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Llber antagonistisches Verhalten des durch Lichtreiz evozierten Rindenpotentials (VEP) beim 
Menschen 

U n t e r  dem V E P ,  <~visual evoked  potentiab>, v e r s t e h t  
m a n  die op t i sch  ausge l6s ten  P o t e n t i a l v e r / i n d e r u n g e n  des 
op t i schen  Cortex.  Dera r t ige  E E G - A n t w o r t e n  w u r d e n  so- 
wohl  bei  f u n k t i o n s t i i c h t i g e m  (CIGs162 1) als a u c h  er- 
k r a n k t e m  op t i s chem S i nnes kana l  u n t e r s u c h t  (VAuGHAN, 
KATZMAN und  TAYLOR2; COP]~NHAVER und  PERRY3; 
KooI,  GiJVENER u n d  BAGCHI4; JACOBSON, I~IROSE u n d  
SUZUKIS; HELLNER und  GEORGE6). I m  Gegensa tz  zum 
E R G  ze ichne t  s ich das  V E P  u n t e r  a n d e r e m  d u r c h  eine 
re la t iv  hohe  pho top i sche  Spektra lsens i t iv i t~ i t  aus  (AR- 
MINGTONT; DE VoE, RIPPS u n d  VAUGHAN8). i3ber  ein 
an t agon i s t i s ches  V e r h a l t e n  des V E P  einer  Hirnh~ilf te  
n a c h  B e l i c h t u n g  des ipsi- u n d  k o n t r a l a t e r a l e n  Auges  is t  
j edoch  unseres  Wissens  n ich t s  b e k a n n t .  

Methode. Die Ver suchspe r son  b e t r a c h t e t e  auf  einer  
m a t t g r a u e n  Tafel  e inen  11 ~ grossen Lichtf leck,  der  in  
einer  F r e q u e n z  yon  1 Reiz  pro sec d a r g e b o t e n  wurde ;  die 
Re izdaue r  b e t r u g  j eweils 100 msec. Es  w u r d e n  L ich te r  des 
b lauen,  gr i inen  u n d  ro t en  Spek t ra lbe re i chs  b e n u t z t ;  die 
D o p p e l b a n d i n t e r f e r e n z f i l t e r  (604 nm,  530 nm,  478 n m ;  
S c h o t t  u n d  Gem) waren  auf  gleiche energe t i sche  ~Virk- 
s a m k e i t  a b g e s t i m m t .  Die L e u c h t d i c h t e  des Lich t f lecks  
en t sprac5  50 c d / m  2 weisseI1 Lichtes .  Die Ab le i t ung  erfolgte 
un ipo la r  m i t  8 m m  D u r c h m e s s e r  EEG-S i lbe re l ek t rode ,  
jeweils 3 em la te ra l  der  Mit te l l in ie  u n d  2 cm fiber der  Pro-  
t u b e r a n t i a  occipi tal is  e x t e r n a  placier t ,  gegen das  gleich- 
seit ige Ohr.  Dif ierent ia lvers tS,  r k u n g  (Tectronix ,  T yp  122; 
1 sec Z e i t k o n s t a n t e ) ;  S u m m a t i o n  yon  80 E inze lpo ten -  
t i a len  m i t  Hilfe  eines Nuc lear  Chicago D a t a  R e t r i e v a l  
C o m p u t e r  u n d  Dars t e l lung  auf  e inem XY-Schre ibe r .  
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Zusammenfassung der Ergebnisse fiber Latenz und Amplitude des 
VEP einer Cortexhttlfte naeh ipsi (Ill) und kontralateraler (3) Be- 
liehtung der Augen, H~iufigkeiten naeh Z~ihlstatistik. Es werdei1 
antagonistische Verhaltensweisen erkennbar. 

Die ind iv idue l l  po lyphas i s chen  I fu rvenab l / iu fe  yon  ins- 
gesamt  124 V E P  bei  11 N o r m a l p e r s o n e n  w u r d e n  h ins i ch t -  
l ich ih re r  L a t e n z  u n d  A m p l i t u d e  fo lgendermassen  ausge-  
we t t e r :  1. La tenz .  Beze i chnung  der  t yp i s chen  Wel len-  
ziige m i t  I - I V ,  Tabe l l a r i s i e rung  ih re r  Gipfe lze i ten ;  
2. Ampl i tude .  H 6 h e r  zwischen h 6 c h s t e m  u n d  t i e f s t em 
Wellenzug,  U m r e c h n u n g  a n h a n d  e iner  E ichgr6sse  in ~zV 
u n d  Tabe l l a r i s i e rung ;  3. Vergle ich der  ind iv idue l l en  
V E P  nach  ipsi- u n d  k o n t r a l a t e r a l e r  B e l i c h t u n g  der  
Augen  ( I - V E P  u n d  K - V E P )  u n d  z / ih ls ta t i s t i sche  Erfas-  
sung  der  Hguf igke i t sve r t e i l ung  der  k i i rzes ten  L a t e n z  be- 
z iehungsweise  gr6ss ten  A m p l i t u d e  fiber alle Personen .  

Wie  die F igur  zeigt, v e r h a l t e n  sich das  V E P  bei  ipsi- 
l a t e ra le r  ( I -VEP)  u n d  k o n t r a l a t e r a l e r  ( I f -VEP)  Bel ich-  
t u n g  der  Augen  auf  Reiz l ich t  e iner  b e s t i m m t e n  Wel len-  
lgnge untersch ied l ich .  I m  Vergle ich  zum K - V E P  ist  die 
L a t e n z  des I - V E P  auf  ro tes  u n d  grt ines Reiz l ich t  kurz,  
auf  b laues  lang u n d  seine A m p l i t u d e  auI  rotes  Re iz l i ch t  
klein, auf  gri ines und  blaues  dagegen  gross. Das  V E P  einer  
Cortexh/ i l f te  verh~ilt  sich somi t  n a c h  t~el ichtung des ipsi- 
oder  k o n t r a l a t e r a l e n  Auges  an tagon is t i sch .  

Summary .  L a t e n c y  and  a m p l i t u d e  of t he  V E P  (visual  
evoked  po ten t ia l )  fol lowing ipsi- or c o n t r a l a t e r a l  s t imula -  
t ion  of t h e  eyes w i t h  coloured l ights  were compared  ; b y  a 
s ta t i s t i ca l  ca lcu la t ion  an t agon i s t i c  m e c h a n i s m s  were de- 
t ec t ed  w i t h  r ega rd  to t he  response  p a t t e r n .  
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The  Sh ie ld ing  P o w e r  of the  Rat  Skul l  to Vis ible  Light  

L i g h t  is cons idered  a ve ry  i m p o r t a n t  fac to r  in  t he  life 
of all  an ima l s ;  g l andu la r  as well  as me tabo l i c  effects of 
l igh t  are well  known.  I t s  inf luence  on  t he  r ep roduc t ive  
sys t em has  been  a m p l y  d e m o n s t r a t e d  1. The  p inea l  g land  
has  been  shown to  pa r t i c i pa t e  in  t he  gonada l  effects of 
l igh t  m e d i a t e d  b y  t he  ret ina2-4.  Ev idence  has  been  accu- 
m u l a t i n g  l a te ly  of an  ex t r a  p a t h w a y  invo lv ing  the  head,  

b u t  no t  t he  eyes, and  th i s  n o n - r e t i n a l  l ight  exer t s  a n  
effect  on  t h e  m e t a b o l i s m  of t h e  p inea l  g l and  in t he  
i m m a t u r e  r a t  g, 6. I t  h a s  been  d e m o n s t r a t e d  t h a t  l igh t  
can  p e n e t r a t e  d i rec t ly  t h r o u g h  t he  skull  of va r ious  
animals ,  b u t  q u a n t i t a t i v e  measu remen t s  were not  m a d e  7-9. 
The  purpose  of th i s  s t u d y  is to  eva lua t e  the  shie ld ing 
power  of the  r a t  skull  to  vis ible  l ight .  
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Material and method. Two whi te  ra ts  (Sprague-Dawley)  
for each age were used t h r o u g h o u t  the  expe r imen t ;  no 
efford was m a d e  to sex them.  The animals  did no t  belong 
to  the  same li t ter .  They  were sacrificed wi th  e ther  and 
a rec tangula r  f lap of the  skull, compris ing  the  inter-  
par ie tal ,  par ie ta l  and  p a r t  of the  f ronta l  bone,  was cut  
out  along wi th  the  skill and  th is  was used as the  sample.  
The l ight  source consis ted  of a low vol tage  high cur ren t  
l amp (21 .75V:  5 .494amp.)  fed by  a regula ted D.C. 
power  supply.  The l amp ou tpu t  was 202 hor izonta l  
cand lepower  a t  a colour t e m p e r a t u r e  of 2854~ when  
opera t ing  at  21.75 V. L igh t  in tensi t ies  were measured  by  
means  of a Cadmium-Sul f ide  pho toconduc to r  t ype  
CL705HL m a n u f a c t u r e d  by  the  Clairex Corporat ion.  
lX{easurements were accompl ished by  moun t ing  the  
samples  in f ron t  of the  cell, which was inbedded  in a 
special ly cons t ruc ted  black plate.  All measu remen t s  took 
place in a bIack non-ref lec t ing room so t h a t  the  specimen 
were sub jec ted  to t he  control led l ight  source only. 

The pho toconduc to r ,  wired into an amplif ier  circuit,  
was  able to  measure  intensi t ies  f rom 0.01 to 100 foot-  
candles.  The response  of the  CL705HL pho tocond u c t o r  
to  t he  wave leng th  of l ight  closely resembles  the  bell- 
shaped  response  curve of t he  h u m a n  eye wi th  t he  peak  
spect ra l  response  a t  5500 ~ .  Monochromat ic  l ight meas-  
u remen t s  were t aken  by  in t roduc ing  appropr i a t e  K o d a k  
W r a t t e n  (KW) filters. Tile f i l ter  combina t ions  were 
chosen which  gave a reasonably  nar row band  of t rans-  
mission only few hund red  Angs t rom wide. The following 
combina t ion  of fi l ters were used:  K W  22 toge the r  wi th  
K W  70 for 6800 A; K W  74 for 5400 A; K \ V  45A toge the r  
w i th  K W  2B for 4800 A. 

The bulb  and the  cell m o u n t e d  on a special suppor t ,  
facing each o ther  a t  the  same height ,  were placed on an 
opt ical  bench.  For  monoch roma t i c  l ight,  the  p h o t o m e t e r  
was ca l ibra ted  to read 1 foot-candle  wi th  an appropr i a t e  
fi l ter be tween  the  cell and  the  bulb. A sample  was t h e n  
in t roduced  be tween  the  fi l ter  and the  cell and  the  bulb  
was moved  closer unt i l  a reading of 1 foot -candle  was 
observed.  The percen tage  t ransmiss ion  was t h e n  calcu- 
lated,  uti l izing the  inverse square  law. 

Results and discussion. In  the  i n t e rp re t a t i on  of t he  
results  due cons idera t ion  has to be given to  the  fact  t h a t  
the  samples,  besides being of d i f ferent  size, were bigger 

Percent transmission of light through the skull (bone and skin) of 
the rat at various ages 

t h a n  the  cell so t h a t  a d i f ferent  pa r t  m a y  have  faced the  
cell for each reading.  No a t t e m p t  was made  to  clean 
them,  so the  small  a m o u n t  of blood smear ing  the  inner  
surface of the  skull was no t  a lways the  same. However ,  
the  readings were no t  a l tered to any  appreciable  value 
by  these  techniques  so t h a t  there  m a y  be conf idence 
t h a t  the  results  are reasonably  accurate .  

The figures represen t  the  mean  of several  readings  
whose difference was found  to  be slight. The Table shows 
the  measu remen t s  t aken  for t he  skull (skin and bone  
together) .  There  is, as expected,  a s t r ik ing difference 
be tween  the  adul ts  and  young rats,  the  t r a n s p a r e n c y  
diminishing wi th  age. Readings  (not shown) t aken  sepa- 
ra te ly  for the  skull and the  skin did not  show any  a p p r e -  
ciable difference up to the  age of 5 days.  For  older animals  
a s t r ik ing difference was found,  the  skin showing m u c h  
more shielding power  t h a n  the  bone.  

I t  m a y  be assumed wi th  reasonable  conf idence t h a t  
for the  monochromat i c  l ight  the  figures shown represen t  
the  actual  a m o u n t  (%) of mo n o ch ro ma t i c  l ight  crossing 
the  ra t  skull since b o t h  cal ibra t ion and  m e a s u r e m e n t s  
were accompl ished using the  same wave leng th  of l ight.  
Some quest ion arises as to the  va l id i ty  of the  results  w i th  
whi te  light. In  this case cal ibra t ion of the  i n s t rumen t s  
was done wi th  whi te  light, while the  measu remen t s  m a y  
have  been  a l tered by  the  samples  which themse lves  m a y  
have  f i l tered por t ions  of d i f ferent  wave leng ths  select ively 
so t h a t  the  t r a n s m i t t e d  l ight  impinging  on the  cell m a y  
not  be qual i ta t ive ly  of t he  same spect ra l  d i s t r ibu t ion  as 
the  inc ident  l ight  impinging  on the  sample ;  hence,  these  
measu remen t s  become d e p e n d e n t  on the  spect ra l  sensi-  
t i v i ty  response curve of the  cell. There  is no way  to 
overcome this  diff icul ty  when  using whi te  light. For  these  
reasons the  resul ts  ob ta ined  using whi te  l ight  should no t  
be considered as dependab le  as t he  readings  ob ta ined  
uti l izing monochromat i c  l ight  10. 

Riassunto. ~ s ta to  misura to  l ' , ammontare  (%) di  luce 
bianca,  rossa, verde  e blu che riesce ad a t t r ave r sa re  il 
cranio del  r a t t o a  diverse et~t. 
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Age Transmission (%) 
(Days) White Red Green 

1 9.0 16.2 12.5 

5 7.5 14.6 10.7 

10 7.0 12.3 10.2 

15 4.5 9.3 6.2 

20 2.5 6.3 3.6 

25 3.1 6.5 4.4 

30 3.0 6.9 4.0 

35 2.7 7.4 3.9 

60 2.3 5.9 3.5 

90 1.5 4.8 2.6 

365 2.2 5.8 3.3 

730 1.2 3.9 2.1 
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