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A b s t r a c t 

The effects of polarization was studied on cortical auditory evoked and strychnine potentials. 
Hyperpolarization augmented the acoustic evoked potentials in deep leads, depolarization depressed 
them. Polarization resulted on strychnine potentials in changes of proportions of different phases 
without altering the peak-to-peak amplitude. The authors assume, that modifications in transmitter 
output from presynaptic endings may play a considerable role in the mechanism of polarizational 
effects. 

T h e m e c h a n i s m o f i n t e r n e u r o n a l t r a n s m i s s i o n o f i m p u l s e s a t t he c h e m i c a l 
s y n a p s e s is in m a n y a s p e c t s u n c l e a r e d , u p t o n o w . T h i s p r o b l e m h a s a r o u s e d a n 
in lens ive in te res t a m o n g m o r p h o l o g i s t s , b i o c h e m i s t s , a n d even phys i c i s t s , l o o . 

T h e i n t e r n e u r o n a l t r a n s m i s s i o n a s a w h o l e c a n be d i v i d e d i n t o f o u r d i s t inc t 
m o m e n t s a s f o l l o w s : i) i n v a s i o n o f t h e p r e s y n a p t i c e n d i n g b y the p r o p a g a t i n g a x o n a l 
sp ike , ii) t h e l i b e r a t i o n o f t r a n s m i t t e r s u b s t a n c e f r o m i t s p l a c e o f s t o r a g e , iii), t h e 
d i f f u s i o n o f t h e t r a n s m i t t e r t h r o u g h the s y n a p t i c g a p t o t h e p o s t s y n a p t i c m e m b r a n e , 
if c o n d u n c t a n c e c h a n g e s o f t h e p o s t s y n a p t i c m e m b r a n e . 

T h e a i m o f o u r w o r k w a s t o s t u d y t h e finer de t a i l s o f t h e s e p rocesses , e spec ia l ly 
t h o s e t a k i n g p l a c e o n t h e p r e s y n a p t i c s ide in c o r t i c a l s y n a p s e s . 

T h e e x p e r i m e n t s w e r e p e r f o r m e d o n t h e a c o u s t i c c o r t e x o f t h e c a t . P r i m a r y 
e v o k e d p o t e n t i a l s w e r e e l ic i ted b y a p p l i c a t i o n o f c l i ck - s t imu l i t o o n e e a r . T h e f r e -
q u e n c y d e p e n d e n c e o f t h e e v o k e d p o t e n t i a l s a n d t h e e f f ec t o f e lec t r ic p o l a r i z a t i o n 
w a s s t u d i e d . O n the bas i s o f t h e d a t a o b t a i n e d in th i s w a y we d r a w c o n c l u s i o n a s t o 
i he q u a n t i t a t i v e a s p e c t s o f t r a n s m i t t e r d y n a m i c s in c o r t i c a l s y n a p s e s . 

M e t h o d s 

The experiments were performed on adult cats of 2,5—3,0 kg weight, anaesthetized by 40 
mg/kg pentobarbital-Na given intraperitoneally. The femoral vein and trachea were cannulated. 
For maintaining the level of anaesthesia 5—10 mg/kg pentobarbital-Na was given additionally. 

The head of the animal was fixed in a stereotaxic instrument (type-Kovách), the skin and the 
muscles of the scalp were removed bilaterally. By use of a dental drill we opened the skull and 
exposed the gyri ectosylvius and suprasylvius on both sides. The dura was cut with fine scissors. 
Warm paraffin oil protected the brain surface from cooling and drying. Bone-bleeding was prevented 
by wax. After surgery the animal remained in rest for 1—2 hours. Body temperature was kept 
constant by an electric heater. 

R e c o r d i n g . 
Acoustically evoked potentials were led off from the primary auditory area, from a depth of 

1500—2000 micra. The recorded site was always at the punctum maximum of these potentials. As a 
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recording electrode we used a steel-needle of 0,3 mm in diameter, isolated up to the tip. The electrode, 
fixed to the holder of the stereotaxic instrument could be moved in three dimensions. Depth measure-
ments were possible with 0,05 mm accuracy. As the introduction of the electrode inevitablv com-
pressed the cortex and falsified depth measurement, the electrode was introduced somewhat deeper 
and the depth wanted was attained during withdrawal. The tip of the electrode remained at the 
depth where deep negative evoked potentials appeared to be maximal. After having inserted the 
electrode at the appropriate depth, 15—20 minutes rest was given for restitution of the cortical 
circulation. A silver wire was attached to the skin of the head as an indifferent electrode. The signals 
to be amplified were led into a DISA two-channel Eiectromyograph with a time constant of 120 
msec. For data storage we used a magnetic tape recorder. 

Stimulation. For evoking primary acoustic potentials we used click stimuli through an ear-
phone applied to the right ear. Clicks were produced by 35 V, 1 msec impulses of a square-wawe 
stimulator. Stimulation was always supramaximal. 

Polarization. We applied polarizing electrodes on the anterior ectosylvian gyri on both sides-
In this way the polarization was transcortical. The polarizing circuit included a battery, a microam-
meter, a potentiometer and a polarity-switch. As polarizing electrodes we used chlorided silver 
plates of 0,6 cm surface area. Thus the current loops traversed the cortex, the underlying white 
matter and the commissural fiber system (Fig. 6). 

The intensity of the polarizing current was adjusted to cause a voltage-gradient of 30 mV/mm 
extracellularly. This voltage-gradient could be maintained in most cases by a current of about 
400 /iA. The contact of the polarizing electrode to the cortex did not disturb the cortical circulation. 
On the polarizing electrode of the left side there were small holes for the recording electrode. When 
the positive electrode was on the recorded side, we regarded it as an anodal or hyperpolarization. 
The polarization started I minute before stimulation and acted till the end of it. After each polariza-
tion period 5 minutes rest followed for restitution from polarizational changes. 

Evaluation of data 
The storage of the signals on magnetic tape enabled us to make amplitude averaging. This 

was done by means of the 512 channel amplitude analyser (KFK1 typ. NTA 512) placed kindlv 
at our disposal by the Dept. of Physiology of the Medical School in Szeged. At every stimulation 
frequency 100 signals were averaged. Channel width was 128 msec at frequencies 1—5, analvsis time 
0.5 sec. At 7— to 10 cps channel width was 64 msec. An X—Y recorder fed from the amplitude 
averager delineated the experimental curves. 

T h e e f f ec t of D C po la r i za t i on on the evoked po ten t i a l s 

T h e p o l a r i z i n g c u r r e n t , w h o s e l o o p s e x t e n d e d b e t w e e n t h e e c t o s y l v i a n gyr i 
o f t h e t w o s ides , r e su l t ed in a v o l t a g e c h a n g e o f 3 0 m V / m m a t 4 0 0 n A c u r r e n t s t r e n g t h . 
T h e ef fec t o f p o l a r i z a t i o n o n the f r e q u e n c y d e p e n d e n c e c u r v e s c a n b e seen in F ig . I . 
T h e d i a g r a m s i n c l u d e t h e r e su l t s o f six e x p e r i m e n t s . A s it is a p p a r e n t in t h i s F i g u r e , 
h y p e r p o l a r i z a t i o n s h i f t s t h e w h o l e f r e q u e n c y d e p e n d e n c e c u r v e t o w a r d h i g h e r a m p l i -
t u d e s ; d e p o l a r i z a t i o n h a s t h e o p p o s i t e e f fec t . In t h e first t w o e x p e r i m e n t s d e p o l a r i -
z a t i o n c a u s e s t h e a p p e a r a n c e o f a n e w inf lex ion p o i n t ; th i s m a y b e t he c o n s e q u e n c e 
o f a s h i f t o f t he u p p e r in f lex ion p o i n t t o w a r d h i g h e r f r e q u e n c i e s . 

In c o u r s e o f t h e e v a l u a t i o n spec ia l a t t e n t i o n w a s p a i d t o t h e q u e s t i o n : h o w t h e 
p o l a r i z a t i o n i n d u c e d c h a n g e s o f t h e f r e q u e n c y d e p e n d e n c e c u r v e s c o u l d b e fitted 
t o t h e c u r v e s c o m p u t e d o n bas i s o f o u r t h e o r y a b o u t t r a n s m i t t e r d y n a m i c s (FEHER, 
HUNYA, 1973). A f u r t h e r q u e s t i o n w a s : wh ich p a r a m e t e r s o f t h e m o d e l c o u l d b e 
m a d e r e s p o n s i b l e f o r c h a n g e s o b s e r v e d d u r i n g p o l a r i z a t i o n . 

T h e b lock d i a g r a m c lea r ly d e m o n s t r a t e s , t h a t t h e p r o p o r t i o n o f t r a n s m i t t e r 
l i b e r a t e d b y o n e i m p u l s e w a s d e c r e a s e d b y d e p o l a r i z a t i o n a n d i n c r e a s e d by h y p e r -
p o l a r i z a t i o n . T h e ex t en t o f t h e s e c h a n g e s c o u l d b e e s t i m a t e d q u i t e a c c u r a t e l y b y 
a n a l y s i n g t h e f r e q u e n c y - d e p e n d e n c e c u r v e s . T h i s s h o w s a g o o d a g r e e m e n t w i t h 
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Fig. / . Effect of polarization on the amplitude of evoked potentials. The diagrams represent the 
results of six experiments. Ordinates: amplitudes in uV. Abscisses: stimulation frequencies 
on logarithmic scale. Broken lines: control series, continuous lines: frequency dependences 
curves taken during hyperpolarization, dashed lines: the same during depolarization. Pola-
rizing current intensity was 400 uA in each case. 

c o n c l u s i o n s d r a w n f r o m e x p e r i m e n t s o n m u s c l e s ; a c c o r d i n g t o t he se , t h e a m p l i t u d e 
o f t h e s p i k e p o t e n t i a l is t h e m a i n f a c t o r d e t e r m i n i n g t h e l i b e r a t e d t r a n s m i t t e r q u a n t i t i e s 
f r o m s y n a p t i c e n d i n g s . O n e p a r a m e t e r o f o u r m o d e l (FEHER, HUNYA, 1972) ref lec ts 
t he p r o p o r t i o n o f t r a n s m i t t e r l i be r a t ed by o n e i m p u l s e q u i t e a c c u r a t e l y a n d t h e r e f o r e 
c o n c l u s i o n s c a n b e d r a w n f r o m c h a n g e s o f f r e q u e n c y d e p e n d e n c e c u r v e s a s t o t h e 
m e c h a n i s m o f a c t i o n o f a n y f a c t o r a c t i n g u p o n t r a n s m i t t e r d y n a m i c s . U n f o r t u n a t e l y 
it is n o t e a s y t o j u d g e w h i c h o n e o f t h e f a c t o r s c a n b e m a d e r e s p o n s i b l e f o r c h a n g e s 
in t r a n s m i t t e r p r o p o r t i o n s l i b e r a t e d b y o n e i m p u l s e : t h e d u r a t i o n o f a c t i o n p o t e n t i a l s 
o r m o d i f i c a t i o n o f p e r m e a b i l i t y o f t h e p r e s y n a p t i c e n d i n g s . P r e s u m a b l y , t h e f o r m er 
m o r e c o n s t a n t a n d t h u s p e r m e a b i l i t y c h a n g e s lead m o r e l ikely t o c h a n g e s in t r a n s -
m i t t e r o u t p u t . 
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A s it w a s m e n t i o n e d a b o v e , in e x p e r i m e n t s w i t h p o l a r i z a t i o n t h e u p p e r i n f l e x i o n 
p o i n t o n t h e f r e q u e n c y d e p e n d e n c e c u r v e c o u l d n o t b e f o u n d . I t s s i t u a t i o n o n t h e 
c u r v e is i n f l u e n c e d b y t r a n s m i t t e r syn thes i s . N o d a t a a r e , h o w e v e r , a v a i l a b l e s o f a r 
a c c o r d i n g t o w h i c h p o l a r i z a t i o n w o u l d exer t a n y ef fec t u p o n t h i s p r o c e s s . T h u s , t h e 
lack o f t h e u p p e r in f lex ion p o i n t d o e s n o t c u r t a i l t h e u s e f u l n e s s o f o u r m o d e l . 
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Fig. 2. The evaluation of five experiments illustrated in Fig. 1. Ordinate: The percentual proportion 
of the transmitter store, liberated by one impulse. Designations of blocks: K : control, 
D : Depolarization. H: hyperpolarization. 

T h e e f f ec t of po la r i za t ion on s t rychn ine p o t e n t i a l s 

S t r y c h n i n e p o t e n t i a l s w e r e e v o k e d by a p p l y i n g 1 p e r c e n t s t r y c h n i n e s o l u t i o n 
o n t h e c o r t e x b y a 2 X 2 m m filter p a p e r s o a k e d in i t . A s t h e s i t e o f o r i g i n o f s t r y c h n i n e 
p o t e n t i a l s lies in t h e supe r f i c i a l l aye r s , we e x a m i n e d t h e e f f ec t s o f p o l a r i z a t i o n in 
s u r f a c e l eads . T h e s t r y c h n i n e p o t e n t i a l s f o l l o w s t i m u l a t i o n f r e q u e n c i e s o v e r 3 c p s 
r a t h e r p o o r l y . T h e r e f o r e , t h e i r f r e q u e n c y d e p e n d e n c e c o u l d n o t be e x a m i n e d . T h e 
lack o f t h e s e c u r v e s a s t o t h e s t r y c h n i n e p o t e n t i a l s d i d n o t p r o v e t o b e d i s a d v a n t a g e o u s 
b e c a u s e p o l a r i z a t i o n f a i l ed t o exe r t a n y ef fec t o n t h e m a t 1 a n d 2 c p s in s u r f a c e 
l e a d s . T h i s is i l l u s t r a t ed in F i g . 3 b y s y n c h r o n i z e d r e c o r d s in c o n t r o l s i t u a t i o n , a t 
h y p e r - a n d d e p o l a r i z a t i o n , r e spec t ive ly . 

O u r findings in d e e p l e a d s w e r e s e e m i n g l y c o n t r a r y ( F i g . 4) . T h e s t r y c h n i n e 
p o t e n t i a l s e x h i b i t i n g a n e g a t i v e - p o s i t i v e - n e g a t i v e s e q u e n c e in d e p t h r e c o r d s , u n d e r -
w e n t c h a r a c t e r i s t i c c h a n g e s d u r i n g p o l a r i z a t i o n ; d e p o l a r i z a t i o n e n h a n c e d t h e i r 
n e g a t i v e p h a s e wh i l e t h e p o s i t i v e w a v e d e c r e a s e d o r d i s a p p e a r e d c o m p l e t e l y . H y p e r -
p o l a r i z a t i o n , o n t h e c o n t r a r y , d e p r e s s e d t h e n e g a t i v e p h a s e a n d e n h a n c e d t h e d e e p 
pos i t i ve w a v e s . T h e p e a k - t o - p e a k a m p l i t u d e , r e m a i n e d , h o w e v e r , u n c h a n g e d . T h e 
e f f ec t o f p o l a r i z i n g c u r r e n t c o n s i s t e d in a s h i f t o f t h e D C - l e v e l a n d t h e s t r y c h n i n e 
p o t e n t i a l s a p p e a r i n g o n d i f f e r e n t b a c k g r o u n d p o t e n t i a l level s h o w e d v a r i a t i o n s o n l y 
in p r o p o r t i o n s o f t h e i r pos i t i ve a n d n e g a t i v e p h a s e s . D e p o l a r i z a t i o n e m p h a s i z e d 
the i r n e g a t i v e , h y p e r p o l a r i z a t i o n a u g m e n t e d t h e i r p o s i t i v e c o m p o n e n t s . 

A s i m i l a r p h e n o m e n o n c o u l d b e o b s e r v e d a l s o a t t h e e v o k e d p o t e n t i a l s , b u t it 
w a s j o i n t a l w a y s w i t h c h a n g e s o f t h e p e a k - t o - p e a k a m p l i t u d e d e s c r i b e d a b o v e . 
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Fig. .?. Effect of polarization on strychnine potentials in surface leads. Ten superimposed traces 
photographed from the screen of an oscilloscope. Negativity upwards. Calibration: I mV 
and 10 msec. K: control. H: hypcrpolarization, D: depolarization. 

A n a l y s i n g the e f f ec t s o f t h e p o l a r i z i n g c u r r e n t o n c o r t i c a l s t r u c t u r e s , t h e first 
q u e s t i o n , t h a t a r i ses c o n c e r n s the i r exp l i cab i l i t y in t e r m s o f t h e e l e c t r o t o n e o b s e r v e d 
o n p e r i p h e r a l ne rves . A s it is well k n o w n , t h e m e m b r a n e p o t e n t i a l o f p e r i p h e r a l 
nerves d e c r e a s e s in c a t e l e c t r o t o n e w i t h a c o n c o m i t a n t i n c r e a s e in exc i t ab i l i t y a n d 
c o n d u c t i v i t y . A n e l e c t r o t o n e c a u s e s c h a n g e s o f o p p o s i t e s ign. 

N o d o u b t , t h e c o r t i c a l p o l a r i z a t i o n p h e n o m e n a s h o w r e m a r k a b l e s imi l a r i t i e s 
t o t h o s e o b s e r v e d in p e r i p h e r a l e l e c t r o t o n e . T h e c o n d i t i o n s u n d e r w h i c h the p o l a r i z i n g 
c u r r e n t a c t s a r e , h o w e v e r , d i f f e r en t in m a n y r e spec t s in t he t w o s t r u c t u r e s , i) T h e 
p o l a r i z i n g c u r r e n t t r a v e r s i n g t h e c o r t i c a l t i s sue m a k e s i ts w a y t h r o u g h the i n t e r c e l l u l a r 
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Fie 4 Effect of polarization on strychnine potentials lead off f rom a depth of 1500 u. K : control, 
D: depolarization, H: hyperpolarization. Although peak-to-peak values do not vary signi-
ficantly, deep negative phase is augmented during hyperpolarization. and deep positive 
phase changes in the same direction during depolarization. 

s p a c e a n d t h u s t h e c u r r e n t i n t ens i t y e n t e r i n g t h e n e u r a l e l e m e n t s is r a t h e r low. i i) In 
t h e c e r e b r a l c o r t e x o n e m u s t r e c k o n n o t o n l y w i t h e f f ec t s o n c o n d u c t i v i t y b u t a l s o 
w i t h t h o s e d i r e c t e d t o t r a n s m i s s i o n o f i m p u l s e s , iii) In p e r i p h e r a l n e r v e s p r o p a g a t e d 
s p i k e s o f " a l l , o r n o t h i n g " t y p e se rve a s i n d i c a t o r s f o r p o l a r i z a t i o n a l e f f e c t s ; in t h e 
c e r e b r a l c o r t e x e v o k e d p o t e n t i a l s , c o m p o s e d o f P S P - s w e r e s u b j e c t e d t o e x a m i n a t i o n . 

In t h e f o l l o w i n g d i s c u s s i o n w e m a k e a n a t t e m p t t o e x p l a i n t h e m e c h a n i s m o f 
t h e p o l a r i z a t i o n a l c h a n g e s a n d t o a n s w e r t h e q u e s t i o n : t o w h a t e x t e n t t h e y c a n b e 
a t t r i b u t e d t o s h i f t s o f m e m b r a n e p o t e n t i a l a n d t o w h a t e x t e n t o n e h a s t o t a k e i n t o 
a c c o u n t a c t i o n s e x e r t e d o n i n t e r n e u r o n a l t r a n s m i s s i o n . 

O u r a n a l y s i s s t a r t s f r o m t h e e lec t r ic m e m b r a n e m o d e l c o n s t r u c t e d o n t h e b a s i s 
o f t h e c a b l e t h e o r y a n d d e s c r i b e d in de ta i l b y COLE (1968) . 
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T h e phys ica l s y s t e m m o d e l l i n g t h e ne rve m e m b r a n e is i l l u s t r a t e d in F i g u r e 5. 
In th i s R ? r e p r e s e n t s t h e r e s i s t a n c e o f t h e e x t e r n a l m e d i u m o f un i t l eng th ( 2 0 0 O h m 
c m ) ; R , is t h e r e s i s t a n c e o f t h e i n t e r n a l m e d i u m o f un i t l eng th ( 6 0 O h m c m ) ; R m 

is t h e r e s i s t a n c e o f t h e m e m b r a n e o f un i t a r e a ( 2 0 0 0 O h m c m 2 ) ; Ia r e p r e s e n t s t h e 
c u r r e n t f l o w i n g in t h e e x t e r n a l m e d i u m , I , : t h e c u r r e n t flowing w i t h i n t h e n e r v e 
fiber; I m is t h e m e m b r a n e c u r r e n t . ( T h e e l ec t r i c p a r a m e t e r s w e r e t a k e n f r o m A i d l e y : 

| U 

% I^t - > -

— t XA0), , , , 
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Jv T> 
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I 
i t 

Fig. 5. The electric model of nerve cell membrane, simplified for stationary DC relations. Explana-
tions see in the text. 

" T h e p h y s i o l o g y o f e x c i t a b l e ce l l s " . ) T h e e q u a t i o n s d e s c r i b i n g the r e spec t ive v o l t a g e s 
a p p e a r i n g o n t h e o u t e r a n d i n n e r m e m b r a n e s u r f a c e s a r e a c c o r d i n g t o B e i e r : 
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T h e d i f f e r e n c e U a — U | r e p r e s e n t s t h e m e m b r a n e p o t e n t i a l c h a n g e d u r i n g p o l a -
r i z a t i o n f r o m a b a t t e r y o f v o l t a g e U . K is a c o n s t a n t d e p e n d i n g o n t h e s h a p e ' o f t h e 

e l e c t r o d e s . /. is t h e l eng th c o n s t a n t a n d e q u a l s , k = ] / R m . x is t h e d i s t a n c e o f 
, . , . 1 «a + rtj 

t he n e r v e p o r t i o n u n d e r e x a m i n a t i o n f r o m t h e m i d d l e o f t h e i n t r a p o l a r z o n e . T h e 
va l id i ty o f t h e e q u a t i o n s is r e s t r i c t e d t o s t a t i o n a r y D C p o t e n t i a l s . 

T h e p h y s i c a l r e l a t i o n s d e s c r i b e d a b o v e a r e rea l ized a m o n g t h e spec ia l c o n d i t i o n s 
o f t h e c a t ' s c e r e b r a l c o r t e x a s f o l l o w s ( F i g . 6a ) . 
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calculations of changes in membrane pontetial. 

T h e t w o p o l a r i z i n g e l e c t r o d e s w e r e s i t u a t e d o n the e c t o s y l v i a n gyr i o f b o t h 
s ides . T h e i r s h o r t e s t d i s t a n c e w a s 6 c m , f r o m e a c h o t h e r a n d 3 c m f r o m t h e m e d i a l 
g e n i c u l a t e b o d y o f t h e s a m e s ide . T h e g e n i c u l o c o r t i c a l p a t h w a y fel l p r e s u m a b l y a t 
least in 1 c m l eng th i n t o t h e p a t h o f t h e p o l a r i z i n g c u r r e n t . 

A s t o t h e g e o m e t r i c p a r a m e t e r s o f t h e ve r t i ca l ly o r i e n t e d ce l l s ( p y r a m i d a l 
n e u r o n e s o f d i f f e r e n t l aye rs ) t h e f o l l o w i n g a s s u m p t i o n s w e r e m a d e (F ig . 6 b ) . 

T h e h y p o t h e t i c p y r a m i d a l n e u r o n e is s i t u a t e d in I m m d e p t h ; i ts a p i c a l d e n d r i t e 
r e a c h e s t h e c o r t i c a l s u r f a c e a n d m a k e s a n a r b o r i z a t i o n pa ra l l e l w i t h it. T h e r a d i u s 
o f t h e d e n d r i t e is 3 n a t i ts o r ig in w h i l e a t t h e final b r a n c h e s 0 ,1 n . T h e t h a l a m o c o r -
t ical a x o n r u n s a b o u t I c m p a r a l l e l w i t h t h e c u r r e n t l o o p s . I ts r a d i u s d i m i n u t e s 
g r a d u a l l y f r o m 5 n t o 0 ,1 |i a t t h e t e r m i n a l b r a n c h i n g . I ts t e r m i n a l a r b o r i z a t i o n w a s 
s u p p o s e d a t t h e final p o r t i o n 100 |i in l eng th . T h e s o m a w a s r e g a r d e d a s a c o n e o f 
100 n he igh t w i t h a l o w e r d i a m e t e r o f 3 0 n a n d a n u p p e r o n e o f 6 (.i. T h e l o n g i t u d i n a l 

ax i s o f t h e s o m a w a s a s s u m e d t o b e pa ra l l e l w i t h t h e d i r e c t i o n o f c u r r e n t . 
By m a k i n g u s e o f t h e e q u a t i o n s ( I ) a n d (2 ) a t d i f f e r e n t s i t es o f t h e p y r a m i d a l 

cel l a n d a t t h e t h a l a m o c o r t i c a l e n d i n g s , t he f o l l o w i n g m e m b r a n e p o t e n t i a l c h a n g e s 
w e r e c a l c u l a t e d a t a n e x t r a c e l l u l a r p o t e n t i a l g r a d i e n t o f 3 0 m V / m m . 

a t t e r m i n a l b r a n c h i n g o f a p i c a l d e n d r i t e s ± 6 , 7 m V ; 
a t t e r m i n a l b r a n c h i n g o f t h a l a m i c a f f e r e n t s ± 16,0 m V ; 
a t t h e s o m a o f p y r a m i d a l n e u r o n e s ± 2 0 , 0 m V . 
T h e b i a s o f m e m b r a n e p o t e n t i a l c h a n g e s l i s ted a b o v e is n e g a t i v e a t d e p o l a r i z i n g 

a n d pos i t i ve a t h y p e r p o l a r i z i n g c u r r e n t s . B e c a u s e o f t h e c o m p l i c a t e d g e o m e t r y o f 
t h e b a s a l d e n d r i t e s , t h e a s s u m p t i o n s m a d e f o r t h e s o m a r e g i o n c o u l d o n l y b e a p p r o x i -
m a t e . A s it t u r n e d o u t o f t h e c a l c u l a t i o n s , t h e p o l a r i z a t i o n c h a n g e s d e p e n d e d m a i n l y 
o n t h e l eng th o f t he ne rve p o r t i o n para l le l t o t h e c u r r e n t flow, b u t t h e d i a m e t e r o f 
t h e n e r v e fibres p l ays a c o n s i d e r a b l e ro le a s wel l . 
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Cons ide r ing the m a i n resul ts o f o u r e x p e r i m e n t s several o b s e r v a t i o n s deserve 
special a t t en t i on a n d d i scuss ion . 

It was n o t e w o r t h y tha t s t r y c h n i n e po t en t i a l s d id no t u n d e r g o in s u r f a c e leads 
a n y c h a n g e d u r i n g po l a r i za t i on a s r ega rds the i r a m p l i t u d e , o r in p r o p o r t i o n s o f the i r 
c o m p o n e n t waves, e i ther . In d e e p leads, howeve r , h y p e r p o l a r i z a t i o n e n h a n c e d the 
deep posi t ive a n d d e p o l a r i z a t i o n t he d e e p nega t ive waves , w i t h o u t a l te r ing t he 
peak - to -peak a m p l i t u d e . T h e s e seemingly c o n t r a r y findings migh t h a v e been resul ted 
by d i f fe ren t c o n d i t i o n s f o r e lectr ic c o n d u c t i o n . 

In t he neurop i l e o f the superf ic ia l layers cons i s t ing o f very fine dendr i t i c b r a n c h -
ing o n e has to r e c k o n wi th t he h igh in te rna l res is tance of t he a x o p l a s m . T h e r e f o r e 
the po la r iz ing c u r r e n t in tens i ty a n d the vo l tage g rad ien t ac ross t he m e m b r a n e r ema ined 
relatively low. In an ap ica l d e n d r i t e 1 m m length of which fa l l s in t he d i rec t ion 
of t he po la r iz ing c u r r e n t , t he po l a r i za t i on vo l tage g rad i en t w a s ca lcu la ted t o be 
a b o u t 6,7 mV. Its effect o n t he a m p l i t u d e a n d p h a s e re la t ions o f the s u r f a c e p h e n o -
m e n a cou ld on ly be m o d e r a t e . 

T h e o b v i o u s c h a n g e s of p h a s e re la t ions in deep leads resul t ing f r o m po la r i za t i ona l 
effects m a y be exp la ined by the mod i f i ca t ions o f the m e m b r a n e po ten t i a l in t he 
s o m a a n d basal dendr i t e s . T h e h y p e r p o l a r i z a t i o n of the s o m a a n d the basa l d e n d r i t e s 
will a u g m e n t t he E P S P - s , whi le d e p o l a r i z a t i o n shou ld ac t in t h e o p p o s i t e d i r ec t ion . 
T h i s seems t o be valid a l so f o r h y p e r p o l a r i z a t i o n s ar is ing f r o m real su r f ace d e p o l a r -
iza t ions by m e a n s o f c u r r e n t s ca r r i ed by the v o l u m e c o n d u c t o r o f t he co r t ex . T h e 
su r f ace negat ive sp ike of t he s t r y c h n i n e po ten t ia l is c o r r e s p o n d e d by a deep posi t ive 
wave ; this l a t t e r is s u p p r e s s e d by h y p e r p o l a r i z a t i o n , because o f t he e leva t ion o f t he 
m e m b r a n e po ten t ia l . 

T h e ques t ion m a y n o w be ra i sed , w h e t h e r po la r i za t iona l ef fec ts o n t h a l a m o c o r t i -
cal fibers ac ted u p o n l ibera t ion of t r an smi t t e r s as it was s h o w n by ECCLES a n d coll . 
(1962) in spinal c o r d , by HUBBARD (1962a, b) a t t he n e u r o m u s c u l a r j u n c t i o n . A n y 
s ignif icant c h a n g e in a m p l i t u d e o f s t r y c h n i n e po ten t i a l s cou ld no t be seen d u r i n g 
po la r i za t ion . In exp la in ing th is , we a s s u m e , that t he e n o r m o u s i r r ad ia t ion o f exci-
ta t ion represen ted by the s t r y c h n i n e po ten t i a l s t akes its origin f r o m a widesp read 
exc i ta t ion of the superf ic ial d e n d r i t i c m a s s a n d a great n u m b e r o f s h o r t - a x o n in ter -
n e u r o n e s which a r e in f luenced relatively weak ly by the po la r i z ing c u r r e n t . Based 
o n e q u a t i o n s (1) a n d (2) o n e c a n ca lcu la te , t ha t a po la r iz ing c u r r e n t o f 400 | iA causes 
a m e m b r a n e po ten t ia l c h a n g e o f o n l y 0 ,5 m V in an a x o n , hav ing a d i a m e t e r of 5 n 

T h e po la r i za t iona l c h a n g e s o f t he e v o k e d po ten t i a l s a r e of qu i t e d i f fe ren t or ig in . 
The i r mos t s ignif icant f ea tu re is a c h a n g e in peak- to -peak a m p l i t u d e . H y p e r p o l a r -
izat ion causes a n increase in a m p l i t u d e wi thou t a l te r ing t he p r o p o r t i o n s o f t he 
nega t ive a n d posi t ive phases . D e p o l a r i z a t i o n ac t s in the o p p o s i t e sense. T h e s e m o d i -
fications m a y find their e x p l a n a t i o n in var ia t ions of t r a n s m i t t e r release f r o m the 
t h a l a m o c o r t i c a l endings . Th i s la t te r a s s u m p t i o n was based on the ana lys i s o f the 
f r e q u e n c y d e p e n d e n c e cu rves o b t a i n e d expe r imen ta l ly a n d by m e a n s o f c o m p u t e r 
ca lcu la t ions . A c c o r d i n g t o e q u a t i o n s ( I ) a n d (2) a g e m u c u l o c o r t i c a l a f fe ren t fiber 
suffers a m e m b r a n e po ten t ia l c h a n g e of 16,0 mV, if it h a s a p o r t i o n o f a t least I c m 
in length prallel wi th t he po l a r i z ing c u r r e n t . A s s u m i n g that m e m b r a n e po ten t i a l 
changes inf luence t he t r a n s m i t t e r o u t p u t a t a b o u t t he s a m e ex t en t a s they d o a t 
per iphera l t e rmina l s , a h y p e r p o l a r i z a t i o n of 16,0 m V m a y be ab le t o t reble t r a n s m i t t e r 
release. P r e s u m a b l y , depo la r i za t i on is as effective in t he o p p o s i t e d i rec t ion . A s 
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m e a s u r e m e n t s c o n c e r n i n g the effect of po la r iz ing c u r r e n t u p o n t r a n s m i t t e r release 
in t he c o r t e x a r e lacking , we q u o t e d a t a of HUBBARD (1962a) , a b o u t t he c o r r e l a t i o n 
be tween the a m p l i t u d e o f p o t s y n a p t i c E P S P - s a n d the m e m b r a n e p o t e n t i a l of her 
p r e s y n a p t i c f ibres caus ing t h e m t o a p p e a r . T h e c h a n g e in t r a n s m i t t e r o u t p u t c ta l 
c u l a t e d by use of t he mode l f inds its e x p l a n a t i o n , a t least qua l i t a ty t ive ly , in t he p r e s u -
med m o d i f i c a t i o n s of t he p r e synap t i c m e m b r a n e po ten t i a l . 

T h e next ques t ion , t ha t m a y be ra i sed , c o n c e r n s t he lack o f c h a n g e s in t h e 
p r o p o r t i o n of t he nega t ive a n d posi t ive p h a s e o f t he e v o k e d po ten t i a l s de sp i t e t h e 
c o n s i d e r a b l e in f luence of t he po la r i z ing c u r r e n t o n t he s o m a a n d basa l d e n d r i t e s . 
A s it was m e n t i o n e d ear l ier , an effect of th i s t y p e w a s o b s e r v e d at 1 c p s f r e q u e n c y 
b u t n o t at h ighe r ones , p r o d u c i n g e v o k e d po t en t i a l s o f sma l l e r a m p l i t u d e . T h e r e a s o n 
f o r this seems t o be , t ha t m e m b r a n e po ten t ia l c h a n g e s affect l a rge e v o k e d p o t e n t i a l s 
at a g r e a t e r ex t en t t h a n the sma l l e r ones . As a n e x a m p l e f o r th is , s t r y c h n i n e p o t e n t i a l s 
can be q u o t e d , which represent near ly m a x i m a l d e p o l a r i z a t i o n o f t he n e u r o n a l 
m e m b r a n e . 

T h e f u n d a m e n t a l d a t a r egard ing the effect o f D C po la r i za t i on u p o n n e r v e 
e n d i n g s have c o m e f r o m expe r imen t s o n t he n e u r o m u s c u l a r j u n c t i o n . O n a relat ively 
s imple f r o g nerve-musc le p r e p a r a t e del CASTILLO a n d KATZ (1954) f o u n d , t ha t by 
a p p l y i n g c u r r e n t o n the m o t o r a x o n , c o n s i d e r a b l e c h a n g e s occu r r ed on the m i n i a t u r e 
e n d p l a t e po t en t i a l s a n d on t hose elicited by m o t o r a x o n s t i m u l a t i o n . C a t h o d a l 
po l a r i za t i on c a u s e d a n increase in t he a m p l i t u d e o f t he m i n i a t u r e E P P ' s , whi le 
a n o d a l p o l a r i z a t i o n r ema ined ineffect ive. In these cases e l ec t ro ton ic c h a n g e s d id 
no t e x t e n d t o t he p o s t s y n a p t i c side. E P P ' s elicited by m o t o r a x o n s t i m u l a t i o n were 
a u g m e n t e d d u r i n g a n o d a l po l a r i za t i on . 

T h e effect of repet i t ive s y n a p t i c s t i m u l a t i o n o n t h e E P S P - s of sp ina l m o t o r 
n e u r o n s was s tud ied by CURTIS a n d ECCLES (1960). T h e y p r e s u m e d , tha t t he E P S P 
a m p l i t u d e s a r e p r o p o r t i o n a l to t he t r a n s m i t t e r a c t i on e v o k i n g t h e m . In t he i r o p i n i o n , 
a m o t o r volley in i t ia tes t w o processes in the j u n c t i o n a l a p p a r a t u s : i) a n e n h a n c e m e n t 
of 200 msec in d u r a t i o n a n d ii) a s u b s e q u e n t dep re s s ion wh ich m a y last f o r s e c o n d s . 
By a p p l y i n g repe t i t ive s t imul i a c o n s t a n t level o f E P S P a m p l i t u d e cou ld be a t t a ine l 
which , u sua ly , is be low the n o r m a l one . If t he s t i m u l u s f r e q u e n c y w a s be tween 4 
a n d 20 cps , t he depress ion b e c a m e m o r e intensive by 0 ,3 sec a f t e r t he b e g i n n i n g o f 
s t i m u l a t i o n a n d the E P S P a m p l i t u d e s decreased t o 7 0 — 8 0 pe rcen t o f t he ini t ia l 
value. A t h igher f r equenc ie s a p o t e n t i a t i o n a p p e a r e d tha t r eached its m a x i m u m 
be tween 30 a n d 100 cps . Th i s p o i n t s to t he f a c t , t ha t t he c h a r g e o f t he t r a n s m i t t e r 
s to re is no t o f c o n s t a n t intensi ty a n d d e p e n d s o n the s t i m u l a t i o n f r e q u e n c y . T h i s 
is c o n t r a r y to t he findings o f ZABLOCKA—ESPLIN (1972). A g o o d c o r r e l a t i o n w a s 
f o u n d be tween the a m p l i t u d e of the second E P S P in a series a n d the a v e r a g e a m p l i t u d e 
o f t he s a m e series. T h i s fits well with o u r exper iences . A t very h igh f r e q u e n c i e s , t he 
E P S P a m p l i t u d e decreases progressively a n d ove r 2 5 0 cps , b e c o m e s inversely p r o -
p o r t i o n a l to t he t ime s epa ra t i ng t he impulses . T h i s m e a n s t h a t t he t r a n s m i t t e r o u t -
pu t had a t t a i n e d its m a x i m a l ra te . F o r this a n d o t h e r p h e n o m e n a , no t r e p o r t e d 
here , f o u r bas ic m e c h a n i s m s can be held r e spons ib l e : i) a pa r t i a l b l o c k a g e o f t he 
p r e synap t i c volley n e a r to the final a x o n b r a n c h i n g s , ii) h y p e r p o l a r i z a t i o n w i t h 
consecu t ive a u g m e n t a t i o n of t he sp ike po ten t i a l , iii) m o d i f i c a t i o n s o f t he t r a n s m i t t e r 
o u t p u t f r o m p re synap t i c end ings a n d iv) c h a n g e s in sensi t ivi ty of t he p o s t s y n a p t i c 
m e m b r a n e aga ins t t he t r ansmi t t e r subs tances . Possibi l i t ies listed u n d e r i) a n d iv), 
cou ld be exc luded by a p p r o p r i a t e con t ro l expe r imen t s . T h u s al l p h e n o m e n a o f faci l i-
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l a t i on a n d d e p r e s s i o n c o u l d b e a s c r i b e d t o respec t ive c h a n g e s o f t h e p r e s y n a p t i c 
sp ike a n d t r a n s m i t t e r o u t p u t . T h e e f fec t s o f p o l a r i z a t i o n o n t h e E P S P ' s o f r a t s 
p h r e n i c d i a p h r a g m p r e p a r a t i o n w e r e s t u d i e d by HUBBARD a n d WILLIS (1962). 
D u r i n g h y p e r p o l a r i z a t i o n t h e E P S P - a m p l i t u d e s r o s e to n i n e f o l d , whi le d e p o l a r i z a t i o n 
resu l ted in a c o n s i d e r a b l e dec rease . In e x p l a i n i n g t he se p h e n o m e n a t hey t ook i n t o 
a c c o u n t m a i n l y t h e v a r i a t i o n s o f t h e t r a n s m i t t e r o u t p u t . In a n o t h e r ser ies o f ex-
p e r i m e n t s HUBBARD a n d SCHMIDT (1963) c o n f i r m i n g t he i r ea r l i e r resu l t s , o b s e r v e d 
tha t r h y t h m i c s t i m u l a t i o n e n h a n c e d p r e s y n a p t i c s p i k e a m p l i t u d e c o n s i d e r a b l y a n d 
the he igh t s o f t h e p o s t s y n a p t i c p o t e n t i a l s s e e m e d t o d e p e n d o n t h e m in a l o g a r i t h -
mic m a n n e r . In c a s e o f p a i r e d s t i m u l i , t h e s e c o n d E P P p r o v e d t o b e h ighe r . T h e 
m e c h a n i s m of t h e p o t e n t i a t i n g a c t i o n h a d to b e s o u g h t in a d i f f e ren t w a y , b e c a u s e 
the s e c o n d p r e s y n a p t i c sp ike w a s u sua l l y sma l l e r in t he se cases . 

O u r spec i f ic field o f in te res t is m o r e d i r ec t ly c o n c e r n e d by t h e ex tens ive l i t e r a tu re 
d e a l i n g w i t h m o d i f i c a t i o n s o f t h e e v o k e d p o t e n t i a l s d u r i n g the p a s s a g e o f p o l a r i z i n g 
c u r r e n t s . In th is p l a c e o n l y d a t a o f i m m e d i a t e i m p o r t a n c e will b e c i t ed . BISHOP a n d 
O'LEARY (1950) h a s desc r ibed essent ia l ly the s a m e e f fec t s o f p o l a r i z a t i o n o n the 
ce r eb ra l c o r t e x a s w e d i d . In e x p l a i n i n g the i r e x p e r i m e n t a l findings t hey t a k e i n t o 
a c c o u n t o n l y p o s t s y n a p t i c p rocesses a n d neglect p r e s y n a p t i c o n e s at a l l . A c c o r d i n g 
to t h e m , d i f f e r en t p h a s e s of t h e e v o k e d p o t e n t i a l s c a n b e d e d u c e d f r o m ac t iv i ty 
o f d i f f e r en t cell g r o u p s . T h e i r i n t e r p r e t a t i o n h o w e v e r d o e s n o t r e c k o n w i t h t h e 
effect o f t h e v o l u m e c o n d u c t o r o f t h e ce r eb ra l t issue. T h e e f fec t s o f p o l a r i z a t i o n o n 
co r t i ca l r e s p o n s e s p r o d u c e d by ep i co r t i ca l s t i m u l a t i o n w e r e s u b j e c t e d t o inves t iga t ion 
by CASPERS ( I960) . In his e x p e r i m e n t s a n o d a l p o l a r i z a t i o n e n h a n c e d d e n d r i t i c 
p o t e n t i a l s n e g a t i v e in s i g n ; c a t h o d a l c u r r e n t d e p r e s s e d a n d , l a te r , i nve r t ed t h e m . 
In te res t ing ly , t h e a c t i o n s o f G A B A were c o u n t e r a c t e d by h y p e r p o l a r i z a t i o n , w h i l e 
d e p o l a r i z i n g c u r r e n t s p r o v e d to b e synerg is t ic . C o n s i d e r i n g t h a t t h e m o d e o f p r o -
v o k i n g s u r f a c e d e n d r i t i c p o t e n t i a l s w a s qu i t e d i f f e ren t f r o m t h a t a p p l i e d by us , 
ana log i e s c a n be d r a w n only w i t h c a u t i o n . It s eems t o b e s u r e , t h a t t h e c u r r e n t 
in tens i t ies used by CASPERS ( I 9 6 0 ) were h igh e n o u g h t o c a u s e m e m b r a n e p o t e n t i a l 
c h a n g e s in t h e super f i c i a l d e n d r i t i c m a s s , t o o . 

Bas ing on ea r l i e r w o r k s o f RUSINOW MORREL ( 1 9 6 1 ) h a s s h o w n t h a t s u r f a c e 
a n o d a l p o l a r i z a t i o n fac i l i t a ted t h e d i s c h a r g e s o f c o r t i c a l n e u r o n e s r e c o r d e d i n t r a -
ce l lu la r ly by mic roe l ec t rodes . A n o t h e r h igh ly i m p o r t a n t o b s e r v a t i o n w a s in his 
e x p e r i m e n t s , t h a t co r t i ca l n e u r o n e s r e t a ined the i r n e w l y acqu i s i t ed c o n d i t i o n a l -
c o n n e c t i o n s b e t t e r , if t hey s t o o d u n d e r t h e effect o f h y p e r p o l a r i z i n g c u r r e n t a t t h e 
t ime o f t h e c o n d i t i o n i n g p r o c e d u r e . O n c o n d i t i o n a l s t imul i t h e y e x h i b i t e d pos i t ive 
r e s p o n s e s a t t imes , w h e n o t h e r ce l l s fa i l ed to r e s p o n d a t a l l . 

HERN a n d col l . (1962) o b s e r v e d , t h a t the e lec t r ic t h r e s h o l d o f t h e m o t o r c o r t e x 
w a s m u c h lower t o a n o d a l s t imu l i , t h a n t o c a t h o d a l o n e s . T h e y a s s u m e , t h a t a n o d a l 
s t imul i exci te p y r a m i d a l cel ls d i r ec t l y , t h e c a t h o d a l i m p u l s e s d o it o n l y in in t n r a s -
p r e s y n a p t i c way . A c c o r d i n g to LIPPOLD a n d col l . (1962) a h y p e r p o l a r i z a t i o n app l i ed 
to t h e s o m a t o - s e n s o r y co r t ex a u g m e n t e d t h e pos i t ive p h a s e o f t h e e v o k e d p o t e n t i a l 
a n d e n h a n c e d t h e un i t d i s cha rges c o i n c i d i n g w i t h it. D e p o l a r i z a t i o n ac ted in t h e 
o p p o s i t e sense . T h e p o l a r i z a t i o n a l a f t e r - e f f e c t s las ted a b o u t 2 0 m i n u t e s . DENNEY a n d 
BROOKHART (1962) sub jec ted r ec ru i t i ng a n d a u g m e n t i n g r e s p o n s e s t o p o l a r i z i o n 
c u r r e n t s o f 2 5 0 — 1 0 0 0 n A a n d 2 0 0 — 3 0 0 n A in tens i ty . T h e i r l eads w e r e m a d e f r o m 
the s u r f a c e . H y p e r p o l a r i z a t i o n e n h a n c e d m a i n l y t h e s u r f a c e n e g a t i v e waves , d e p o l a r -
iza t ion d e p r e s s e d t h e m . A c c o r d i n g t o the i r i n t e r p r e t a t i o n , t h e p o l a r i z a t i o n a l c h a n g e s 
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ment ioned a b o v e a r e d u e to m e m b r a n e po ten t ia l c h a n g e s o f neura l e l e m e n t s p r o -
d u c i n g g r a d e d electr ic responses . T h i s view h a s been c o n f i r m e d by BINDMAN et 
ol . (1964) in c o m m e n t i n g their s t ud i e s car r ied o u t by m e a n s o f p o l a r i z a t i o n t h r o u g h 
microe lec t rodes . 

PURPURA a n d SHOFER (1964) were ab le t o i nduce m e m b r a n e po ten t i a l c h a n g e s 
in cor t ica l un i t s t h r o u g h mic roe lec t rodes . T h e y b r o u g h t c lea r evidences a c c o r d i n g 
t o which the height o f E P S P ' s o r I P S P ' s was mod i f i ed d e p e n d i n g o n the d i r ec t ion 
o f t he m e m b r a n e po ten t i a l shif t as c o m p a r e d t o t he respect ive e q u i l i b r i u m p o t e n t i a l s 
o f the t w o p o s t s y n a p t i c po ten t ia l s . T h e i r ev idences f a v o u r t he view tha t e v o k e d 
po ten t ia l s represen t t he s u m s of local po ten t i a l s in cor t i ca l n e u r o n e s . 

LANDAU a n d col). (1964) a p p l i e d po la r i z ing c u r r e n t s a t t he cor t ica l s u r f a c e a n d 
at d i f ferent dep th s . T h e mod i f i ca t ions o f the e v o k e d a n d s t r y c h n i n e po t en t i a l s o b s e r v -
e d by t h e m a re essential ly t he s a m e as those seen in o u r expe r imen t s . H o w e v e r , 
a t va r i ance wi th o u r findings they d id ob t a in c h a n g e s in t he p h a s e r e l a t i ons o f t he 
s u r f a c e s t r y c h n i n e po ten t i a l s . T h e c u r r e n t intensi t ies , app l i ed by t h e m exceeded t h o s e 
used by us 2 — 3 fo ld . A s to t he effect o f po l a r i za t i on u p o n the p r e s y n a p t i c e n d i n g s 
mos t direct evidences can be de r ived f r o m the e x p e r i m e n t s o f 'PURPURA a n d 
MCMURTRY (1965). T h e y recorded t h e m e m b r a n e po ten t i a l c h a n g e s o f P T a n d 
non-PT-ce l l s o f t he c a t ' s m o t o r c o r t c x in t racc l lu lar ly ensu ing o n o r t h o d r o m i c a n 
a n t i d r o m i c s t imul i d u r i n g po la r i za t ion o f bo th s igns. A n o d a l p o l a r i z a t i o n e n h a n c e d 
the ac t iv i ty of PT-cel ls , c a t h o d a l c u r r e n t s dep re s sed it. T h e m e m b r a n e p o t e n t i a l 
c h a n g e s p r o v o k e d in this way were no t very s ignif icant . O n non-PT-ce l l s , a t v a r i a n c e , 
su r f ace a n o d a l p o l a r i z a t i o n caused h y p e r p o l a r i z a t i o n wi th c o r r e s p o n d i n g m o d i -
fication o f ac t iv i ty . T h e s t r o n g po la r i za t iona l ef fec ts o b t a i n e d o n s u r f a c e a u g m e n t i n g 
responses mig th be d u e t o t he c i r c u m s t a n c e tha t their c u r r e n t intensi t ies were several 
t imes h igher t h a n o u r ones . A c c o r d i n g to t he exper iences o f RABINOVICH a n d 
KOPYTOWA (1969) n e u r o n e s o f the r a b b i t ' s m o t o r cor tex re ta ined a long las t ing 
higher react ivi ty a f t e r a pe r iod o f h y p e r p o l a r i z a t i o n whi le t he r e spons iveness o f 
t hose which had no t been h y p e r p o l a r i z e d prev ious ly w a s lost rapidly . T h u s , t he re 
a p p e a r s , t ha t h y p e r p o l a r i z a t i o n exe r t s an over t f ac i l i t a to ry effect o b n the q u a s i -
c o n d i t i o n e d responses o f cells s t i m u l a t e d f r o m d i f fe ren t sou rces . S imi la r pos i t ive 
a f te r -e f fec ts were o b s e r v e d by VORONIN and SOLNTZEWA (1969) on the r a b b i t ' s 
s e n s o r y - m o t o r c o r t e x a f t e r s u r f a c e pos i t ive p o l a r i z a t i o n . T h i s las ted u p t o 10 s e c o n d s 
w i t h o u t s ignif icant a l t e r a t ions in the m e m b r a n e po t en t i a l . T h e main c o n c l u s i o n 
tha t can be d r a w n f r o m their o b s e r v a t i o n s is, t h a t the effect o f s u r f a c e pos i t ive 
po l a r i za t i on is d i rec ted ma in ly to t he t r a n s m i t t e r o u t p u t of t he p r e synap t i c e n d i n e s . 

In c o m p a r i n g o u r e x p e r i m e n t a l resul ts wi th t he d a t a o f the extensive l i t e r a tu re 
refer r ing to o u r p r o b l e m , the c o n c l u s i o n seems to be jus t i f i ed , t ha t D C p o l a r i z a t i o n 
of the cerebra l co r tex m a y not o n l y be effect ive by a l te r ing t he m e m b r a n e p o t e n t i a l 
of p o s t s y n a p t i c e lements bu t a lso t h r o u g h m o d i f i c a t i o n of t h e t r a n s m i t t e r re lease 
f r o m p re synap t i c end ings . Its s eems very likely, t ha t th i s la t te r type o f a c t i o n m a y 
play an i m p o r t a n t role b o t h in t he e s t ab l i shmen t of new c o n d i t i o n a l c o n n e c t i o n s a n d 
in p rese rva t ion o f m e m o r y t races . T h e po la r i za t ion a n d especia l ly t he a n o d a l p o l a r -
izat ion o f the cerebra l co r tex c rea tes t he re fo re a n excellent mode l s i t ua t i on f o r t he 
s t u d y o f fixation of m e m o r y traces a t the ce l lu la r level. 
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