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Depigrnentation and Coat Colour Variegation in Mice Treated with 8-Hydroxyquinol ine  

I t  has been found tha t  topical  appl icat ion oi 8-hydroxy-  
quinol ine (oxine, 8-HQ) to the  skin of female mice of 
several  p igmented  strains s t rongly inhibi ts  p igmenta t ion  
of the  subsequent  growth of hair. The effect shows re- 
markable  selectivity,  follicles in some areas of t rea ted  skin 
producing comple te ly  dep igmented  hair  th roughou t  a 
growth phase, while in ident ica l ly- t rea ted  ad jacen t  areas 
p igmenta t ion  of hair  occurs normally.  This results in pro- 
nounced pa t te rns  of depigmented  and normal  hair  which 
differ marked ly  in appearance  from those types  of coat  
colour var iegat ion known to be de termined  genetical ly 
in var ious ways. 

Induc t ion  of var iegat ion  by 8-HQ is reversible on ces- 
sation of t r ea tment ,  while wi th  cont inued applicat ions the  
pa t te rns  on individual  mice change marked ly  wi th  t ime.  
The  effect is though t  to be closely associated wi th  the  
waves  of hair  growth as worked out  by  BoRu• 1, and it  
bears at  least a superficial  resenlblance to the  product ion  
of coloured coat  pa t te rns  on albino rats  by  inject ions of 
an isoalloxazine dye 2. 

8-HQ is a chelat ing agent  which has found considerable 
use in analyt ica l  chemis t ry  and as an ant ibac ter ia l  and 
ant i fungal  agent. In  some animal  tests i t  has shown evi- 
dence oi carcinogenic act ivi ty ,  while o ther  tests  have  given 

Patterns of depigmentation on female 
mice treated topically with 0.5% 8- 
hydroxyquinoline in acetone. Fig. 1 
and 2, C57BL. Fig. 3, IF; Fig. 4, CBA. 
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doub t fu l  or n e g a t i v e  resul ts .  I t s  se lect ive  d e p i g m e n t i n g  
ac t ion  was f i rs t  obse rved  w i t h i n  a few weeks of s t a r t i n g  
e x p e r i m e n t s  on  i ts  ca rc inogen ic i ty  in  wh ich  app l i ca t ions  
(0.3% w / v  in acetone,  twice  weekly) were m a d e  to  t he  
c l ipped dorsa l  sk in  of C57BL • I F  F 1 h y b r i d  mice  f rom 
a b o u t  8 weeks  of age. 

S u b s e q u e n t  c o m p a r a t i v e  t e s t s  showed  t h a t  d e p i g m e n t a -  
l ion  occur red  more  r ead i ly  in  pu re  l ine  C57BL mice  t h a n  
in t he  hybr ids ,  b u t  less read i ly  in I F  mice. Male mice  were 
a lways  m u c h  less a f fec ted  t h a n  females  of t he  same  s~rain. 

F e m a l e  C57BL mice  h a v e  the re fo re  been  used in m o s t  
expe r imen t s .  I n  these  mice, 0 .1% 8-HQ in ace tone  appl ied  
twice  weekly  caused  j u s t  no t i ceab le  d e p i g m e n t a t i o n .  A t  
0.5%, however ,  new ha i r  g r o w t h  cons is ted  to a m a j o r  
e x t e n t  of n o n - p i g m e n t e d  hair ,  g iv ing  rise to  a v a r i e t y  of 
coa t  p a t t e r n s  as i l l u s t r a t ed  in F igures  1 a n d  2. F u r t h e r  in- 
crease to 1.0%, or  increased  f r equency  of app l ica t ion ,  
m a d e  l i t t l e  a p p a r e n t  d i f ference a n d  comple t e  d e p i g m e n t a -  
l i on  has  n o t  been  observed .  

The  lesser effect  of 0 .5% 8 -HQ on female  I F  mice  is 
s h o w n  in F igure  3. Severa l  s t r a in s  of b r o w n  mice  (C3H, 
CBA, DBA,  MP) g iven  s imi la r  t r e a t m e n t  also deve loped  
p a t t e r n s  of d e p i g m e n t a t i o n  (Figure  4). 

App l i ca t ions  a t  0.5% in acidif ied aqueous  so lu t ion  or in  
l iquid  pa ra f f i n  s imi la r ly  i nduced  select ive d e p i g m e n t a t i o n  
in C57BL females.  A d m i n i s t r a t i o n  in  t h e  d r i n k i n g  w a t e r  
a t  s t r e n g t h s  up  to 0 .5% h a d  no  effect, b u t  t h i s  is p r o b a b l y  
n o t  su rp r i s ing  as 8-HQ is i n a c t i v a t e d  b y  i n t a c t  red b lood  
cells a and  is un l ike ly  to r each  t h e  follicles in  a n  ac t ive  
form. 

I n  c o n t r a s t  to  t h e  s t r i k ing  effect  of 8-HQ on y o u n g  a d u l t  
female  mice, app l i ca t ions  to  C57BL or C57BL • I F  mice  
f rom 4 days  of age h a d  no effect  on  p i g m e n t a t i o n  of t he  
f i rs t  coa t  of ha i r .  M a x i m u m  v a r i e g a t i o n  appea r s  to  occur  
in  g r o w t h  cycles G3 a n d  G4 a t  a p p r o x i m a t e l y  3 to  9 
m o n t h s  of age, a f t e r  w h i c h  t r e a t e d  mice  deve lop  less dis- 
t i n c t  p a t t e r n s  of d e p i g m e n t a t i o n  a p p a r e n t l y  cor re la ted  
w i t h  t he  more  p a t c h y  g r o w t h  of ha i r  w h i c h  occurs  in  
older  an imals .  

No r e p o r t  ha s  b e e n  found  of 8-HQ as a n  i n h i b i t o r  of 
melanogenes i s  in vivo,  t h o u g h  i t  has  been  r epo r t ed  to  in- 
h i b i t  p o t a t o  ty ros inase  in vi t ro4.  M a n y  o the r  s u b s t a n c e s  

h a v e  long been  k n o w n  to  in te r fe re  w i t h  some s tage  of 
melanogenes is ,  wh ich  invo lves  t he  copper  e n z y m e  ty ro -  
sinase,  b u t  app l i ca t ions  of va r ious  o the r  copper  r eagen t s  
(2 -mercap topyr id ine ,  8 -mercap toqu ino l ine  hydroch lo r ide ,  
cupron ,  2 ,2 ' -b iqu ino ly l ,  2 , 9 - d i m e t h y l - 1 , 1 0 - p h e n a n t h r o -  
l ine a n d  zinc d i b e n z y l d i t h i o c a r b a m a t e )  all fai led to i nh ib i t  
p i g m e n t a t i o n  in female  C57BL mice. 

Th i s  suggests  t h a t  t he  d e p i g m e n t i n g  ac t ion  of 8-HQ, 
l ike i ts  a n t i b a c t e r i a l  and  fung i s t a t i c  ac t ion  3, m a y  d e p e n d  
on  t h e  toxic  ac t ion  of a m e t a l  complex  r a t h e r  t h a n  to 
d i r ec t  c o m b i n a t i o n  w i t h  ty ros inase  copper .  A l t h o u g h  i t  is 
sugges ted  t h a t  t he  select ive ac t ion  aga ins t  follicles in  t h e  
t r e a t e d  a rea  is p r o b a b l y  r e l a t ed  to  t he  ha i r  g r o w t h  cycles, 
t he  mode  of ac t ion  of th i s  se lec t iv i ty  is n o t  known.  

Zusammenfassung.  Die Melanogenese  wi rd  bei  M~tusen 
d u r c h  8 - H y d r o x y c h i n o l i n  se lek t iv  g e h e m m t .  Besonders  
bei  b e h a n d e l t e n  we ib l i chen  T ie ren  des S t a m m e s  C57BL 
en twicke l t  s ich ein ausse rgew6hnl iches  H a a r m u s t e r  m i t  
a b w e c h s e t n d e n  schwarzen  u n d  weissen St re i fen  oder  
Kreisen.  Diese revers ib le  W i r k u n g  wurde  bei  neuge-  
b o r e n e n  MS~usen oder  n a c h  B e h a n d l u n g  m i t  Cu - r eak t i ven  
S u b s t a n z e n  n i c h t  b e o b a c h t e t .  
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H e t e r o g e n e i t y  of E r y t h r o c y t e  Cata lase  : Var iabi l i ty  

H u m a n  as well  as horse  e r y t h r o c y t e  ca t a l a se  can  be  
s e p a r a t e d  in to  t h r e e  e n z y m a t i c a l l y  ac t ive  f rac t ions  desig- 
n a t e d  as A, B and  C, accord ing  to t h e  m o l a r i t y  of t h e  
buffer  r equ i red  for e lu t ion  f rom DEAE-ce l lu lose  a t  p H  6.8 
( A < B < C ) ~ - s .  I n  t h e  absence  of oxygen  a n d  h e a v y  
m e t a l  ca ta lys ts ,  f r ac t ion  A is found  exclus ive ly  2-4. I n  
order  to  e luc ida te  w h e t h e r  pur i f ied  f r ac t ion  A cor responds  
to t he  n a t i v e  fo rm of cata lase ,  t h e  isoelectr ic  p o i n t  ( IEP)  
of th i s  f r ac t ion  was  c o m p a r e d  w i t h  t he  one of ca ta l a se  in 
a f resh  hemolysa t e .  

F r a c t i o n  B a n d  C of e r y t h r o c y t e  ca ta l a se  are  fo rmed  
ou t  of f r ac t ion  A b y  i r revers ib le  o x i d a t i o n  of su l fhydry l  
g roups  in t he  presence  of oxygen  a n d  h e a v y  m e t a l  
ca t a lys t s  ~. E v i d e n c e  for t he  f o r m a t i o n  of acidic groups  
d u r i n g  t h i s  t r a n s i t i o n  was o b t a i n e d  b y  c o m p a r i n g  t he  
I E P  of these  f ract ions .  

Materials and methods. Pur i f i ed  f r ac t ions  A a n d  C of 
h u m a n  a n d  horse  e r y t h r o c y t e  ca ta lase ,  as well  as hemo-  
lysates,  were p r e p a r e d  as descr ibed  previous ly4.  Ca ta lase  
a c t i v i t y  was d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  (Beck- 
m a n  DB) a t  240 n m  and  25~ 5. T he  n u m b e r  of sulf- 
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h y d r y l  groups,  d i su lph ide  br idges  and  i r revers ib ly  oxid ized  
su l fhydry l  groups  p r e s e n t  in t he  f r ac t ions  used  for  iso- 
electr ic  focusing was d e t e r m i n e d  b y  t i t r a t i o n  w i t h  p-Chlo- 
r o m e r c u r i b e n z o a t e  (pCMB) 4, 6. The  resul t s  are s u m m a r i z e d  
in t he  Table .  

The  isoelectr ic  focusing e x p e r i m e n t s  were pe r fo rmed  in 
a U n i p h o r  a p p a r a t u s  ( L K B - P r o d u k t e r  AB,  S tockho lm-  
B r o m m a ,  Sweden) accord ing  to t he  m e t h o d  of VESTER- 
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