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In vivo Assay for Melanocyte Lightening 
Substances 

Introduction. Dest ruc t ion  of the  frog h y p o t h a l a m u s  
causes a m a x i m u m  dispersal  of melan in  granules  in the  
de rmal  and ep idermal  melanocy tes  w i th  resul t ing darken-  
ing of the  skin 1. This  is p robab ly  due to an increased re- 
lease of me lanocy te  s t imula t ing  ho rmone  (MSH) f rom the  
p i t u i t a ry  as a resul t  of removal  of the  h y p o t h a l a m i c  in- 
h ib i to ry  influence ~. 

The p resen t  s tudy  utilizes these  h y p o t h a l a m i c  lesioned 
frogs for the  assay of subs tances  causing aggregat ion  of 
melanin  granules (melanocyte  l ightening).  The use of 
mela tonin ,  the  mos t  p o t e n t  l ightening compound  known,  
is suggested as the  s tandard .  

Methods. Adul t  male frogs (Rana pipiens), weighing 
30-50 g, were anes the t ized  wi th  ether.  Af ter  the  mucosa  
of the  m o u t h  was incised, the  pa raspheno id  bone be tween  
the  regions of the  p i tu i t a ry  and optic  ch iasma was drilled 
wi th  a den ta l  bur r  unt i l  only a th in  lamina  of cart i lage 
covered the  hypo tha l amic  area. This car t i lagenous flap 
was excised and  the  hypo tha l amic  lobes r emoved  by  
suction.  

Solutions were in jec ted  into the  dorsal  l y m p h  sac of 
frogs lesioned at  least  3 days  before assay 3. Only frogs 
wi th  a melanocyte  index  (MI) of 5.0 on the  scale of 
1.0-5.03,4 were utilized. The conven ien t  1 h response  
a p p r o x i m a t e d  the  m a x i m u m  MI decrease and was used 
in the  assay. 

The compounds  tes ted  were dissolved in absolute  
e thanol ,  0.1 N NaOH,  0.01 N HC1-0.9% aqueous NaC1, or 
in N u m b e r  100 Sterile Vehicle (Upjohn).  All subsequen t  
di lut ions were made  wi th  the  acid saline. 

Results and discussion. The subs tances  assayed for the i r  
abi l i ty  to cause melanocy te  l ightening in frogs previous ly  
da rkened  by  remova l  of the  h y p o t h a l a m u s  are shown in 
the  Table.  Mela tonin  was clearly the  mos t  po t en t  l ighten- 
ing agent  tes ted.  The failure of large doses of m a n y  of the  
o ther  compounds  to cause melanocyte  l ightening is indica-  
t ive of the  specifici ty of the  assay. 

Whereas  4.0 mg of N-ace ty l  serotonin  did no t  l ighten 
~he frogs, only 0.4 mg of 5 -n l e thoxy t ryp t amine  did reduce 
the  MI to 4.O. This indicates  t h a t  the  O-me thy l  group is 
more i m p o r t a n t  for the  l ightening capac i ty  of mela ton in  
t h a n  the  N-ace ty l  group, a l though bo th  are necessary  for 
m a x i m u m  act ivi ty .  
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Regression line of melanocyte index responses to melatonin in 160 
frogs, with 95% confidence limits for each mean response. 

The da rkened  frogs can be reuti l ized on successive 
days. Af ter  r epea ted  handl ing,  however ,  some frogs m a y  
t empora r i ly  l ighten.  

The MI responses  were found  to  be a l inear func t ion  of 
the  log dose of the  compounds  tes ted .  The Figure  shows 
the  regression line for me la ton in  calcula ted by  the  m e t h o d  
of least  squares.  The 95% confidence l imits  are repre-  
sented  for each m e a n  response.  

Mela tonin  appears  to be a sui table s t a n d a r d  for the  
assay of me lanocy te  l igh ten ing  substances .  The a m o u n t  
of me la ton in  necessary  to  p roduce  a decrease in the  MI 
to 4.0 m i g h t  be def ined as 'un i t '  ac t iv i ty .  In  such a case, 
0.45 #g of me la ton in  would produce  a response equ iva len t  
to 1 uni t  ~. 

Melanocyte lightening activity of various substances in the lesioned 
frog 

~g of substance 
reducing MI 
to 4.0 

Melatonin (5-methoxy-N-acetyltryptamine) 0.45 
5-Methoxytryptamine 400 
Epinephrine 20 
Norepinephrine 20 

/~g failing to re- 
duce MI ~ to 4.0 

N-Acetyl serotonin 4000 
Serotonin ereatinine sulfate 4000 
Serotonin hydrogen oxalate 4000 
Tryptamine 4000 
N, N-Dimethyltryptamine 4000 
Acetylcholine 4000 
Histamine 4000 
Hydroeor tisone 4000 
Dexamethasone 4000 
Conjugated estrogens 4000 
L-Triiodothyronine 2000 
L-Thyroxine 1000 

~MI = melanocyte index. 

Rdsumd. L'emplo i  de grenouilles don t  la p i g m e n t a t i o n  
est  noircie par  l ' ab la t ion  de la r fg ion  h y p o t h a l a m i q u e  est  
present6e comme une m6thode  d 'essai  des subs tances  
6claircissant les m61anocytes. Bien que la pr4sence des 
deux groupes  O -me t h y l  e t  N-ace ty l  de Ia m61atonine soi t  
n6cessaire pour  un effet  6claircissant m a x i m u m ,  il semble  
que le groupe O -me t h y l  soit le plus impor t an t .  La m61a- 
tonine  est  propos6e comme s t andard .  
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