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experiment was capable of producing an increase in the 
weight of both the kidney and heart. In addition, the 
exposure of the animals to chronic, medium intensity (83 
db) audiogenic stress produced a significant increase in 
the weight of the heart. A number of studies have clearly 
shown tha t  noise is a potent  stressor agent~°,*h Ethanol  
has also been suggested as another type of stressor *,*. 
Certainly in the present investigation, as far as the heart  
and kidneys are concerned, this appeared to hold true. 
Yet, as the data clearly indicate, the ingestion of ethanol 
was an effective means of blocking or inhibiting the in- 
crease in hear t  weight due to audiogenic stress alone. In 
addition, ethanol 's own weight increasing influence on 
the hear t  was nullified. The combination of ethanol and 
audiogenic stress also resulted in elimination of the in- 
dividual effects of the 2 factors on the weight of the 
kidney, Thus, ethanol in the concentration employed in 
the present study was apparently functioning as an anti- 
stressor agent in the presence of another stressor with 
different characteristics*~. 

Zusammen]assung. Gruppen weiblicher jungfrRulicher 
Albinoratten wurden 2 Wochen lang periodischem L~rm- 
und Ger~.uschhintergrund ausgesetzt, w~hrend weleher 

Zeit sie entweder Leitungswasser oder h thanol  trinken 
durften, Kontrotlgruppen wurden bei Abwesenheit des 
L~rmhintergrunds geprtift, Herzhypertrophie konnte in 
den Kontrollgruppen mit  )kthanol und bei den Rat ten  
(mit Lgrmhintergrund) beobachtet  werden. Nach Be- 
handlung mit  ~ thanol  war die Herzhypertrophie nicht 
mehr vorhanden. 
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Conduction Block in Capsula Interna Fibres 
Caused by Striatal Spreading Depression in Rats 

Depolarization of neural elementsl,  2 with the conse- 
quent  release of potassium is a necessary prerequisite of 
the self-maintained spreading of LEAO'S ~ spreading de- 
pression (SD). On the contrary, SD does not penetrate 
across layers of white matter*, probably because the my- 
elinated axons do not release enough potassium ions to 
maintain the spreading of the process. I t  remained an 
open question whether myelinated fibres in the depressed 
region are passively depolarized or whether they continue 
conducting. The present paper shows tha t  even gross 
bundles of myelinated fibres may be blocked by SD 
invading the adjacent  grey matter. 

Method. Experiments were performed on 12 albino rats 
aged 3 months. Tracheotomy and trephine openings were 
made under light ether anaesthesia. The animals were 
then immobilized with D-tubocurarine (2 mg/kg) and 
placed into a stereotaxic apparatus. They were maintained 
under artificial respiration (open system 60/rain). Striatal 
spreading depression (StSD) was elicited by microinjec- 
tion of 0.2-0.3 #1 25% KC1 into the head of the caudate 
nucleus through the injector part  of an electrode-eannuta 
assembly. The glass capillary (300 # outside diameter) 
connected to a calomel cell electrode, was used to lead off 
the slow potential  changes from a point 1.5 mm remote 
from the cannula orifice. The stereotaxic coordinates of 
the injection and recording points were AP - 2.0, L 2.0, 
V 5.0 and AP 0.0, L 2.5, V 4.5 respectively (according to 
the atlas by FIFKOVA and ~VIAR~ALAS). Cortical EEG and 
steady potentials were picked up with wick calomel cell 
electrodes applied onto the brain surface exposed by 
trephine openings (5 mm in diameter) above the somato- 
sensory or visual cortex. Somatosensory evoked responses 
were elicited by sciatic nerve stimulation (1 msec, 0.5/sec), 
visual evoked responses by light flashes (0.5/sec). A 
conventional 8-channel E E G  apparatus was used to 
record bot;h the EEG and *he chopped DC potentials. 

Resulta. Examples of typical experiments are shown in 
Figure 1. StSD did not significantly influence the spon- 
taneous EEG, unless it invaded the overlying cortex 6. 
As this occurs in only 50% cases and always after a 
considerable delay (usually 3-5 min, Figure iA), at least 
2-3 rain were available for observing the pure striato- 
cortical effects. Visual evoked responses were unaffected 
by ipsilateral StSD (Figure 1C) during this interval, 
while somatosensory evoked responses were severely de- 
pressed (Figure 1A, B). The decrease of the evoked 
responses started when the slow potential  change in 
caudate at tained maximum. The depression culminated 
after 10-30 sec, the maximum effect lasted for 20-30 sec 
and full recovery was reached 30-40 sec later. Both 
positive and negative components of the evoked response 
were influenced in the same way. Results of 29 experi- 
ments are summarized in Figure 2 showing the average 
changes of the surface positive components of the somato- 
sensory or visual evoked responses during StSD. The 
predepression amplitude corresponds to the 100% level 
and the average curves are synchronized either to the 
maximum of the slow potential  (full line) or to the onset 
of the maximal  depression of the evoked response (dashed 
line). Synchronization of individual recordings in the latter 
way made the depression more pronounced. The displace- 
merit of the average curve along the t ime axis corre- 
sponded then to the mean delay between the maximum 
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Fig. I. The effect of striatal spreading depression on somatosensory (A, B) and visual (C) evoked responses in the cerebral cortex. 
Electrode position shown in the inset brain diagram. O, indifferent electrode; S, V, electrodes in the somatosensory and visual areas; 
KC1, injecting cannula; Cd, capillary electrode in caudate nucleus. O-Co, O-Cd: slow potential recording from the cortex or caudate 
respectively; O-S, O-V; EEG activity in the somatosensory or visual cortical areas. Dots indicate application of stimuli. Calibration: 

10 nlV for the slow potential recording, 500/~V for the EEG. 

mll 

80 ~, z W 6D , , 

48 

20 L. .  
% 

got 

-90 -60 -30 0 30 60 90 120 150 ~$05~C 

Fig. 2. Average amplitude (in % of the control value) of the positive 
component of the somatosensory (So) and visual (Vi) evoked 
responses during StSD (shown by the slow potential wave SP). 
Vertical bars denote standard errors of the mean values. For details 

see text. 

s low n e g a t i v i t y  a n d  m a x i m u m  depress ion  c o m p u t e d  f rom 
i n d i v i d u a l  record ings .  

Discussion. As S t S D  does n o t  s ign i f i can t ly  in f luence  
t he  s p o n t a n e o u s  a c t i v i t y  of cor t ica l  neu rons  ?, t he  a b o v e  
re su l t s  c an  n o t  b e  due  to  r e m o t e  effects  a t  t he  cor t ica l  
level.  I n h i b i t i o n  o5 non-spec i f ic  t h a l a m i c  nuclei,  obse rved  
d u r i n g  S t S D  b y  BuR:g~ e t  al. s, would  p r o b a b l y  af fec t  t h e  
s o m a t o s e n s o r y  a n d  v i sua l  evoked  responses  in  t he  s a m e  
way  a n d  would  h a r d l y  a c c o u n t  for  such  a deep  impa i r -  
m e n t  of impu l se  t r a n s m i s s i o n  in a p r i m a r y  sensory  p a t h -  
way.  I t  seems  m o s t  p robab le ,  therefore ,  t h a t  S t S D  
induces  a c o n d u c t i o n  b l o c k  in  t h e  t h a l a m o - c o r t i c a l  f ibres  
f o r m i n g  a p a r t  of  capsu la  i n t e rna ,  t h e  s c a t t e r e d  b u n d l e s  

of w h i c h  p e n e t r a t e  t h r o u g h  t h e  c a u d a l  p o r t i o n  of s t r i a t u m .  
D u r i n g  S t S D  in  t h e  s u r r o u n d i n g  grey  m a t t e r ,  t h e  K +  
c o n c e n t r a t i o n  a r o u n d  these  a x o n s  is ra ised  to  t h e  b lock ing  
level.  A s s u m i n g  t h e  p o t a s s i u m  effect  on  c e n t r a l  a x o n s  to  
be  t h e  s ame  as in  p e r i p h e r a l  nerves ,  t h e  p e a k  ex t r a -  
ce l lu lar  K + c o n c e n t r a t i o n  c a n  b e  e s t i m a t e d  as  30-50  
mEq/1.  KI~IVANEK a n d  BUREg g a n d  BRINLEY e t  al. x° 
a r r i v ed  a t  a s imi la r  v a l u e  b y  m e a s u r i n g  t h e  K + o u t f i u x  
i n t o  t h e  f luid w a s h i n g  t h e  sur face  of ce reb ra l  co r t ex  
d u r i n g  SD. 

T h e  c o n d u c t i o n  b l o c k  i n d u c e d  in  c a p s u t a  i n t e r n a  f ibres  
b y  S t S D  re sembles  in  m a n y  respec t s  the  m e c h a n i s m  of 
p r e s y n a p t i c  i nh ib i t i on .  I t  seems  t h a t  some  forms  of 
' r e m o t e  i n h i b i t i o n '  11 can  b e  e x p l a i n e d  w i t h o u t  a s s u m i n g  
specific a x o - a x o n a l  con tac t s ,  b y  s imple  d e p o l a r i z a t i o n  of 
a f f e r en t  f ibres  b y  excess a c c u m u l a t i o n  of p o t a s s i u m  or  
o t h e r  depo la r i z ing  s u b s t a n c e s  in  t h e  ex t r ace l lu l a r  space.  

Zusammen/assung. ( ,Spreading  depression,> im Corpus  
S t r i a t u m  k u r a r i s i e r t e r  R a t t e n  bee in f lus s t  weder  s p o n t a n e  
E E G  n o c h  die visuel le  R e i z a n t w o r t  in  der  H i r n r i n d e ;  
j e d o c h  k o m m t  es zu e iner  ungefAhr  1 ra in  a n d a u e r n d e n ,  
e rh eh l i ch en  E r n i e d r i g u n g  der  k o r t i k a l e n  P r i m A r a n t w o r t  
au f  s o m a t o s e n s o r i s c h e  Reize.  Die  R e s u l t a t e  d e u t e n  d a r a u f  
h in ,  dass  die Fa s e rb f i n d e l  in  t ier  Capsu la  I n t e r n a ,  die in  
d e r  S t r i a t u m m a s s e  z e r s t r e u t  l iegen, d u t c h  e ine  e r h 6 h t e  
K a l i u m - K o n z e n t r a t i o n  b lock i e r t  s ind.  
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