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um 37 % gegeniiber  den Kont ro l len  verminder t .  Das Ruhe-  
po ten t ia l  ha t t e  abgenommen,  das Um kehrpo t en t i a l  wurde 
kleiner. Die Anst iegsstei lhei t  der  Depolar isat ionsphase,  
die auch ein Mass ffir die Lei tungsgeschwindigkei t  ist, 
n a h m  ab. Messungen der  Lei tungsgeschwindigkei t  mi t  
extracellul~tren Saugelek t roden  ergaben ebenfalls eine 
deut l iche Verz6gerung.  Alle Repolar isa t ionsphasen,  und 
dami t  die Refrakt i i rper iode,  wurden  verki irzt .  Diese Ver- 
5.nderungen sind m i t  p < 0,001 signifikant .  Verktirzung 
der  Refrakt / i rper iode und verz6ger te  Lei tungsgeschwin-  
digkei t  sind wesentl iche Vorausse tzungen f/Jr die E n t -  
s tehung yon  Ar rhy thmien .  Wei tere  Erh6hung  der  Digi- 
tox igen inkonzen t ra t ion  auf  10-" g /ml  f/Jhrte regelm~ssig 
zu F l immern  der  Vorhofpr / iparate .  Quan t i t a t i v  auswert-  
bare  Messergebnisse waren nicht  mehr  zu erhal ten.  In  der  

Abbi ldung  sind typische  Ver~nderungen von Mechano- 
g ramm,  Ruhe-  und Akt ionspoten t ia l  bei toxischer  Digi- 
tox igen inwi rkung  dargestel l t .  

Nach  Unte rsuchungen  yon KLAUS, KUNCH1NSKY und 
L~/TLLMANNn haben therapeut i sche  Digi toxigeninkonzen-  
t ra t ionen  am Meersehweinchenvorhof  keine Wirkung  anf  
den K-Umsa tz .  Die far  das Herz  therapeut i sch  wiehtige, 
posi t iv  inot rope  Wirkung  des l ) igi toxigenins ist nach den 
vor l iegenden Befunden nicht  mi t  Ver~inderungen des Er-  
regungsablauls  an der  Ze l lmembran  korreliert .  Ers t  im 
toxischen Konzen t ra t ionsbere ich  der  herzwirksamen Gly- 
koside, in dem die max ima le  posi t ive  inot rope \Yirkung 
berei ts  t iberschri t ten ist, t r e ten  VerS.nderungen der  Mem- 
branpermeabi l i t~ t  s und H e m m u n g  des ak t iven  Kat ionen-  
t ranspor ts  ~ auf. i ) ami t  ve rbumlen  sind St6rungen des 
Erregungsablaufs ,  der  Er regba rke i t  und der  Lei tungs-  
geschwindigkei t .  

Summary. 'Therapeu t ic '  concent ra t ions  of digi toxi-  
genin (10-7-3 × 10 -7 g/ml), producing posi t ive inotropic  
effects, did not  al ter  rest ing and action potent ia ls  of elec- 
t r ical ly  dr iven guinea-pig auricles. However ,  ' toxic '  con-  
cent ra t ions  of d igi toxigenin  (5× 10 7 10 6 g/ml), pro- 
ducing a r rhy thmias  and con t rac tu re  of the myocard ium,  
had a marked  influence upon rest ing and act ion potent ia ls  
and conduct ion  veloci ty .  

H. IIEUTER 

Pharmakologisches Institut der Universitiit 31ainz 
(Deutschland), 19. August 196,3. 

A B 

A. Aktionspotential mtd Kontraktionsamplitude eines Meerschwem- 
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seh~tdigten, arrhythmisehen Meersehweinehenvorhofs. 
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Removal  of Infused Norepinephrine by the Cat's 
Spleen; Mechanism of its Inhibition by 

Phenoxybenzamine  

BROWN et  al. ~,2 observed tha t  the  a m o u n t  of norepine-  
phr ine  appear ing  in the  venous  blood of the  ca t ' s  spleen 
following electr ical  s t imula t ion  of the splenic nerves  in- 
creased af ter  phenoxybenzamine ,  This  f inding was t aken  
to indicate  t h a t  phenoxybenzamine  by  reac t ing  wi th  
adrenergic  receptors  p reven ts  not  only the  response of the  
effector  organ bu t  also the  enzymat i c  degrada t ion  of nor- 
epinephrine.  This  in terpre ta t ion ,  however ,  has been chal-  
lenged by  several  au thors  3-~. 

The  resul ts  of the  present  s tudy  suggest  t h a t  the main 
cause of t he  increase in splenic norep inephr ine -ou tpu t  
a f te r  phenoxybenzamine  is not  blockage of the  recept ive  
sites of smooth  muscles bu t  ra ther  inhibi t ion of norepine-  
phr ine  up take  by  s torage sites. 

The  m e t h o d  used has  been described in deta i l  by  
THOENEN et  al. ". I sola ted  cat  spleens were perfused with  
a cons tan t  vo lume  (7.5 ml /min)  of McEwen ' s  solut ion at  
38°C sa tu ra ted  wi th  95% O 2 and 5% CO,. Small  amoun t s  
of norepinephr ine  (8 ng/ml) ,  which under  these condi-  
t ions caused a d is t inct  bu t  modera te  cont rac t ion  of t he  
spleen, were added to the  perfusion fluid. The venous  ef- 
f luent  was collected in chilled flasks in 5 min fract ions;  
the  norepinephr ine  concen t ra t ion  was de te rmined  by  the  
blood pressure response of p i thed  rats  and expressed in 
percent  of the  concen t ra t ion  infused. In  p re l iminary  ex- 

per iments  it was shown tha t  the  concen t ra t ion  of nor- 
epinephr ine  in the  eff luent  did not  change s ignif icant ly  
over  a period of 45 rain, when nei ther  cocaine nor  phen-  
oxybenzamine  was added to the  perfusion fluid. 

In  a first  group of 7 exper iments  three  successive col- 
lect ing periods provided  control  values ;  50 [xg phenoxy-  
benzamine  were then  in jec ted  into the ar ter ial  inflow. As 
shown in a representa t ive  example  (Figure a), phenoxy-  
benzamine  led to an increase in the concent ra t ion  of nor- 
epinephr ine  in the  venous  effluent.  When  cocaine (13 
[xg/ml), which inhibi ts  the up take  of norepinephr ine  into 
storages sites 7, was added, a fur ther  increase in the  nor- 
epinephr ine  concent ra t ion  of the  venous  eff luent  occurred.  
This  implies tha t  the inhibi t ion of norepinephr ine  r emova l  
by phenoxybenzamine  was not  max ima l ,  a l though  50 ~tg 
of phenoxybenzamine  had effected max ima l  blockage of 
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the receptive sites of the smooth muscles to exogenous 
(infused) and endogenous (release d by sympathetic  stimu- 
lation) norepinephrine, This had previously been demon- 
strated in other experiments where changes in volume and 
vascular resistance of the spleen were recorded. 
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The effect of phenoxybenzamine and cocaine on the removal of in- 
fused norepinephrine by the isolated perfused spleen of the cat. 

Norepinephrine concentration infused (8 nglml) = 100%. 

Comparison of tile three control periods with the three 
periods following injection of phenoxybenzamine shows a 
rise in the concentration of norepinephrine in the venous 
effluent from 22.94-0.8% to 5 1 . 9 ± 3 . 2 %  of the nor- 
epinephrine infused. This difference is highly significant 
(p < 0.001). 

In a second series of 7 experiments 13 [xg/ml cocaine 
were added to the perfusion fluid. As shown in Figure b 
this concentration of cocaine greatly inhibited the re- 
moval of norepinephrine. The maximal effect was at tained 
after 3 to 4 collection periods. When phenoxybenzamine 
was then injected, no further increase occurred. The small 
difference between the amount  of norepinephrine re- 
covered in the last two fractions before (83.6 4- 3.0%) and 
after (86.7 4- 2.1%) injection of phenoxybenzamine is not 
significant (p > 0.2). 

Cocaine in the dose used potentiates the effect of in- 
fused norepinephrine markedly. There is no evidence for 
blockage of the receptive sites of smooth muscles. If the 
inhibition of intrasplenic removal of norepinephrine by 
phenoxybenzamine were caused by blockage of the recep- 
tive sites of smooth muscles, an increase in the amount  of 
norepinephrine appearing in the venous effluent should 
occur when phenoxybenzamine is added during cocaine 
infusion. This, however, is not  the case. 

Our results support the view tha t  the inhibition of intra- 
splenic removal  of infused norepinephrine by phenoxy- 
benzamine as well as by cocaine is caused by blockage of 
its uptake into storage sites and that  block of smooth 
muscle receptors by phenoxybenzamine is of at  most  
minor importance. 

Zusammen/assung. Die Aufnahme von infundiertem 
Noradrenalin durch die Milz wird dutch Phenoxybenz- 
amin gehemmt. Diese Hemmung beruht auf einer Blok- 
kierung der Noradrenalinaufnahme in die Speicher und 
nicht auf einer Blockierung der adrenergischen Recep- 
toren des Erfolgsorgans. 
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La morphine et le phenobarbital  modif ient- i l s  
le taux de l 'alcool~mie provoqu6e 

chez le cobaye? 

Les cas de double intoxication ne sont pas rares, Or il 
est connu que la morphine et le ph6nobarbital augmentent  
la toxicit6 de l '6thanol et vice versa. Cette action semble- 
ralt s 'expliquer soit par un ralentissement des oxydations 
d'ordre fermentatif, soit cons6cutive A la bradypn6e. 

L'int6r6t de cette question est 6vident puisque la r~- 
ponse devrait  nous donner un des m6canismes de la po- 
tentialisation des effets d6pressifs de la morphine et des 
barbituriques par l'alcool et touche en outre au probl~me 
de la d~toxication. 

Mdthodologie. Administration per os de 5 cm3/kg d'6tha- 
nol ~ 60% au mSme moment ot~ le cobaye revolt 13,5 
mg]kg s.c. de chlorhydrate de morphine ou 30 mg/kg per 
os de ph6nobarbitaL Dosage de t'alcool6mie selon la tech- 
nique spectrophotom6trique de MONNIER 1 dont  t 'exacti- 
tude est de ~c 4%. Le sang est pr61ev6 par ponction intra- 
cardiaque de 0,4 cm a (0,2 pour l 'analyse et 0,2 pour le con- 

tr61e). Les ponctions se font sur le mSme animal ~ 30, 60 
et 90 rain (quantit~ totale de sang pr61ev~ 1,2 cm3). 

Rdsultats. La premiere pr6caution est de savoir si la 
morphine et le ph6nobarbitaI interf~rent sur le taux  de 
l'alcool in vitro. Ces contr61es ont montr6 que ni l'alcaloYde 
n i l e  ph6nobarbital exercent un effet sur le r6sultat de ce 
dosage. 

Nous donnons sous forme de graphique le r6sultat de 
nos exp6riences; la significativit6 est inscrite par le calcul 
des limites fiduciaires selon la formule 

t0,05 = ~ + 2,04 ~/i S (s X) 
N (n- 1) 

Comme le point alcool-ph6nobarbital A 30 min se trouve 
en dehors des limites fiduciaires, nous avons voulu nous 
assurer de sa non significativit6 par le calcul de P seton 

1 D. MOtCNt~R, W. RuEm et M. FAS:EL, Travaux de Chimie alimcn- 
taire et d'Hygi~ne t8, Fasc. 3 (1957). 


