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Fig. 2. Posterior scalp view of the Px, potential distributions from 
stimulation of the right visual field (upper plot) or left visual field 
(lower). Electrode location at the bottom midline is the inion. 
Moving forward are electrodes at 10% distance (O2) , 20%, 30% 
(Pz), and 50% (Cz). Moving left horizontally from O z are electrodes 
at 15% distance, 30% (Ts) , and 50% (T3). Also shown in the upper 
left quadrants are electrodes Ps and C v Directly below the first 
electrode to the left of Oz is one on line horizontally with the inion. 
Similar positions are recorded on the fight hemisphere (even- 
numbered). Potentials are mierovolts × 10. 

p o n e n t  p reced ing  PI~ or t h e  n e g a t i v e  c o m p o n e n t  fo l lowing 
Pla. T h e  p r e c e d i n g  n e g a t i v e  c o m p o n e n t  is v e r y  small ,  
however ,  a n d  d i f f icu l t  to  m e a s u r e  r e l i ab ly  in  t h e  p r e s e n t  
averages. 

Clinical studies on hemianopic patients support the 
i n t e r p r e t a t i o n  t h a t  t he se  local ized evoked  p o t e n t i a l s  
r e su l t  f r om s t i m u l a t i o n  of v i sua l  hal f - f ie lds  2,4,5. R e s e a r c h  
is c o n t i n u i n g  on  t h e  c o n t o u r  m a p p i n g  of t he se  p o t e n t i a l  
d i s t r ibu t ions ,  and  to  d e t e r m i n e  t he  poss ib le  cor t ica l  
sources  for these  po t en t i a l s .  

Conclusions. W e  conc lude  t h a t  u n d e r  p h o t o p i c  exper i -  
m e n t a l  cond i t ions  i t  is poss ib le  in  n o r m a l  sub jec t s  to  
ach ieve  s h a r p l y  d i f f e r en t i a t ed  e v o k e d  p o t e n t i a l s  ove r  t h e  
2 ce rebra l  hemi sphe re s  w i t h  l a t e r a l  half - f ie ld  s t imu la t i on .  
Th i s  f ind ing  ha s  imp l i ca t i ons  b o t h  for  t h e  u n d e r s t a n d i n g  
of n o r m a l  v i sua l  b r a i n  f u n c t i o n i n g  a n d  for  t h e  cl inical  
p r o b l e m  of h e m i a n o p i a  6. 

Zusammen/assung. Als R e a k t i o n  au f  R e i z u n g  der  la te -  
r a l en  Gesichts fe ldhAlf te  w u r d e n  evoz ie r t e  P o t e n t i a l e  de r  
H i r n r i n d e  des M e n s c h e n  reg is t r ie r t .  R e i z u n g  de r  e inen  
Ges ichtshAlf te  e rzeug te  f r i ihzei t ig  e in  M a x i m u m  de r  Po-  
t en t i a l e  de r  gegense i t igen  FlemisphXre sowie P h a s e n -  
u m k e h r  de r  P o t e n t i a l e  der  g le ichse i t igen  Hemisphi i re .  
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Photolysis and Birefringence of Frog Rods 

W h e n  a n  a c t i o n  p o t e n t i a l  is t r a n s m i t t e d  t h r o u g h  n e r v e  
f ibres  t h e y  e x h i b i t  a n  a l m o s t  s y n c h r o n o u s  c h a n g e  in 
b i r e f r ingence  1. I t  is, the re fore ,  of i n t e r e s t  to  i nqu i r e  
w h e t h e r  p h o t o r e c e p t o r s  m a y  n o t  also m a n i f e s t  changes  
in b i r e f r ingence  fo l lowing t h e  a b s o r p t i o n  of l ight .  

T h e  ef fec t  of l i g h t  on  t h e  p r o p e r t i e s  of f rog rods  2 c an  
be  s t u d i e d  in  more  de t a i l  w i t h  spec t r a l  l i gh t s  if t h e  
t ime -cou r se  of even t s  is t r a c k e d  t h a n  was  done  in 
SCH~IDT'S p ionee r ing  s t u d y  3. 3 d i s t i n c t  processes  c a n  
b e  d i s t i n g u i s h e d  a n d  r e l a t ed  t o  t h e  p h o t o l y s i s  of r h o d o p s i n  
if t h e  p h o t o m e t r i c  d e n s i t y  of t h e  m a t e r i a l  is s t ud i ed  
u n d e r  s imi l a r  cond i t ions .  

Single d a r k - a d a p t e d  frog rods  were  e x a m i n e d  w i t h  a 
po la r i z ing  microscope.  T h e i r  n o m i n a l  r e t a r d a n c e  was  
m e a s u r e d  w i t h  a B r a c e - K 6 h l e r  c o m p e n s a t o r  b y  t h e  
m e t h o d  of BEAR a n d  SCHMITT 4. T he  d e n s i t o m e t r i c  d a t a  
were o b t a i n e d  b y  pass ing  l i g h t  t h r o u g h  a sma l l  n u m b e r  
of r a n d o m l y  o r i e n t a t e d  rods,  co l lec t ing  i t  on  a p h o t o -  
e l ec t ron  m u l t i p l i e r  a n d  d i sp l ay ing  t h e  r e s u l t a n t  p h o t o -  
c u r r e n t  on  a c a t h o d e - r a y  osc i l lograph.  D a t a  f rom 3 
e x p e r i m e n t s  are  s h o w n  b y  t h e  open  s ym bo l s  in  t h e  
Figure .  T h e  m e a s u r i n g  a n d  b l e a c h i n g  l igh t s  were  t he  
same,  ;% = 506r im,  a n d  t h e  i n t e n s i t y  equa l led  3 . 0 3 x  
1018 qsoJm2/s. These  d a t a  fol low a n  e x p o n e n t i a l  (half-  
t i m e  = 16 sec). 

I f  t h e  m o n o c h r o m a t i c  l i gh t  used  in  t h e  po la r i z ing  
mic roscope  is a b s o r b e d  b y  r h o d o p s i n  t h e n  t he  n o m i n a l  
r e t a r d a n c e  measu re s  essen t i a l ly  t h e  d i ch ro i sm due  to  
t he  o r i e n t a t i o n  of t h e  u n b l e a c h e d  rhodops in  molecules  3,5. 
B u t  t h i s  is imposs ib l e  w i t h  l i gh t  of long  w a v e l e n g t h s ,  
w h i c h  a re  n o t  a p p r e c i a b l y  a b s o r b e d  b y  rhodops in .  T h e  
fil led circles in  t h e  F igure  show a v e r a g e  r e su l t s  for  t h e  
r e t a r d a n c e  (per u n i t  p a t h - l e n g t h )  m e a s u r e d  w i t h  ;%---- 
589 n m  a n d  ;% = 620 nm.  The  ac t ive  l i gh t  was  t h e  s ame  
as t h a t  used  in t h e  d e n s i t o m e t r i c  da t a ,  n a m e l y  )~ = 506 rim. 
S imi la r  sets  of d a t a  c an  be  o b t a i n e d  w i t h  m e a s u r i n g  
l igh t s  of t = 567 n m  a n d  e v e n  t ~- 506 n m  if a cor rec t ion  
is app l i ed  for the  c o n t r i b u t i o n  due  to  d ichro i sm.  

The  resu l t s  s h o w n  w i t h  t h e  f i l led circles m a y  hence  
r e p r e s e n t  a c h a n g e  in  t h e  b i r e f r ingence  of t h e  rod :  t h e y  
fol low a n  e x p o n e n t i a l  ( ha l f - t ime- - - -46  sec);  t h e  f ina l  
v a l u e  (Bw) for  t h e  b l e a c h e d  m a t e r i a l  lies w i t h i n  t h e  
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q u a n t i t a t i v e  brackets  g iven  by  SCHMIDT 3. The change 
occurs only  dur ing  l igh t  exposure.  D a t a  obta ined  wi th  
o ther  measur ing  wave leng ths  show t h a t  the  results  for 
t he  earlier, fas t  (dichroic) c o m p o n e n t  h a v e  the  same 
pho to-sens i t iv i ty  as rhodopsin  and agree spect ra l ly  wi th  
i ts  ex t inc t ion  coefficient.  The  re ta rdance  spec t rum of the  
s lower (birefringence) func t ion  is i ndependen t  of t he  
measur ing  wavelength .  

Measurements  wi th  I = 470 n m  revea led  dichroism 
a t t r i bu t ab l e  to  a pho toproduc t ,  i.e. t he  th i rd  c o m p o n e n t  
men t ioned  a t  the  beginning.  I t  d isappeared  wi th  a half-  
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Comparison between the time courses of photolysis (left scale) and 
a change in birefringence (right scale) of isolated frog rods as a 
function of exposure time (abscissa) to light of 3.03 X 10 xs q506 nm/ 
m~/s. The half-times of the 2 changes are indicated by the arrows 
and marked tal~ (density change) and tb/2 (change in birefringcnce) 
respectively. The wavelength of the bleaching light is given by 
t~B, that of the measuring light by ;~M" Birefringenee is expressed as 
Retardanee/path length. 

time of several minutesL Hence the reaction with the 
time-constant of 46 sec is unlikely to be a property of 
rhodopsin or of any of its photoproducts, although 
additional measurements show that the photolysis of 
rhodops in  causes it. The chain  of events  fol lowing the  
absorp t ion  of l ight  by  rhodops in  p r o v i d e s  a c lock for  
t i m i n g  t h e  occurrence of even ts  connected  wi th  i t :  as 
t he  d is rupt ion  of t he  rhodopsin  complex  in t he  rod  
proceeds v e r y  s lowly and is unl ikely  to  h a v e  passed 
w i th in  a few minu tes  of photolys is  t he  s tage  a t  which  
b o t h  meta rhodops in  I and I I  are  in equi l ibr ium,  t h e  rod  
ma te r i a l  is p robab ly  a l te red  soon af ter  pho t ic  absorpt ion.  
The  a fo rement ioned  changes in the  birefr ingence of ne rve  
fibres dur ing  the  passage of an  ac t ion  po ten t i a l  I are  
faster  t han  those repor ted  here;  bu t  those  in t he  rods 
are m u c h  larger,  owing to t he  favourab le  observ ing  con- 
ditions. I t  remains to be seen if t h e y  re la te  to the  visual  
process, and wha t  happens  fol lowing a flash. F u r t h e r  
detai ls  will  be publ ished elsewhere. 

Zusammen/assung. In  dis ta len St / ibchen der  Frosch-  
re t ina  en twicke l t  sich nach Be l ich tung  eine Anderung  
der Doppe lb rechung  als Ausdruck  des pho tochemischen  
Exi ta t ionsprozesses .  Le tz te re r  wird  in Analogie  mi t  der  
nach  Transmiss ion  eines Akt ionspoten t ia l s  au f t r e t enden  
Anderung  der  Transmiss ion  des Nerven  gesetzt .  
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C h r o n i c  E f f e c t s  o f  N i c o t i n e  o n  G a s t r i c  S e c r e t i o n  i n  V a g o t o m i z e d  R a t s  

Tobacco  smoking  has been inc r imina ted  as an et iologic 
agen t  in pept ic  ulcer fo rmat ion  in m a n  1. Fur the rmore ,  
the  m o r t a l i t y  f rom duodenal  ulcer disease is greater  for 
smokers  t han  for non-smokers  ~. We  have  recen t ly  shown 
t h a t  nicot ine when  g iven  chronical ly  (2 weeks) to rats,  
produces an  increase in basal  gastr ic acid and pepsin  
ou tpu t sL  The  precise mechan i sm of this  nicot ine effect  
is n o t  clear b u t  m a y  invo lve  cent ra l  s t imula t ion .  Since 
cen t ra l  s t imul i  usua l ly  ac t  v i a  the  vagus  nerve,  we 
inves t iga ted  the  effect  of chronic  nicot ine exposure  on 
gastr ic  secret ion in v a g o t o m i z e d  rats.  

Materials and methods. 24 male  Sprague-Dawley  ra t s  4 
weighing 326.6-}-3.6 g were  used. T h e y  were housed as 
descr ibed p rev ious ly  5 and  r a n d o m l y  d iv ided  in to  2 
groups of  12 ra ts  each;  one group was vagotomized ,  
whereas  the  second was sham operated.  Bi- la tera l  ab- 
domina l  v a g o t o m y  was per formed  under  pen toba rb i t a l  8 
anes thes ia  (50 mg/kg) by  LA~BERT'S m e t h o d L  Control  
rats  were sham opera ted ;  sham opera t ion  consis ted of an  
upper  abdomina l  l a p a r o t o m y  under  pen tobarb i t a l  anes- 
thesia.  F r o m  the  first  pos t -opera t ive  day,  6 vago tomized  
and 6 sham opera ted  ra ts  were in jec ted  s.c. da i ly  for 
14 days  wi th  nicot ine (2000 bag base/2.0 ml/kg)  ; cont ro l  
vago tomized  and  sham opera ted  ra ts  rece ived  nicot ine 
control  saline (2.0 ml  0.85 g/100 ml  w/v  NaC1/kg). All  
ra ts  surv ived  the  opera t ion  and  af ter  14 days  of inject ions 

t h e y  were isolated f rom food for 40 h as described pre- 
v ious lyL Basal,  uns t imu la t ed  gastr ic  secret ion was c o l -  
lected fol lowing pylorus  l igation.  P repa ra t ion  of nicot ine 
and cont ro l  injectables,  detai ls  of an imal  care and 
housing, and techniques  of gastr ic juice col lect ion and 
analysis  h a v e  been presen ted  previouslyS,L 

Results. Gastr ic  secretory da t a  are  presented  in t i le 
Figure.  I n  sham ope ra t ed  ra ts  chronic  n icot ine  in ject ions  
s igni f icant ly  increased basal  gastr ic  ju ice  v o l u m e  ( P <  
0.025), acid  o u t p u t  ( P < 0 . 0 5 )  and  pepsin  o u t p u t  ( P <  
0.01). Fo l lowing  v a g o t o m y  however ,  the re  were no dif- 
ferences be tween  chronic  nicotine-,  or  chronic  nicot ine 
control- inj  ec ted  rats.  
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