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Exper imen t s  in which f rog skin was used as  a model  of the celI m e m b r a n e  a r e  descr ibed .  
The d ischarge  f rom a def ibr i l la tor  changed the pe rmeab i l i t y  of the skin sharp ly  so that 
the absorp t ion  of Ca 45, K 42, and Na 24 ions and the t r a n s p o r t  of Na 24 ions were  increased ;  
t r a n s p o r t  of K 42 and Ca 45 ions began to appea r  and develop.  The effect  depended on the 
vol tage,  polar i ty ,  and number  of the d i scha rges .  

The authors  have shown by exper iments  on f rog skin as  a model  of the cell m e m b r a n e  that  an e lec t r i c  
pulse changes its r e s t ing  potent ial  [1]. Changes in the v o l t - a m p e r e  c h a r a c t e r i s t i c s  obse rved  under  analogous 
conditions indirect ly  conf i rmed the view that the effect  is based  on i nc rea sed  pe rmeab i l i t y  of the cell 
m e m b r a n e s  [2]. 

To obtain d i rec t  evidence in suppor t  of this hypothesis  the act ion of a def ib r i l l a to r  d i scharge  on the 
pe rmeab i l i t y  of f rog  skin (membrane  model) to rad ioac t ive  i so topes  Na 24, K 42, and Ca 45 was studied~ 

E X P E R I M E N T A L  M E T H O D  

A cell  consis t ing of two compar tmen t s  s e p a r a t e d  by skin (A and B) was used.  Compar tmen t  A was 
fi l led with a solution of a sa l t  of one of the i so topes .  The solvent  used  for  Na 24 and K 42 was Ringer ' s  solution 
or  a solution of the cor responding  sal t  (NaC1 or  KC1) with Na or  K concentra t ion of 350 mg %. The concen-  
t r a t ion  of the e l emen t  in CaCI2 solution containing Ca 45 was 350 mg %. Ringer ' s  solution o r  dis t i l led wa te r  
was poured in c o m p a r t m e n t  B. A d ischarge  f rom the ID-1-VEI  def ibr i l l a to r  was applied a c r o s s  the skin. 
If the e lec t rode  in c o m p a r t m e n t  A was posi t ive ,  the polar i ty  was di rect ,  and vice v e r s a .  The radioact iv i ty  
was m e a s u r e d  in the skin on the su r face  facing c o m p a r t m e n t  B. 

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The high-voltage d i scharge  ac t ivated the absorp t ion  of Na 24, K 42, and Ca 45 by the skin and inc reased  
the pe rmeab i l i t y  of the skin fo r  those ions.  The degree  of the i nc rea se  in absorp t ion  and pe rmeab i l i ty  de-  
pended on the voltage of the pulse (Table 1). 

If a s e r i e s  of d i scharges  of inc reas ing  voltage was applied to the skin,  the changes in pe rmeab i l i ty  
were  found to depend on the pulse voltage (Table 2). 

Compar i son  of the resu l t s  in Tables  1 and 2 shows that the s ta te  of i n c r e a s e d  pe rmeab i l i t y  continued 
a f t e r  the d i scharge  for  some  t ime,  and if s eve ra l  d i scharges  were  applied the changes in the skin were  
cumulat ive.  This was shown by the appearance  of pe rmeab i l i t y  to K ~2 with a voltage of 1 kV (after the 
second dischargte ) and the i nc rea sed  pas sage  of the isotope a f t e r  appl icat ion of a pulse of 3 kV, and by the 
t r a n s p o r t  of Ca 5 with a d i scharge  of 3 kV (the 4th pulse) .  Several  d i scharges  led to cons iderably  g r e a t e r  
accumulation of the isotopes in the skin. 
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TABLE 1. Effect  of Discharge Voltage on Absorption and T ran sp o r t  
of Na 24, K 42, and Ca 45 Ions through Frog ' s  Skin (polarity direct ;  outer  
surface  of skin facing compar tment  A of the cell) 

Voltage of discharge 

Control 
Discharge. 
0,2 kY 
0,5 _kV 
1,0 kV 
3,9 kV 

Ringer - R i n g e r  K . , ,  - -  H , O  Ca ~ ,o- -  H ,O 
Na'* (inN) K" (in%) ca" (inN) 

p a s s e d  

through absorbed 

0,05 

076 

passed absorbed through. 

0 I 0,13 
0 0,18 

O 024 
0,13 0,49 

passed 
through 

o 

0 

o 

0,32 

024 
029 

absorbed 

0,33 

0,69 

0.81 
0,95 

TABLE 2. Effect  of High-Voltage Discharges  on Accumulation of K 42 
and Ca 45 Ions in the Skin and The i r  T ran sp o r t  through It (polarity 
direct ;  outer  surface  of skin facing compar tment  A of the cell) 

Solutions I Ions 

Ringer--Ringer I K4g 
K~so -- H20 K ~ 
Ca sso -- H20 Ca45 

Control [ Discharge (in kV) 
passed [absorbecl'[ 0,5 [ i,0 [ 2.0 [ 3,0 absorbed 
[through I (in %) I passed through (in %) (in %) 

0,25 0,004 0,18 0,34 0, 2 0,47 
0,43 1,05 080 0,13 0,008 

0 0,33 0 0,23 2,46 

The next step was to de te rmine  the effect  of the polar i ty  of the discharge on skin permeabi l i ty .  With 
a discharge of d i rec t  polar i ty  there  was a g r ea t e r  accumulat ion of K 42 and Ca 45 in the frog skin if the outer" 
surface  was in contact  with the solution of the isotope.  T ranspor t  of Ca 45 also was found af te r  a pulse of 
3 kV. If the inner  sur face  of the skin faced the A compar tment  of the cel l ,  ad i seharge  of d i rec t  polari ty 
led to a much g r ea t e r  t r a n s f e r  of Ca 45. 
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