e h e n n e t z h a u t ,  in  e iner  K o n z e n t r a t i o n  yon  7 × 10 -s 
bis  7×10-~2~r/1 v e r k l e i n e r t  es d ie  b-~,Vetle. Aus  de n  
E r g e b n i s s e n  wi rd  geschlossen,  dass  die S u b s t a n z  z u m i n -  
des t  te i lweise  s c h o n  auf  die Sch i ch t  des zwei ten  N e u r o n s  
wirkt .  
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Autoradiographic 
Adrenergic Nerves 

6 - H y d r o x y d o p a m i n e  (6-OH-DA) causes  a l ong- l a s t ing  
dep l e t i on  of t h e  n o r a d r e n a l i n e  (NA) c o n t e n t  in  v a r i o u s  
s y m p a t h e t i c a l l y  i n n e r v a t e d  o rgans  a n d  a f u n c t i o n a l  
fa i lure  of t r a n s m i s s i o n  a t  t h e  s y m p a t h e t i c  n e r v e  end-  
ings  ~-4. The  r ea son  for t h i s  has  been  shown  to  be  due  
to  6 - O H - D A  i n d u c i n g  a se lec t ive  d e g e n e r a t i o n  of t h e  
ad rene rg ic  ne rves  5-s. There fore  t h i s  c o m p o u n d  ha s  
a t t r a c t e d  g r ea t e s t  i n t e r e s t  above  a l l  as a d e n e r v a t i o n  
toot  b o t h  in t h e  cen t r a l  9,~° a n d  p e r i p h e r a l  n e r v o u s  
s y s t e m  s,n,z~. 

T h e  m e c h a n i s m  b y  w h i c h  6 - O H - D A  p roduces  i t s  
ef fects  is n o t  q u i t e  clear,  b u t  d e n e r v a t i o n  a n d  p h a r -  
maco log ica l  e x p e r i m e n t s  h a v e  disclosed t h a t  6 - O H - D A  
in al l  p r o b a b i l i t y  ha s  to  be  t a k e n  u p  a n d  a c c u m u l a t e d  
in t h e  ad rene rg ic  ne rves  ;,z~. I n  o rder  to  p rove  th i s  in  

Demonstration of Uptake and Accumulation of 3H-6-Hydroxydopamine in 

a more  d i r ec t  m a n n e r  t h e  a u t o r a d i o g r a p h i c  loca l i za t ion  
of ~H-6 -OH-DA has  been  i n v e s t i g a t e d  in m o u s e  i r is  
a f t e r  i n c u b a t i o n  of t h e  t i s sue  in v i t r o  in a phys io log ica l  
m e d i u m  c o n t a i n i n g  ~H-6-OH-DA.  

Methods. Alb ino  mice  (N.M.R.I . ,  25-30 g) were  used 
in  t h e  e x p e r i m e n t s .  The  mice  were sacr i f iced u n d e r  
l i gh t  e t h e r  a n a e s t h e s i a  a n d  t h e  i r ides were d i ssec ted  o u t  
a n d  t r a n s f e r r e d  to  i n c u b a t i o n  f lasks  c o n t a i n i n g  Krebs -  
R i n g e r  b i c a r b o n a t e  buf fe r  p H  7.4 (2 m l  bu f f e r  pe r  2 
ir ides) w i t h  a n d  w i t h o u t  a H - 6 - O H - D A ' H B r  (12.4 mCi /  
mmole) ,  Some  i r ides  used  were  s y m p a t h e t i c a l l y  dener -  
v a t e d  b y  r e m o v a l  of t h e  super io r  ce rv ica l  gang l ion  48 h 
before  t h e  e x p e r i m e n t  or  b y  i n j ec t i on  of 2 × 50 m g / k g  
6 -OH-DA'HC1  i.v. (2 h, 16 h in te rva l ) .  The  i n c u b a t i o n s  
were  p e r f o r m e d  a t  + 37°C us ing  a m e t a b o l i c  shaker .  
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Fig. 1. In vitro uptake of aH-6-OH-DA in intact  and denervated 
mouse irides, Each column represents the mean -4-S.E.M. of 6 
determinations and is expressed as percent of the radioactivity taken 
up and accumulated in the intact  organ. Uptake in intact  irides 
(cpm]iris) ; 10-~M 141 q- 3, 10-SM 565 ~: 15, 
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