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is more  likely to  reach and  s t imu la t e  these  cells to  mela-  
noma  p roduc t i on  t h a n  chemical  carcinogens.  Recen t  s tu-  
dies b y  LANCASTER 4,s have  d r a w n  a t t e n t i o n  to  the  rela- 
t ive ly  h igh  incidence of m a l i g n a n t  m e l a n o m a  on the  ex- 
posed pa r t  of the  b o d y  and  in geographica l  locat ions  wi th  
more  sunl igh t  hours.  These s tudies  sugges t  t h a t  solar ra- 
d ia t ion  is a fac tor  in the  p roduc t ion  of ma l ignan t  melano-  
mas  in man.  This  however  does no t  exclude  the  possibi l i ty  
t h a t  in some ins tances  chemical  carc inogens  m a y  be re- 
sponsible  for m a l i g n a n t  m e l a n o m a  produc t ion ,  for there  
is no reason to  suppose  t h a t  the  me lanocy te  a t  the  dermo-  
ep idermal  j unc t ion  is to t a l ly  inaccessible  to  chemical  car-  
cinogens,  or r e f r ac to ry  to  such s t imula t ion .  

The fac tors  responsib le  for conve r t ing  the  melanocy tes  
in t he  skin or the  naevus  of m a n  into  a ma l ignan t  mela- 
n o m a  are as ye t  no t  precisely es tab l i shed  b u t  the  collec- 
t ive ev idence  now indica tes  t h a t  endogenous  factors  such 
as genet ic  s-8 and  ho rm ona l  9, and ext r ins ic  factors  such 
as u l t rav io le t  r ad ia t ions  4,5 and  chemical  carc inogens  m a y  
all be involved.  I t  r emains  for fu ture  research  to  es tabl ish  
the  re la t ive  i m p o r t a n c e  of these  fac tors  in the  p roduc t ion  
of ma l ignan t  m e l a n o m a s  in man .  

F. N. GHADIALLY 

Department o/ Pathology, University o~ She/field (Eng- 
land), January 18, 196o. 

Zusammen/assung 

Die B e d e u t u n g  von  Erb -  und  H o r m o n a l f a k t o r e n  bei 
der  E n t w i c k l u n g  des mal ignen  Melanomes  wurde  vor  allem 
Irfiher he rvorgehoben .  Es  scheint ,  dass  auch  karz inogene  
Stoffe (Chemikalien) und  u l t rav io le t t e  Bes t r ah lung  von 
wesent l i cher  B e d e u t u n g  sind. 

Change of Threshold During Dark Adaptation 
Measured with Orange and Blue Light in Cats 

and Rabbits 

R e c e n t l y  the  change  of th resho ld  dur ing  da rk  a d a p t a -  
t ion has  been  measu red  in cats  and  r abb i t s  by  de t e rmin -  
ing the  l ight  ene rgy  necessa ry  for a c o n s t a n t  e lec t rore t ino-  
graphic  response  a f t e r  l ight  a d a p t a t i o n  wi th  s t rong  and  
mode ra t e  l ights  (DODT and  ELENIUS1). Two phases  were 
found in t he  da rk  a d a p t a t i o n  curves  ob t a ined  a f te r  s t rong  
l ight  a d a p t a t i o n ,  the  b reak  occurr ing  on an average  a f te r  
15 min  in the  da rk  in ca ts  and  40 min in rabbi t s .  The elec- 
t ro re t inograph ic  da rk  a d a p t a t i o n  curves  of ca ts  and  rab-  
bi ts  show two phases  of change  of th reshold ,  and  resemble  
the  course of sensory  da rk  a d a p t a t i o n  measu red  in the  
h u m a n  per iphera l  re t ina ,  where  t he  ini t ial  p a r t  of t he  
curve is usual ly  ascr ibed  to  the  cones and  the  second p a r t  
to t he  rods.  In  a g r e e m e n t  wi th  th is  theory ,  KOHLRAUSCH ~ 
showed t h a t  t he  b reak  in the  a d a p t a t i o n  curve  of t he  
h u m a n  per iphera l  r e t ina  occurred  la ter  and  the  to ta l  
change of t h re sho ld  was  smal ler  if m e a s u r e m e n t s  were 
made  wi th  l ights  of long wave l eng ths  t h a n  if t h e y  were 
made  wi th  whi te  l ight  or l ights  of shor t  wave leng ths .  This  
effect of the  t e s t  w a v e l e n g t h  on the  shape  of da rk  adap-  
ta t ion curve  has  since been conf i rmed  by  using the  micro-  
electrode t echn ique  in t he  frog eye (GRANIT 3) and  in t he  
cat (GRANIT4; BARLOW, FITZHUGH, and  KUFFLERS). 

The a im of the  p re sen t  e x p e r i m e n t s  was  to  see if the re  
is a s imilar  change  of spec t ra l  sens i t iv i ty  dur ing  da rk  
adap t a t i on  in the  e lec t ro re t inograph ica l ly  measu red  da rk  
adap ta t ion  curves  of ca ts  and  rabbi t s .  This  p rob lem has  
become par t i cu la r ly  in te res t ing  as it has  been  shown  t h a t  
in ca ts  t he  m a x i m u m  of spec t ra l  sens i t iv i ty  (measured 

e lec t rore t inographica l ly)  is a t  556 m~t when  flicker s t imu-  
la t ion a t  h igh ra tes  (above 30/s) and  s t rong  s t imul i  are 
used ;  whereas  in rabbi t s ,  unde r  the  same condi t ions ,  the  
spec t ra l  sens i t iv i ty  curve  closely follows the  rhodops in  
abso rp t ion  curve  (DenT and  WALTHERe). 

In 3 cats and 4 pigmented rabbits the change of threshold during 
dark adaptation has been measured with white light (Xenon arc) 
and with orange and bhm light (narrow band double interference 
filters, ~.max 605 and 462 m/t). The cats were decerebrated or anesthe- 
tized with Fvipan. The rabbits were anesthetized with Urethane. 
Flaxedil was given to all anesthetized animals and they were arti- 
ficially respirated. The light used for light adaptation and the test 
light both illunfinated the same area (3 em in diameter) of an opal 
glass disc placed 15 mm in front of the eye, except in one cat and 
one rabbit where both beams were focused in the dilated pupil in 
order to make light adaptation as effective as possible and to facili- 
tate the measurement with colored test lights in the beginlfing of 
dark adaptation. The duration of light adaptation was 15 rain in 
all experiments. 

Typica l  resul ts  are i l lus t ra ted  in Figure  1 (cat) and  
F igure  2 (rabbit) .  F igure  1 shows t h a t  in the  ca t  the  'cone 
phases '  of the  da rk  a d a p t a t i o n  curves  measu red  wi th  
orange  l ight  (open tr iangles)  and  blue l ight  (open 
squares)  are clear ly s epa ra t ed  (the curves  are m a d e  to  
coincide in full da rk  a d a p t a t i o n  = zero ordina te) .  This  
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T i m e  in t h e  d a r k  

Fig. 1. Cat, Evipan anesthesia, Flaxedil and artificial respiration, 
pupil dilated with Homatropine and Veritol (Knoll) drops. Dark 
adaptation curves plotted in log relative energy at threshold (energy 
necessary for an electroretinogram of constant size, 10/*V b-wave) 
against log time in the dark. The curves are made to coincide at the 
threshold preliminary measured in fully (3 h) dark adapted eye. 
Test light: white (circles), 462 m/z (squares) and 605 in/z (triangles). 
Light adaptation: white light, duration 15 min, retinal illumination 
in first light adaptation about 1.05 × l0 s Trolands {open symbols), 
in second light adaptation 0.6 log units weaker light (filled symbols) 
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r e s u l t  was found  in  all  c a t s  e x a m i n e d .  I n  F igure  1 t h e  d i g  
te rence  of t h e  t h r e s h o l d s  for  462 a n d  605 m~z is a b o u t  
0.8 log u n i t s  a t  1 ra in  in  t h e  da rk .  T h i s  d i f ference  t h e n  
b e c o m e s  g r a d u a l l y  s l i gh t ly  smal l e r  unt i l ,  a f t e r  t h e  b r e a k  
in  t h e  c u r v e  a t  a b o u t  10 m i n  in  t h e  da rk ,  t h e  r e l a t i ve  
sens i t iv i t i e s  for  462 a n d  605 mix a re  p rac t i ca l ly  t h e  s ame  
as  in  t he  d a r k  a d a p t e d  s t a t e .  As ca l cu la t ed  f rom t h e  re-  
l a t i ve  s p e c t r a l  s e n s i t i v i t y  m e a s u r e d  w i t h  f a s t  f l icker  a n d  
w i t h  s ingle f l a sh  s t i m u l a t i o n ,  ±he t o t a l  P u r k i n j e  sh i f t  in  
t he  e l e c t r o r e t i n o g r a p h i c  response  of t he  c a t  co r r e sponds  
to  a d i f fe rence  in  c h a n g e  of r e l a t ive  ene rgy  for  462 a n d  
605 m~t of a b o u t  1.6 log un i t s  (DODT a n d  WALTHER~). 
There fore ,  t h e  s e p a r a t i o n  of d a r k  a d a p t a t i o n  cu rves  of 
F i g u r e  1 b y  on ly  0.8 log u n i t s  does  n o t  c o r r e s p o n d  to a 
t o t a l  P u r k i n j e  sh i f t  a n d  suggests  t h a t  t h e r e  is v i sua l  pu rp l e  
a c t i v i t y  a I r e a d y  before  t h e  b r e a k  in t he  curve .  Th i s  v iew 
is s u p p o r t e d  b y  t he  e x p e r i m e n t s  where  t he  c a t ' s  eye was  
l i gh t  a d a p t e d  w i t h  0.6 log u n i t s  weake r  l ight .  I n  t h i s  case, 
t h e r e  was  n o  s e p a r a t i o n  of t h e  ' cone  phase s '  of t h e  d a r k  
a d a p t a t i o n  cu rves  (Fig. 1, f i l led symbols) .  I n  r a b b i t s ,  t h i s  
t y p e  of r e s u l t  was  found  in  all  a n i m a l s  e x a m i n e d .  As  illus- 
t r a t e d  in F i g u r e  2, t h e  b r e a k  in t h e  r a b b i t ' s  d a r k  a d a p t a -  
t ion  c u r v e  a p p e a r s  l a t e r  t h a n  in t h e  ca t .  
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Fig. ~. Rabbit, Urethane anesthesia, Flaxedil and artificial respira- 
tion, pupil dilated with Homatropine and Veritol drops. Dark 
adaptation curve plotted as in Figure 1 but using ~25 F,V b-wave as 
a constant index. Preliminary dark adaptation for 4 h. Light adap- 
tation (white light, duration 15 mifl, retinal illumination about 
7.5 x 10 n Trolands). Test light: white (circles), 462 m/~ (squares) and 

605 m/z (triangles) 

I t  m u s t  be  conc luded  either t h a t  t h e  so-cal led ' cone  
phase '  in  t he  e l e c t r o r e t i n o g r a p h i e  d a r k - a d a p t a t i o n  cu rve  
of t he  ca t  a n d  r a b b i t  is n o t  m a i n l y  due  to  cones,  or t h a t  
in b o t h  these  species t he  e l e c t r o r e t i n o g r a p h i c  s p e c t r a l  sen- 
s i t i v i t y  cu rve  can  be  a l m o s t  t he  s a m e  w h e n  d e t e r m i n e d  b y  
cones  as w h e n  d e t e r m i n e d  b y  rods .  

The authors are indebted to the Deutsche Forschungsgemeinsehaft 
and the Sigfrid Juselius Stiftelse (Finland) for support of this work. 

E .  DODT a n d  V. ELENIUS 

William G. Kerchho//-Institut der Max-Planck-Gesell- 
scha/t Bad Nauheim (Germany), March 23, 1960. 

Zusammen[assung 

Bei  K a n i n c h e n  u n d  K a t z e n  wi rd  w&hrend D u n k e l a d a p -  
t a t i o n  die fiir s chwe l l ennahe  A n t w o r t e n  k o n s t a n t e I  A m -  
p l i t u d e  i m  E l e k t r o r e t i n o g r a m m  n o t w e n d i g e  L i ch t ene rg i e  
b e s t i m m t .  N a c h  H e l l a d a p t a t i o n  (15 min ,  Reizschwel te  a m  

E n d e  de r  H e l l a d a p t a t i o n  10 -~ bis  I0  - * d e r  Dunkel-  
kont ro l le )  zeigt  s ieh  in d e r  D u n k e l a d a p t a t i o n s k u r v e  ein 
K n i c k  gahnlich dem,  de r  b e i m  M e n s e h e n  d e n  l~bergang  der 
Zapfen -  zu r  S t g . b c h e n a d a p t a t i o n  anzeig t .  B e i m  K a n i n c h e n  
s ind  die fiir 462 u n d  605 m~z g e m e s s e n e n  Reizschwel len 
v o r  n n d  n a c h  d e m  K n i c k  m i t  d e n  i m  d u n k e l a d a p t i e r t e n  
Z u s t a n d  e r h a l t e n e n  \~rer ten iden t i sch .  U n t e r  g le ichen  Be- 
d i n g u n g e n  wi rd  be t  d e r  K a t z e  bis  z u m  K n i c k  e ine  Pu rkyn~-  
V e r s c h i e b u n g  gesehen,  j e d o c h  f eh l t  diese n a c h  Hel ladap-  
t a t i o n  a n  ein schw/ icheres  L ich t ,  wXhrend  d e r  K n i c k  nach-  
we i sba r  b le ib t .  

p H - D e p e n d a n t  Act ion  of  N a C l  on Iso lated 
Guinea P i g ' s  I l e u m  

NaC1 so lu t ions  a d d e d  to  smal l  s t r ips  of gu inea  pig's 
i leum,  i so la ted  in a n  o x y g e n a t e d  T y r o d e  b a t h  a t  36°C, 
el ici t  qu i t e  oppos i t e  r e a c t i o n s  d e p e n d i n g  o n  t h e  acid or 
a lka l ine  p H .  

A t  p H  va lues  _> 8-0, t h e  a d m i n i s t r a t i o n  of  sma l l  vol- 
umes  of  a 1 0 %  so lu t i on  (in Tyrode)  of  NaC1 (final  con- 
c e n t r a t i o n :  2 × 10 .3  --  1 × 10 -2) is fol lowed b y  a reversible 
c o n t r a c t u r e ;  b y  a d d i n g  g r a d e d  q u a n t i t i e s  of NaC1 solution, 
i t  is poss ible  to  o b t a i n  a ' c h a r a c t e r i s t i c  c u r v e '  for  NaCI; 
a p lo t  of 1 / c o n c e n t r a t i o n  a g a i n s t  i / e f fec t  1 for  NaCI is 
g iven  in F igure  1. 

A t  p H  va lues  _~ 5.3, t h e  i n t r o d u c t i o n  of NaC1 solution 
(in T y r o d e  a t  t h e  same  pH)  in t h e  b a t h  does n o t  el ici t  any 
c o n t r a c t u r e ;  on  t h e  c o n t r a r y ,  NaCI decreases  the  effects 
of well  k n o w n  s t i m u l a n t s  such  as ace ty l cho l ine  and 
h i s t a m i n e .  B y  us ing  t h e  s a m e  t r a n s f o r m a t i o n  as  in  Fi- 
gu re  1, i t  is poss ible  to  d e m o n s t r a t e  t h a t  t h e  an t agon i sm 
of NaC1 is c o m p e t i t i v e  a g a i n s t  b o t h  ace ty l cho l ine  and 
h i s t a m i n e :  a c t u a l l y  in  p resence  of NaC1 t h e  s t r a i g h t  lines 
desc r ib ing  t h e  a c t i o n  of t h e  agon i s t  show a n  increased 
s lope w i t h  iden t i ca l  i n t e r c e p t  (Fig. 2 a n d  3). 
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Fig. I. Action of NaCI at pH = 8,1. - Ordinate: y = 1/effect 
(height of contraction, in mm); abscissa: x = 1/concentration x 10 *. 

Formula: y = 0-00658 + 0.007236 x. r ~ + 0.83153. 
0.001 < P(n = 8) < 0.01 

1 H. LINE'~VEAVER and D. BURK, J. Amer. chem. Soc. ~6, 658 
(1934). 


