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I m m u n o h i s t o l o g i c a l  loca l izat ion  of m e l a t o n i n  in the rat d iges t ive  s y s t e m  
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Summary. The  h ighes t  a m o u n t  of m e l a t o n i n  (M), localized immunoh i s to log ica l ly ,  was  found  in r ec tum,  decreas ing  
in t he  o rder :  colon, d u o d e n u m ,  caecum,  esophagus ,  s tomach ,  i l eum a n d  j e j u n u m .  No M was found  in t h e  liver,  spleen 
or  pancreas .  The  d i s t r i b u t i o n  of M cor responds  w i t h  t h e  loca l iza t ion  of s e ro t o n i n -p ro d u e i n g  a rg en t a f f i n  cells. 

Mela to l l in  ( N - a c e t y l - 5 - m e t h o x y t r y p t a m i n e )  was f i rs t  
t i m e  i so la ted  f rom t h e  p inea l  g l and  b y  L e r n e r  et  aLL Fo r  
m a n y  years  m e l a t o n i n  was r ega rded  as be ing  s y n t h e t i z e d  
exc lus ive ly  in t h e  p inea l  g l and  4. However ,  in  r ecen t  
years ,  t h e  m e l a t o n i n  s y n t h e t i z i n g  enzyme,  h y d r o x y -  
i n d o l e - O - m e t h y l t r a n s f e r a s e  ha s  also been  found  in t h e  
r e t i n a  a n d  t he  H a r d e r i a n  g land  5. I n  v i t ro  syn thes i s  of 
m e l a t o n i n  f rom se ro ton in  ha s  been  d e m o n s t r a t e d  in t h e  
r e t i na l  t i s sue  8; m e l a t o n i n  was ident i f ied  us ing  b ioa s say  in 
m a n y  areas  of t he  b r a i n  7, a n d  b y  r a d i o i m m u n o a s s a y  
m e l a t o n i n  ha s  been  found  in t he  H a r d e r i a n  g land  an d  t h e  
r e t i n a  8. Immunoh i s to log i ca l l y ,  m e l a t o n i n  ha s  been  local- 
ized in t he  ou te r  nuc lea r  layer  of t he  re t ina ,  in  t he  opt ic  
nerve ,  c h i a s m a  a n d  t r ac t ,  in t h e  s u p r a c h i a s m a t i c  nu-  
cleus",  a n d  ill t h e  H a r d e r i a n  g l and  1~ W e  h a v e  also 
ev idence  s u p p o r t i n g  t he  concep t  t h a t  m e l a t o n i n  m a y  be  
s y n t h e t i z e d  in o the r  a reas  t h a n  t h e  p inea l  gland.  N-ace ty -  
l a t ed  i n d o l e a l k y l a m i n e  ( later  ident i f ied  as me la ton in )  has  
been  found  in t he  r e t i n a  3 weeks  a f t e r  b i l a t e ra l  sec t ion ing  
of t he  opt ic  ne rves  a n d  6 weeks  a f t e r  p i n e a l e c t o m y l L  
R e c e n t l y  a r e p o r t  ha s  been  pub l i shed  which  suggests  t h a t  
m e l a t o n i n  m a y  also be  s y n t h e t i z e d  in e n t e r o c h r o m a f f i n  
cells of t he  ga s t ro - in t e s t i na l  t r ac t .  Us ing  t h i n  l ayer  
c h r o m a t o g r a p h y ,  K v e t n o y  e t  al. h a v e  d e m o n s t r a t e d  t h e  
presence  of m e l a t o n i n  in an  e x t r a c t  of t he  m u c o s a  of 
h u m a n  append ices  12. I n  a biological  t e s t  sys tem,  th i s  
e x t r a c t  p roduced  a l i gh t en ing  of t he  frog skin  me lano-  
phores  wh ich  was c o m p a r a b l e  to  t he  effect  of m e l a t o n i n  13. 

I n  o rder  to  i n v es t i g a t e  t h e  cel lular  loca l iza t ion  of mela-  
t o n i n  in t h e  d iges t ive  sys tem,  we h a v e  i n v e s t i g a t e d  
i m m u n o h i s t o l o g i c a l l y  esophagus ,  s t omach ,  in tes t ines ,  
l iver,  sp leen a n d  panc rea s  in  a d u l t  male  rats .  Us ing  doub le  
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A Cresyl violet staining of the rat 
mucosa in the colon. ~ Lieber- 
kfihn's crypts, x 200. 
B Fluorescein labelled antibody 
technique. ~ Specific fluorescence 
indicating melatonin in the middle 
and basal portions of the Lieber- 
kiihn's crypts. 
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Crossreaetivity of antisera (calculated on a weight basis as equiva- 
lence at 50% displacement of 3H-melatonin) 

Antigen Melatonin-M-BSA 

Melatonin 100.0 
N-Acetylserotonin 1.3 
6-Hydroxymelatonin < 0.1 
5-Methoxytryptamine < 0.1 
N-Acetyl-l-tryptophan < 0.1 
Bufotenine monooxalate hydrate < 0.1 
N-Acetyl-l-tryptophanamide < 0.1 
Serotonin Creatinine sulphate < 0.1 
5-Methoxyindoleaeetie acid < 0.1 
5-Hydroxy-N-methyltryptamine oxalate < 0.1 
N-Methyltryptamine < 0.1 
5-MethoxytryptophoI < 0.1 
Tryptamine hydrochloride < 0.i 

5-Methyltryptamine hydrochloride < 0.1 
N-Me}hylserotonin hydrogen oxalate < 0.1 

a n t i b o d y  t echn ique ,  t he  t i ssues  were p r e p a r e d  accord ing  
to t he  m e t h o d  descr ibed  in a p rev ious  p a p e r  11. The  f i rs t  
a n t i b o d y ,  a h i g h l y  specific a n t i - m e l a t o n i n  a n t i b o d y  
(table),  has  been  p r e p a r e d  accord ing  to G r o t a  and  
B r o w n  1~; the  second a n t i b o d y ,  a f luorescein label led an t i -  
body ,  was  used as descr ibed  b y  Coons e t  al. 15. C o m p a r a b l e  
ser ial  sect ions  were s t a i ned  b y  cresyl  v io le t  for ident i f ica-  
t ion  of cel lular  detai ls .  T he  specif ic i ty  of t h e  s t a in ing  was 
d e t e r m i n e d  in 3 s epa ra t e  t e s t s :  a) t he  a n t i m e l a t o n i n  
s e rum was s a t u r a t e d  w i t h  m e l a t o n i n ;  b) t he  d i f fe ren t  
specific a n t i s e r u m  (an t i t e s tos te rone)  were used for com- 
pa r i son ;  a n d  c) t he  r eac t i on  was p e r f o r m e d  w i t h  second 
a n t i b o d y ,  w i t h o u t  us ing  t h e  specific a n t i m e l a t o n i n  
s e r u m  11. 
No specific f luorescence was found  in t he  liver,  spleen or 
pancreas .  However ,  f luorescence i n d i c a t i n g  m e l a t o n i n  
was obse rved  t h r o u g h o u t  t he  whole  d iges t ive  sys tem.  I n  
t he  esophagus ,  m e l a t o n i n  is m o s t l y  p r e s en t  in  t he  basa l  

ep i the l i um b u t  some also is f ound  in t he  c i rcular  muscles .  
I n  t he  s tomach ,  t h e  f luorescence was regis tered  in the  
g l a n d u l a r  po r t i on  of t he  wall. One of t he  h ighes t  a m o u n t s  
of m e l a t o n i n  was found  in t he  d u o d e n u m ,  m o s t l y  in  t he  
L i e b e r k i i h n ' s  c ryp t s  a n d  t he  B r u n n e r ' s  g lands  b u t  a con-  
s iderable  a m o u n t  was also local ized in t h e  villi. On t he  
o t h e r  h a n d ,  t he  j e j u n u m  was found  to be  a lmos t  m e l a t o n i n  
free, w i t h  on ly  a few f luorescen t  par t ic les  s ca t t e r ed  in t he  
g l andu la r  por t ion .  More m e l a t o n i n  t h a n  in t he  j e j u n u m ,  
b u t  far  less t h a n  in t he  d u o d e n u m ,  was reg is te red  in t he  
i leum. F luorescence  was d i s t r i b u t e d  m o s t l y  in  t he  Lieber-  
k t ihn ' s  c ryp t s  a n d  villi. I n  t h e  caecum,  colon a n d  t he  
r ec tum,  t he  d i s t r i b u t i o n  of f luorescence was a l m o s t  iden-  
t ica l  b u t  t h e r e  was a r i s ing q u a n t i t y  of m e l a t o n i n  t o w a r d  
r ec tum,  where  i t  r eached  t he  h ighes t  concen t r a t i on .  Most  
f luorescence was obse rved  in t he  h ighe r  a n d  apica l  por-  
t ions  of t h e  L i e b e r k i i h n ' s  c r y p t s  (figure, A, B). The  e x a c t  
loca l iza t ion  of m e l a t o n i n  in respec t  to  t h e  t y p e  of cell 
c o n t a i n i n g  t he  N - a c e t y l a t e d  indo lea lky lamines  will re- 
quire  a f u r t h e r  s tudy .  
The  d i s t r i b u t i o n  of m e l a t o n i n  (higher  in t h e  s t o m a c h  a n d  
d u o d e n u m ,  low in t he  j e j u n u m  and  i l eum a n d  r is ing 
aga in  t o w a r d  r ec tum)  co r responds  to t he  d i s t r i b u t i o n  of 
s e ro ton in -p roduc ing  a rgen t a f f i n  cells ls,l~. Moreover ,  t he  
local iza t ion of f luorescence in t he  L i e b e r k t i h n ' s  c r y p t s  
(higher  and  apical  por t ion)  cor responds  closely to t h e  
local iza t ion  of a rgen ta f f i n  cells1% Sero ton in  is k n o w n  to 
fac i l i ta te  t he  per is ta ls is  TM. I t  is the re fo re  possible  t h a t  
me la ton in ,  a d e r i v a t i v e  of sero tonin ,  also pa r t i c i pa t e s  in 
some aspec t  of i n t e s t i n a l  physiology.  Phys io logica l  s tud ies  
i nves t i ga t i ng  t h e  role of m e l a t o n i n  in t he  d iges t ive  pro-  
cesses are in  progress.  
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Cytologica l  effects of s o m e  medic ina l  plants  used in the control  of fertil ity 1 
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Summary. The  effects  induced  upon  t h e  cell cycle of Al l ium cepa  m e r i s t e m s  b y  2 med ic ina l  p l a n t s  used in t he  con t ro l  
of f e r t i l i ty  were s tudied .  In fus ions  of Ar i s to loch ia  t r i angu la r i s  induces  t yp i ca l  c -mi to t i c  figures. On t he  o the r  h a n d ,  
S tev ia  r e b a u d i a n a  h a v e  no  specific toxicological  effects u p o n  t he  cell cycle. 

R u r a l  a n d  ind igenous  peoples  of P a r a g u a y  e m p l o y  severa l  
med ic ina l  p l a n t s  in t he  con t ro l  of f e r t i l i ty  4. The  effec- 
t iveness  of these  t r e a t m e n t s  has  no t  been  conf i rmed  yet ,  
a n d  m a n y  i n t e r n a t i o n a l  i n s t i t u t i o n s  are  h igh ly  i n t e r e s t ed  
no t  on ly  in t he  effects  of these  p l a n t s  u p o n  fer t i l i ty ,  b u t  
in  r e sea rch  conce rn ing  t h e i r  genera l  b iological  effects 5. 
C h a u d h u r y  6 found  t h a t  severa l  p l a n t s  used b y  p r i m i t i v e  
peoples  of I n d i a  in  order  to  p r e v e n t  p r e g n a n c y  signifi- 
c a n t l y  decrease  t h e  fe r t i l i ty  of a d u l t  female  a lb ino  rats .  
M a n y  drugs  w i t h  specific toxicologica l  effects  upon  
mi tos i s  (i.e. colchicine,  v i n b l a s t i n e  a n d  podophy l lo tox ine )  
are i so la ted  f rom p l a n t s  wh ich  h a v e  been  emp loyed  b y  
p r i m i t i v e  people  for germrat ions~.  F ina l ly ,  Wi es ne r  and  
Y u d k i n  s a n d  R o b s o n  7 h a v e  p roposed  t h a t  t h e  so-cal led 
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