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behav ioura l  ev idence  ind ica t ing  t h a t  i n fo rma t ion  f rom 
the  feet  a n d  t h e  eyes  is i m p o r t a n t  in re leas ing and  co- 
o rd ina t i ng  the  padd l ing  behav iour  1-~, ~, I surmise  t h a t  the  
neos t r ia t  area  in ques t ion  l inks  t he  fo r emen t ioned  circuit ,  
specif ical ly  t he  ne ighbour ing  nucleus  basalis ,  w i t h  b o t h  
a cu t aneous  ~ a n d  a visual  sensory  pro jec t ion  ~ t h a t  exis t  
w i t h i n  t he  over ly ing h y p e r s t r i a t u m .  T h a t  t he  hyper s t r i a -  
turn  p ro jec t s  to, a m o n g  o the r  s t ruc tures ,  t he  n e o s t r i a t u m  
has  ac tua l ly  been  shown anatomical ly~L 

Zusammenfassung. Zwei ar t spezi t i sche  Verha l t ensab-  
1/iufe, die S i lberm6wen (Larus argentatus) bei der  Fu t t e r -  
suche  und  F u t t e r a u f n a h m e  zeigen, wurden  du rch  elektr i-  
sche Re izung  beg renz te r  Bezi rke  des ros t ra len  Vorder-  
h i rns  expe r imen te l l  hervorgerufen .  Diese Be funde  s t i i tzen 

ve rg l e i chend-ana tomische  Schlussfolgerungen fiber die 
funkt ione l le  Rolle des ros t ra len  Vorde rh i rns  bei  V6geln. 
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M o d i f i c a t i o n  o f  I o n i c  M e m b r a n e  C u r r e n t s  o f  R a n v i e r  N o d e s  b y  U V - R a d i a t i o n  U n d e r  Vol tage  C l a m p  
C o n d i t i o n s  

There  are several  r epor t s  concern ing  the  effects  of UV-  
rad ia t ion  on the  th resho ld  of exc i t a t ion  and  t h e  proper t ies  
of the  act ion po ten t i a l  of per iphera l  ne rve  1-3 or axons  4, s 
But ,  to  our  knowledge,  UV-rad ia t ion  effects  on axona l  or 
noda l  m e m b r a n e s  have  no t  ye t  been  s tud ied  unde r  vol tage  
c lamp condi t ions .  LIEBERMAN5 measu red  changes  of t he  
charac te r i s t i cs  of m e m b r a n e  exc i t ab i l i ty  due  to  UV-i r ra-  
d ia t ion  in single m o t o r  axons  of t he  crab.  He  sugges ted  a 
specif ic  ac t ion  of UV- rad i a t i on  of 285 n m  on the  sod ium 
s y s t e m  on a basis  which  according  to  h imse l f  s needs  con- 
f i rma t ion  b y  d i rec t  m e a s u r e m e n t  of t h e  sod ium and  po-  
t a s s ium cur ren t s  before,  du r ing  and  a f te r  i r radia t ion.  Our  
a p p r o a c h  mee t s  th is  p re roga t ive  and  pe rmi t s  a de t e rmina -  
t ion  of the  q u a n t i t a t i v e  re la t ion  be tween  dose or dose ra te  
and  the  r ad ia t ion  effect .  

Our  m e a s u r e m e n t s  were  done  on single Ra n v i e r  nodes  
of m o t o r  nerve  f ibres  f rom Rana esculenta wi th  t h e  vo l tage  
c lamp t echn ique  deve loped  by  NON~ER 7, using the  dis- 
sect ion t echn ique  descr ibed by  one of us s. I r r ad ia t ion  was  
pe r fo rmed  by  a h igh-pressure  s tabi l ized me r c u r y  arc 
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Fig. 1. Change of the maximum sodium inward 
current and of the potassium current at depo- 
larizing voltage clamp steps of 47 mV and 
52 mV respectively with time. Periods of irra- 
diation are indicated by arrow symbols. Tem- 
perature was 16.4°C. Fibre 85. For further 
details see text. 
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(Quarz l ampengese l l s cha f t  H a n a u  : S t  75) c o m b i n e d  w i t h  a 
L e i t z - m o n o c h r o m a t o r  a n d  su r f ace -a lumin ized  m i r r o r  op-  
tics. All  m e a s u r e m e n t s  r e p o r t e d  he re  were  m a d e  a t  a 
w a v e l e n g t h  of 280 n m  w i t h  a dose r a t e  r a n g i n g  f rom a b o u t  
80 to  1200 erg /mm~ sec. T he  size of the  i r r a d i a t i o n  f ield 
was 0.1 m m  b y  0.5 mm.  

F igure  1 shows  an  e x a m p l e  of t h e  c h a n g e  w i t h  t i m e  of 
t h e  m a x i m u m  sod ium i n w a r d  c u r r e n t  a n d  of t h e  p o t a s s i u m  
c u r r e n t  a t  depo la r iz ing  s teps  of 47 m V  a n d  52 m V  re- 
spec t ive ly .  Pe r iods  of i r r a d i a t i o n  are i nd i ca t ed  b y  hor izon-  
t a l  bars ,  t he  number ,  of t h e  a r row s y m b o l s  is p r o p o r t i o n a l  
to  t he  dose r a t e  (1 s y m b o l  s t a n d i n g  for  a dose r a t e  of 
a b o u t  80 e r g / m m  ~ see). T he  m a x i m u m  s o d i u m  c u r r e n t  de-  
creases  r a p i d l y  d u r i n g  i r r a d i a t i o n  a t  a w a v e l e n g t h  of 
280 rim, whereas  t h e  p o t a s s i u m  c u r r e n t  is p r ac t i c a l l y  n o t  
af fec ted .  T h e  decrease  of s o d i u m  c u r r e n t  c an  be  desc r ibed  
b y  a f u n c t i o n  of t h e  t y p e  

I = Io" exp (-o~t)-flt (1) 
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Fig. 2. Current-voltage relation for the sodium and the potassium 
currents before and after irradiation. Dose rate (DR) and duration of 
irradiation (Tm~) as in Figure 1. Fibre 85. 

where  e r ep re sen t s  t h e  r a t e  of decrease  of t he  m a x i m u m  
sod ium i n w a r d  c u r r e n t  I s t a r t i n g  f rom a n  in i t ia l  v a l u e  of 
I o, a n d  fl t akes  in to  a c c o u n t  t h e  n o r m a l  decrease  of t i le 
c t a i v i t y  of t he  f ibre  d u r i n g  a n  expe r imen t ,  wh ich  for a 
f i rs t  a p p r o x i m a t i o n  is a s sumed  to  be  l inear .  As can  be  seen 
f rom Figure  1, t he  r a t e  c o n s t a n t  ~ is d i r ec t ly  p r o p o r t i o n a l  
to  t he  dose  ra te .  

F i g u r e  2 shows t h e  r e l a t i on  of t h e  s o d i u m  a n d  p o t a s s i u m  
c u r r e n t s  to  m e m b r a n e  po ten t i a l .  Again ,  t h e  r ap id  de-  
crease of sod ium c u r r e n t  due  to  i r r ad i a t i on  can  be  seen, 
b u t  t he re  is no  s ign i f i can t  change  in p o t a s s i u m  cur ren t s .  
Severa l  e x p e r i m e n t s  showed  a decrease  of p o t a s s i u m  cur-  
r en t s  of a b o u t  20% ( inc luding  n o r m a l  r u n  down),  espe- 
c ia l ly  a t  h igh  depo la r iz ing  vol tages ,  w h e n  t h e  sod ium in-  
w a r d  c u r r e n t  was  lowered s i m u l t a n e o u s l y  to  more  t h a n  
1/5 of i t s  in i t ia l  va lue .  I f  t h e r e  is a n  effect  of U V - r a d i a t i o n ,  
i t  m u s t  be  small ,  a n d  we were  no t  ye t  ab le  to  di f feren-  
t i a t e  i t  f rom the  n o r m a l  r u n  down  s t  t he  f ibre.  No m a r k e d  
changes  of l eak  c o n d u c t a n c e  can  be  observed .  The  equi l i -  
b r i u m  p o t e n t i a l  for sod ium r e m a i n s  c o n s t a n t ,  t h e  r e s t i ng  
p o t e n t i a l  is no t  lowered b y  more  t h a n  10% ( inc lud ing  t h e  
r u n  d o w n  of t h e  f ibre) .  T h e  UV-ef fec t  is c lear ly  l im i t ed  to  
t h e  per iods  of i r r a d i a t i o n  as c an  be  seen  b y  c o m p a r i s o n  of 
sod ium c u r r e n t s  before  a n d  a f t e r  i r r ad i a t i on  in  F igu re  1. 

I n  acco rdance  w i t h  t h e  resu l t s  j u s t  descr ibed,  c u r r e n t  
c l amp  e x p e r i m e n t s  revea l  a h igh  s ens i t i v i t y  of the  r a t e  of 
rise of t he  ac t ion  po ten t i a l .  A n  ' in i t i a l  e n h a n c e m e n t  of ac- 
t i v i t y '  b y  i r r a d i a t i o n  as  descr ibed  b y  o thers ,  e.g.% was  ne-  
ve r  o b s e r v e d  u n d e r  these  cond i t ions .  

T h e  b l o c k i n g  of sod ium p a t h w a y s  is a n  i r revers ib le  
effect.  F igu re  3 shows t h e  dose ef fec t  cu rve :  (I+flt)/Io is 
p l o t t e d  in a s e m i l o g a r i t h m i c  scale aga in s t  t h e  i r r ad i a t i on  
dose. The  f igure  s u m m a r i z e s  t h e  resu l t s  of 48 i r r ad ia -  
t ions  of 16 d i f f e ren t  R a n v i e r  nodes.  The  s t r a i g h t  l ine  ob-  
t a i n e d  ind ica t e s  t h a t  t h e  p r o b a b i l i t y  of b lock ing  a s o d i u m  
p a t h w a y  b y  U V - r a d i a t i o n  is p r o p o r t i o n a l  to  t h e  n u m b e r  
of r e m a i n i n g  f u n c t i o n a l  p a t h w a y s  a t  a n y  ins ta l l t .  I n  t e r m s  
of t h e  h i t - t h e o r y  t h e  b l o c k i n g  of a s o d i u m  p a t h w a y  is a 
one -h i t - even t .  Our  p r e s e n t  resu l t s  t h u s  con f i rm  t h e  sensi-  
t i v i t y  of t h e  sod ium p a t h w a y s  of t he  n o d a l  m e m b r a n e  to  
U V - r a d i a t i o n  in t he  region of 2 = 280 nln.  The  p o t a s s i u m  
p a t h w a y s  are  no t ,  or v e r y  l i t t le ,  a f fec ted .  M e a s u r e m e n t s  
w i t h  o t h e r  w a v e l e n g t h s  are  u n d e r  way.  
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Fig. 3. Dose effect curve: Decrease of the maximuin sodium inward 
current by UV-irradiation. Analysis of 48 irradiations of 16 different 
Ranvier nodes. Dose given in arbitrary units ranging from about  
1400 to 22000 erg/mnl a. 

Zusammen/assung. Die \ ¥ i r k u n g  u l t r a v i o l e t t e r  S t r a h -  
l ung  yon  280 n m  Wel len l~nge  auf  die I o n e n s t r 6 m e  der  
M e m b r a n  des R a n v i e r s c h e n  Schn i i r r inges  wurde  im 
<¢voltage c l a m p ~ - V e r f a h r e n  gemessen.  Die <~Kan~ile, fiir 
N a t r i u m  w e r d e n  im Sinne  eines E in -Tre i f e r -E re ign i s se s  
b tockier t .  Die  d a r a u s  r e su l t i e r ende  H e r a b s e t z u n g  des m a -  
x i m a l e n  N a t r i u m - E i n s t r o m e s  i s t  eino E x p o n e n t i a t f u n k -  
t i on  de r  Bes t r ah ]ungsdos i s .  D e r  K a l i u m s t r o m  wird  bei 
d ieser  Wellenl~Lnge n u r  w e n i g  bee inf luss t .  
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