
[15. XII. 1960] Kurze Mitteilungen - Brief Reports 553 

nale  I n n e r v a t i o n  n i c h t  auszuschl iessen .  I n  d ie sem Fal l  
wi i rde  die E n t l a d u n g  e ines  M o t o n e u r o n s  bei  e iner  be re i t s  
b e s t e h e n d e n  G r u n d a k t i v i t ~ t  i m  Muske t  n u r  F a s e r n  er- 
regen,  die b i she r  n i c h t  d u r c h  a n d e r e  N e u r o n e n  a k t i v i e r t  
waren .  E i n  A n w a c h s e n  de r  k o n t r a k t i l e n  A n t w o r t  wt i rde  
in e i n e m  tei lweise a k t i v i e r t e n  Muske l  m i t  wen ige r  als  
e iner  g a n z e n  m o t o r i s c h e n  E i n h e i t  z u s t a n d e k o m m e n .  Das  
b e d e u t e t  eine MGglichkeit  de r  K o n t r a k t i o n s a b s t u f u n g ,  die 
a l l e rd ings  n u r  er folgen k a n n ,  w e n n  be ide  a n  de r  I n n e r -  
v a t i o n  be te i ] ig ten  M o t o n e u r o n e n  s y n c h r o n  en t l aden .  

Die  mu l t ip l e  I n n e r v a t i o n  yon  Voca l i s fasern  s t e h t  ohue  
Zweifel  in  e n g e m  Z u s a m m e n h a n g  m i t  den  b e s o n d e r e n  
L e i s t u n g e n  dieses Muskels  bei  de r  S t i m m b i l d u n g .  
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S u m m a r y  

I n  c o n t r a s t  to  t h e  n a r r o w  t e r m i n a l  i n n e r v a t i o n  b a n d s  
of h u m a n  ske le ta l  muscles ,  t he  voca l  musc le  shows a p a r t i -  
cu la r ly  e x t e n d e d  region of s y n a p t i c  con tac t s .  A g r e a t  
n u m b e r  of musc le  f ibres  rece ive  two  or more  m o t o r  end i ngs  
fo rming  i n d i v i d u a l  e n d p l a t e s  a t  a d i s t ance  of seve ra l  
h u n d r e d  micra .  T h e  phys io log ica l  s igni f icance  would  be  
a more  r ap id  ac t i va t i on .  

R e l a t i o n s h i p  b e t w e e n  the  E f f e c t i v e n e s s  of  Cardiac  
G l y c o s i d e s  in Cats  and the ir  In ter ference  w i t h  

Red  Cel l  P o t a s s i u m  T r a n s p o r t  

S O L O M O N  et al. 1 found  t h a t ,  w i t h  t he  excep t ion  of lana- 
toside-B a n d  d igoxigenin ,  t h e  e f fec t iveness  of seven  o t h e r  
ca rd i ac  glycosides in  ca t s  was  p r o p o r t i o n a l  to  t h e i r  in te r -  
ference w i t h  r ed  cell K 42 t r a n s p o r t .  Also KAHN et a l3-*  
n o t e d  t h a t  t h e r e  is some  r e s e m b l a n c e  b e t w e e n  t h e  r e l a t i ve  
po tenc ies  of t he  ca rd iac  glycosides t e s t e d  in i n h i b i t i n g  
ca t ion  e x c h a n g e  in e r y t h r o c y t e s  a n d  t h e i r  r e la t ive  p o t e n c y  
in  p r o d u c i n g  a pos i t ive  ino t rop ic  ef fec t  on  t he  hea r t .  WZL- 
b r a n d t  5 h a d  c o m p a r e d  t he  po tenc ies  of ouaba in ,  d ig i tox in ,  
a n d  d igox in  a n d  t h e i r  d i h y d r o  d e r i v a t i v e s  on  h e a r t - l u n g  
p r e p a r a t i o n  a n d  on  e r y t h r o c y t e s ,  f rom t h e  d a t a  of KAHN 3 
a n d  VlcK et al. e a n d  came  to  t he  s ame  conclusion.  On t he  
bas is  of these  f indings ,  we dec ided  to  exp lo i t  t h i s  cor re la-  
t i on  b e t w e e n  t h e  effects  of ca rd iac  glycosides o n  t he  h e a r t  
a n d  on  ca t ion  t r a n s p o r t  in t he  red  cell for  a d e t e r m i n a t i o n  
a n d  con t ro l  of p o t e n c y  of d i f f e ren t  ca rd iac  glycosides.  
Because  of t h e  d a t a  p u b l i s h e d  b y  SOLOMON et al. 1, t h a t  
t h e r e  are  ca rd i ac  glycosides for  w h i c h  t h i s  r e l a t i onsh ip  is 
n o t  va l id ,  we h a v e  dec ided  to  r e p e a t  t he  e x p e r i m e n t s  on  
t h e  i n c u b a t e d  cold s to red  h u m a n  e r y t h r o c y t e s  w i t h  L a n a -  
tos ide-B,  a n d  to  add  some card iac  glycosides n o t  in- 
v e s t i g a t e d  u p  to  now. 

T h e  ef fec t  of ca rd i ac  glycosides on  t h e  f lux of p o t a s s i u m  
was  m e a s u r e d  as  descr ibed  p rev ious ly  7 b y  a s imi la r  m e t h -  
od used b y  KAHN et al. 2.3 on  t he  h u m a n  red  cells f i rs t  
k e p t  for 5 days  a t  a t e m p e r a t u r e  of 3°C, a n d  a f t e r  t h e  
a d d i t i o n  of glucose a n d  t he  i n v e s t i g a t e d  ca rd iac  glycosides  
(conva l ta tox in ,  he l lebr in ,  ouaba in ,  k - s t r o p h a n t h i n e ,  di-  
goxin,  lanatos ide-C,  d ig i tox in ,  l ana tos ide-A,  l ana tos ide -B)  
in  four  d i f fe ren t  c o n c e n t r a t i o n s ,  i n c u b a t e d  a t  37°C for 4 h. 
S e r u m  potass iu  m w a s  m e a s u r e d  in a Zeiss f lame p h o t o  meter .  

F o r  e v e r y  glycoside  a c o n c e n t r a t i o n - a c t i o n  cu rve  was 
c o n s t r u c t e d  as  is s h o w n  in t h e  F igu re  1, express ing  t h e  
r e l a t i onsh ip  b e t w e e n  t he  l o g a r i t h m  of c o n c e n t r a t i o n  a n d  
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t he  % of con t ro l  a c t i v i t y  of each  glycoside  d e t e r m i n e d  b y  
c o m p a r i n g  t h e  va lues  of s e rum p o t a s s i u m  a f t e r  a d d i n g  t h e  
glycoside  used w i t h  t he  con t ro l  va lue  a f t e r  a d d i n g  t h e  
s ame  m e d i u m  in w h i c h  t he  glycoside  was d issolved 2,3. 
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Every  point in the Figure 1 represents an average of at  
least four experiments. Be~.ause in the previous experi- 
ments ~, 3, T the linear relationship between the logarithms 
of concentrations and % control activities in the explored 
region and  the parallelism of these curves was demon- 
strated, i t  was possible to express the  relative potencies 
of cardiac glycoside as a distance betwee~ the curves on 
the ordinate 50, tha t  is as a potency index  50. We com- 
pared the pI  50 of the different cardiac glycosides with 
their  mean lethal doses in the cat  expressed in mg/kg 8. 
I t  may  be noted from the Figure 2 tha t  there is a direct 
relationshi p between the mean lethal doses and pI  50 of 
the cardiac glycosides, the correlation coefficient being 
0.99 (p ~- 0.001). In contrast  to the findings of. SOLOMON 
et al. 1, this direct relationship is valid also for the lanato- 
side-B, when investigated on cold-stored erythrocytes. 
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Zusammen/assung 
Bei neun untersuchten Herzglykosiden konnte eine di- 

rekte Beziehung zwischen der Kardiotoxizi tgt  und dem 
Grad der Beeinflussung des akt iven Kaliumtransportes 
festgestellt werden. 

a Cm TA~M, Fortschr. Chem. org. Naturst. 13, 137 (1956). 
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edged. Statistical analysis of the data was performed by Ing. R. 
~TUKOVSX~. Digitoxin, ouabain, and k-strophanthine were kindly 
supplied by E. Merck A.G., digoxin by C, F. Bochringer & Sbhne 
GmbH and Lanatoside-A,- B, -C by Richter Gedeon, 
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On the basis of our results and those of the other  au- 
thors173, 8, we Suppose tha t  the determination of the doses 
of cardiac glycosides necessary to produce a 50% blockade 
of the active potassium reent ry  into the incubated red 
cells may  be used for evaluating potencies of the glycosides 
investigated. I f  the hypothesis about  the mechanism of 
the cardiotonic action of cardiac glycosides by influencing 
the electrolyte metabolism should prove correct, the  pro- 
posed method would a~tuatly be specific. At  the same 
time, our results support this hypothesis. The quant i ty  of 
the glycoside tha t  is necessary to  determine its potency 
is minimal and the method is relatively simple and in- 
expensive. I n  contrast  to the methods currently used of 
evaluating the effectiveness of cardiac glycosides on ani- 
mals, which are characterised by  a great variabil i ty of 
results, we did not  see a similar variabili ty in the case of 
the method described. 

F u r t h e r  O b s e r v a t i o n s  
o n  t h e  E f f e c t s  of  S e l e n i u m  a n d  A n t i o x i d a n t s  

o n  E x u d a t i v e  D i a t h e s i s  in  C h i c k s  

The ability of trace amounts  of dietary selenium to 
replace vi tamin E under some experimental  conditions 
has raised questions about  the metabolism of the bio- 
logically act ive form of this element 1 I t  is welt established 
tha t  some selenium compounds will completely replace 
v i tamin  E i n  preventing exudat ive diathesis in ~ the 
chick ~, a; but  there has, to our knowledge, so far been no 
information on the tissue storage of the biologically act ive 
selenium compound(s). Therefore, we have examined how 
long the protection by selenium against exudat ive dia- 
thesis would last after selenium was r emoved  from the 
diet. Also, in cont inua t ion  of previous studies 4 on the 
replacement of v i tamin  E by antioxidants, tWO substances 
not  previously tested in this laboratory have been ex- 
amined. 

Two vi tamin E-free basal diets, differing primarily in 
the protein source, were used. Diet  2304 contained 60% 
Torula yeast  3N (Lake States Yeast  Corporation, Rhine-  
lander, Wisconsin) ,  3% gelatine, 5.17% salt mixture  
no. 45, 0.1% B vi tamin mixture 5, 0.2% choline chloride, 
and 31.53% sucrose. Diet  2343 contained 30% of isolated 
soybean protein (ADM Assay Protein C-l,  Archer- 
Daniels-Midland), 5,17% salt mixture  no. 45, 0.1% B 
vi tamin mixture  5, 0.2% choline chloride, 1% lard, and 
63.53% sucrose. The diets were supplemented with 1 rag% 
dicalcium salt  of 2-methyl- l ,4-naphthohydroquinone di- 
phosphoric acid ester (Synkuvit  ~ Roche ~)). Vitamins A and 
Ds in aqueous solution s were given orally twice weekly. 
Dayold chicks (New Hampshire × White  Leghorn) were 
fed a commercial starter  rat ion for the first week and then 
placed in groups of 9 or 10 and given the experimental  
diets. They were examined daily for exudates. 
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