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The action of a supernatant obtained after  extract ion of a homogcnate of the mucosa  and sub- 
mueosa  of the human appendix with 95% acetone on the melanophores of the f rog  skin was in- 
vestigated.  A bleaching action was found, indicating that the homogenate contained melatonin. 
Considering the high content of the melatonin p recu r so r ,  5-hydroxytryptamine (serotonin), in 
the enterochromaff in  cells,  the possibil i ty of melatonin biosynthesis in these cells  during 
serotonin metabol ism can be postulated. 
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McCord and Allen [4] descr ibed bleaching of the head of tadpoles af ter  they had been fed on plant food 
mixed with bovine pineal gland. This bleaching lasted about 3 h and was visible with the naked eye. Later ,  
L e r n e r  et al. [3] isolated a hitherto unknown substance, 5-methyoxy-N-acety l t ryptamine ,  from the bovine 
pineal gland, a derivative of 5-hydroxytryptamine (serotonin) with an exceptionally s trong bleaching action 
on melanophores  of the f rog  skin, on account of which it was called melatonin. 

Melatonin is now regarded  as a specific hormone of the pineal gland, andgrea t  importance is attached 
to it in the regulation of vital p roces ses  [1, 2]. 

The main site of biosynthesis  and metabol ism of the melatonin p recu r so r ,  5-hydroxytryptamine,  in 
the body is now known to be the enterochromaff in  (Ec) cells of the gastrointest inal  t rac t .  With this in mind 
it was postulated that melatonin is formed in the Ec cells during metabol ism of serotonin. 

E X P E R I M E N T A L  M E T H O D  

Human appendices removed  at appendectomy were kept in liquid nitrogen for 12 ho On a f reezing 
micro tome with measured  carbon dioxide feed to the knife, sections 10-15~ in thickness were cut through 
the mucosa  and submucosa.  The sect ions were homogenized with 3 volumes of isotonic sodium chloride 
solution. Extract ion of the serotonin derivat ives was ca r r i ed  out in the cold with 50 ml of 95%acetone solu- 
tion. The supernatant  was washed twice and used in the experiment .  

The f rog  skin was f i rs t  moistened for 1 h in cold Ringer ' s  solution and s t re tched out on a plastic 
f rame.  The action of the supernatant,  of 95%acetone, and of 10%caffeine on the melanophores was inves-  
tigated, af ter  which the darkened skin was incubated in the supernatant for 15 o r  30 min, 1-5 h, and 1-5 
days. The resul ts  were read on the same area  of skin (50-60 melanophores per  field of vision under low 
power) with a magnification of 56 • 600 • and examination with the naked eye.  
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Fig. 1. Bleaching action of melatonin of Ec cel ls  of the 
human appendix on melanophores  of the f rog skin: a) 
no rma l  melanophores  of the f rog '  s skin; b) aggregat ion 
of p igment  in pe r inue Iea r  zone of melanophores  a f t e r  
incubation of f rog  skin  for  20 min in the t e s t  supernatant ;  
c) melanophores  of f rog  skin before t r ea tmen t  with t e s t  
supernatant ;  d) dec rea sed  density of melanophores  a f t e r  
incubation of f rog  skin for  1 h in supernatant ;  e) f rog  skin 
incubation for  5 h in supernatant:  outlines of pigment  g ra ins  
a re  obl i tera ted;  f) no rma l  f rog  skin; g) darkening of f rog  
skin a f te r  incubation for  1 h in 10%caffeine; h) bleaching 
of f rog  skin, darkened a f te r  exposure  to caffe ine , - l .5  h a f te r  
incubation in t es t  supernatant ,  a, b) 600 x; c, d, g, h) 56 x; 
e, f) 3 x (magnifying glass) .  

E X P E R I M E N T A L  R E S U L T S  

From 15 to 20 min a f t e r  incubation of the frog'  s skin in the supernatant  dist inct  aggegation of p ig-  
ment  granules  in the cen t ra l  par t  of the melanophores  around the pale nucleus could be seen under  high 
power.  The p r o c e s s e s  of the melanophores  were  poorly  outlined and appeared  to be " f ragmented"  compared  
with the control  (Fig. l a ,  b). 

Under  low power  1 h a f te r  incubation, bleaching of the skin could be seen  in the field of vision.  The 
melanophores  had become s m a l l e r  because  of the escape  of pigment  gra ins  into the zone around the nucleus,  
and the distance between the individual cel ls  had increased ,  giving the effect  of a reduction in the n u m b e r  
of melanophores  pe r  unit a r e a  and of bleachin~ of the skin (Fig. lc ,  d). 
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By the end of the 5th hour  the bleaching was visible with the naked eye: the pigment  gra ins  were less  
c l ea r ly  visible and t he i r  outl ines were  b lu r red  (Fig. l e ,  f). On fu r the r  incubation of the f rog  skin in the 
supernatant  at 4~ the bleaching effect  inc reased  until  the 5th day. 

To rule out the poss ib i l i ty  of obtaining posit ive resu l t s  on account of the action of the ex t rac t ing  sub-  
s tance,  the f rog  skin was incubated in 95%acetone for  the same  per iod of t ime.  After  incubation for  30 mi~ 
the skin hecame hard  and wrinkled,  da rk  brown in color ,  and on mic roscop i c  examinat ion  the individual 
melanophores  were a lmos t  indis t inguishable.  A 10% solution of caffeine caused definite darkening of the 
skin 1 h a f t e r  incubation because  of l a rge  aggregat ions  of melanophores  (Fig. lg),  and a f t e r  2-4 h this could 
be obse rved  with the naked eye.  

Af ter  washing the darkened skin in cold R inge r ' s  solution followed by incubation in the supernatant ,  
aggregat ion  of the p igment  grains  f rom the p r o c e s s e s  of the cel ls  began 1-1.5 h la ter .  It was less  distinct 
than a f t e r  exposure  to the supernatant  without p r e l i m i n a r y  incubation of the f rog skin in 10%caffeine (Fig. 
1 h). 

These  resu l t s  a re  evidence of the p r e s e nce  of melatonin in a homogenate  of the mucosa  and sub- 
mucosa  of the human appendix, for  the effect  descr ibed  is specif ic  for  this hormone and it was demons t ra ted  
p rev ious ly  only in pineal  e x t r a c t s  [1, 5]. 

Since the Ec cel ls  a re  the pr inc ipa l  site for  the b iosynthes is  and me tabo l i sm of serotonin,  the d i rec t  
p r e c u r s o r  of melatonin,  the re  is r e a s on  to a sc r ibe  this action of the homogenate  r e s e m b l i n g  the effect  of 
melatonin to the Ec ce i l s .  

]-, 

2. 
3, 
4. 
5o 

L I T E R A T U R E  C I T E D  

A. M. Khelinskii, The Pineal Gland [in Russian], Moscow (1969). 
E. I.  Chazov et  al. ,  Vopr.  Med. Khimii ,  No. 1, 3 (1972). 
A. B. Le rne r ,  J .  D. Case ,  et al. ,  J ,  Amer .  Chem.  Soc., 80, 2587 (1958). 
C. P. McCord and Fo P, Allen, J .  Exp. Zool.,  23, 20~ (1917). 
J .  Supniewski, T.  Marczynski ,  et  al . ,  Bull.  Acad. Pol.  Sci., 8, 483 (1960). 

957 


