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was  d i scon t inued .  A m o n g  ' non -e s sen t i a l '  a m i n o  acids,  
g lyc ine-def ic iency  r e su l t ed  in  t o t a l  m o r t a l i t y  of l a rvae ,  
whi le  in  o t h e r  cases fewer  l a r v a e  b e c a m e  a d u l t s  in longer  
t ime ,  as c o m p a r e d  w i t h  n o r m a l  la rvae .  Omiss ion  of a n y  
one ' e s sen t i a l '  a m i n o  acid m a d e  t h e  d ie t  en t i r e ly  u n s u i t -  
ab le  for  a p o s y m b i o t i c  i nd iv idua l s  since,  in  a l m o s t  all  
cases,  no  or  v e r y  few l a rvae  b e c a m e  adu l t s .  I t  is t he re fo re  
e v i d e n t  t h a t  t h e  yeas t - l ike  mic ro -o rgan i sms  s u p p l y  in 
v a r y i n g  a m o u n t s  a l m o s t  al l  t h e  t e n  ' e s sen t i a l '  a n d  m o s t  
of t he  ' non -e s sen t i a l '  a m i n o  acids.  

The  p r e s e n t  examp le  of t h e  phys io logy  of s y m b i o t e s  is 
p r o b a b l y  t h e  f i rs t  of i t s  t y p e  where  i n t r ace l l u l a r  micro-  
o r g a n i s m s  h a v e  been  s h o w n  to  p l a y  a n  i m p o r t a n t  role in  
t h e  a m i n o  acid r e q u i r e m e n t  of a n  insect .  A p o s y m b i o t i c  
cond i t i on  is, however ,  k n o w n  to  cause  h i g h e r  m o r t a l i t y  in  
Coptosoma*, Triatoma ~, a n d  Rhodnius 6, or  to  p roduce  
a d d i t i o n a l  d i e t a r y  d e m a n d s  for v i t a m i n s  of B - c o m p l e x  in 
Lasioderma 1 a n d  Oryzaephilus ~. T6TH s ha s  d e m o n s t r a t e d  
f ixa t ion  of n i t r o g e n  in t he  h o s t  b o d y  b y  mic robes  f r o m  
a t m o s p h e r e ,  or  f rom n i t r o g e n o u s  was t e  p r o d u c t s  s u c h  as 
ur ic  acid.  

The  full  de ta i l s  of t he  i n v e s t i g a t i o n  will be  p u b l i s h e d  
e lsewhere  in due  t ime .  
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Rdsum~ 

Les a u t e u r s  o n t  soumis  des  l a rves  de  Stegobium pani- 
ceum L. k u n  r6gime c o n t e n a n t  s e u l e m e n t  des acides  
amines .  Ils o n t  aussi  cons t a t~  e x p 6 r i m e n t a l e m e n t  que  la 
levure ,  de  m~me  que  les s y m b i o n t e s  in t r ace l lu la i r e s  four-  
n i s sen t  des  acides  a m i n e s  en  q u a n t i t ~ s  v a r i a b l e s  se lon 
l ' h6 te .  

Some Etiological  Factors in the Production 
of Malignant  Melanoma 

GHADIALLY a n d  BARKER 1 h a v e  found  t h a t  t he  me lano-  
t i c  t u m o u r s  p r o d u c e d  in h a m s t e r  sk in  b y  r e p e a t e d  appl i -  
ca t ions  of 9 : 1 0  d i m e t h y l  1 :2  b e n z a n t h r a c e n e  ar ise  f rom 
a n e t w o r k  of m e l a n o c y t e s  s u r r o u n d i n g  some of t he  pilo-  
sebaceous  follicles. I t  is well  k n o w n  t h a t  chemica l  ca rc in -  
ogens  p e n e t r a t e ,  a c c u m u l a t e ,  a n d  pe r s i s t  in  h a i r  follicles 
for  a cons ide rab le  per iod  of t i m e  a n d  t h a t  a n  ear ly  effect  
of ca rc inogenic  ac t ion  is d i s r u p t i o n  of sebaceous  g l ands  ~. 
I t  would  the re fo re  a p p e a r  t h a t  t h e  pecu l i a r  d i s t r i b u t i o n  of 
m e l a n o c y t e s  in  t h e  h a m s t e r  sk in  p laces  t he se  cells in a 
m o s t  v u l n e r a b l e  pos i t ion  for  a t t a c k  b y  t he  carc inogen .  
T h e  f ac t  t h a t  s imi la r  n e t w o r k s  h a v e  h i t h e r t o  n o t  been  ob-  
s e r v e d  in  m o u s e  a n d  r a b b i t  sk in  exp la ins  w h y  h a m s t e r s  
a re  so p r o n e  to  t he  d e v e l o p m e n t  of m e l a n o t i c  t u m o u r s  
whi le  mice  a n d  r a b b i t s  are  not .  

M a n y  la rge  m e l a n o t i e  n e t w o r k s  also s u r r o u n d  t h e  
coarse  h a i r  p r o d u c i n g  g i a n t  p i losebaceous  follicles s i t u a t e d  
in t he  c o s t o v e r t e b r a l  spo t  of t he  h a m s t e r .  R e p e a t e d  p a i n t -  
ing of t h e  c o s t o v e r t e b r a l  spot ,  howeve r ,  d id  n o t  p roduce  
m e l a n o t i c  t u m o u r s  in  t h e  spo t  itself,  t h o u g h  m a n y  such  
t u m o u r s  a p p e a r e d  in t h e  s u r r o u n d i n g  sk in  1. The  m o s t  
l ike ly  e x p l a n a t i o n  of t h i s  p h e n o m e n o n  is t h a t  t he  carc in-  
ogen  was  r a p i d l y  f lushed  o u t  b y  t h e  sec re t ion  f rom these  
large  s ebaceous  g lands .  

Whole mount of hamster shin showing network of dendritic melano- 
cytes surrounding pilosebaceous follicles in the region just above 

and around sebaceous glands. Haematoxylin aud eosin × 137 

O u r  e x p e r i m e n t s  on  t h e  h i s togenes i s  of t h e  h a m s t e r  
m e l a n o m a  1 sugges t  t h a t  a close a s soc ia t ion  be tween  
m e l a n o c y t e s  a n d  t h e  p i losebaceous  follicles p r o d u c i n g  fine 
h a i r  m a y  be  dange rous ,  whi le  a n  a s soc ia t ion  be tween  
m e l a n o c y t e s  a n d  large p i losebaceous  follicles p roduc ing  
large coarse  h a i r  m a y  n o t  be so dange rous .  I n  m a n  a close 
assoc ia t ion  b e t w e e n  a large col lec t ion  of m e t a n o c y t e s  and  
p i losebaceous  a p p a r a t u s ,  s imi la r  to  t h a t  seen  in  the  
h a m s t e r ,  does  n o t  occur  in  n o r m a l  sk in  b u t  is somet imes  
seen in naevi .  T h e  h a i r y  mole  of m a n ;  a well  recognised 
c l in ical  en t i t y ,  m a y  be  cons ide red  mo rp h o l o g i ca l l y  s imilar  
in  c e r t a i n  respec t s  to  t h e  c o s t o v e r t e b r a l  spo t  of the  
h a m s t e r  for  in b o t h  these  s i tes  we f ind  large  coarse  hairs,  
large sebaceous  g lands ,  a n d  a b u n d a n t  me lanocy te s .  Since 
t h e  c o s t o v e r t e b r a l  spo t  is v e r y  r e s i s t a n t  to  t h e  ac t ion  of 
chemica l  ca rc inogens  one  m i g h t  suspec t  t h a t  t h e  same 
is p r o b a b l y  t r u e  in t h e  case of t h e  h a i r y  mole  of man.  
Cl inical  o b s e r v a t i o n  s u p p o r t s  t h i s  idea  for  m a l i g n a n t  
c h a n g e s  v e r y  r a r e ly  occur  in  t h e  h a i r y  mole  s . 

I t  is n o w  genera l ly  accep t ed  t h a t  w h e n  a m a l i g n a n t  
m e l a n o m a  ar ises  in a mole  or  in  n o r m a l  h u m a n  sk in  i t  is 
f r om m e l a n o c y t e s  a t  t h e  d e r m o - e p i d e r m a l  j unc t i on .  In 
t h i s  pos i t ion  u l t r a v i o l e t  l i gh t  in t h e  fo rm of so lar  r ad i a t i on  

t F. N. GHAD1ALLY and J. F. BARKER, J. Path. Bact. 79, in press 
(1960). 

2 V. SUTZEFF, E.  V. COW'DRY, and A. CRObIINGER, Cancer Res. 
15, 637 (1955). 

a j .  BELISARIO, Cancer o] the Skin (Butterworth & Co., London 
1959), p. 191. 

* H. O. LANCASTER, Lancet 2, 929 (1955). 
5 H. O. LANCASTER, Med. J. Aust. I, 108g (t956). 

E. P. CAWLEY, Arch. Derm. Syph. 66, 440 (1952). 
M. GORDON, Zoologica 35, 19 (1950). 

8 F. N. GHADIALLY and M. GORDON, Cancer Res. 17, 597 (1957}. 
9 A. C. ALLEN, Arch. Derm. Syph., Chicago 69, 150 (1954). 



[15. VII. 1960] Br6ves comnmnications Brevi connmicazioni 313 

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 .  
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Department o/ Pathology, University o~ She/field (Eng- 
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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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