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Appr6ciation de la barri6re enzymatique pour la Dopa, par la dose 
d'IDC n6cessaire pour abolir la fluorescence endoth61iale 

Dose d'IDC n6cessaire pour 
abolir la fluorescence endo- 
th61iale des capillaires du eer- 
veau provoqu6e par la Dopa 

Fig. 3. Raph6 bulbaire, IMAO-I DC 50 mg/kg-Dopa: persiste encore 
une 16g~re fluorescence de l'endoth61iuln capillaire; intense fluores- 
cence verte des neurones contenant normalenlent de la s6rotonine; 
prolongements neuronaux au contact des capillaires. 

Cortex c6r~bral 10 ing/kg 

Cortex c~r~belleux 15 mg/kg 

Striatum 8 ing/kg 

Locus niger et groupe A10 de FALCK 4 mg/kg 

Noyaux lat6raux pontobulbaires ~ 10 mg/kg 
cat6eholamines intraneuronales 

Noyaux tronculaires sans mono- 15 nlg/kg 
amines intraneuronales et substance 
blanche 

Noyaux raphfi 50 mg/kg 

Dopa, <~des fen~tres~> dans  la barri~re enzymat ique  capil- 
laire. Cette  hypoth6se  est  sugg6r6e par  l ' exis tence au 
niveau du locus niger de con tac t s  6troits  ent re  capillaires 
et  neurones  et  su r tou t  par  le c o m p o r t e m e n t  des neurones 
du raph6 m6dian.  A ce niveau, la barri~re enzymat ique  
capillaire pour  la Dopa est  tr6s intense.  La fluorescence 
capillaire ne d ispara i t  pas compl6 temen t  avec 50 mg 
d ' IDC.  P o u r t a n t  les neurones  n o r m a l e m e n t  charg6s de 
s6rotonine accumulen t  des ca t6cholamines  apr6s inject ion 
de Dopa.  Or, ils p r6sen ten t  de cur ieux p ro longements  qui 
v iennen t  au con tac t  des capillaires. 

L ' accumula t ion  de cat6cholamines  par  des neurones  
n o r m a l e m e n t  charg6s de s6rotonine r e m e t  en cause la 
sp6cifit6 des neurones  ~ monoamines  et  pose le probl~me 
de l ' ambigui t6  de cer ta ins  d ' en t r e  eux. 

Summary.  An enzymat i c  barr ier  for Dopa  exists  a t  the  
level of the  cerebral  capillaries which changes  Dopa  into 
Dopamine  by  means  of endothel ia l  decarboxylase .  I t  is 
abolished by  a decarboxylase  inhibi tor .  I t s  in tens i ty  is 
weaker  in s t ruc tures  conta in ing  Dopamine  (St r ia tum,  
Locus Niger). Neurones  of the  Raph6 conta in ing  serotonin  
can be charged wi th  catecholamines .  There  are close 
contac ts  be tween  neurones and  capillaries. 
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Action of Biogenic  A m i n e s  on Crustacean Chromatophores :  I. Differential  Effect of Certain Indole-  
a l ky la mines  on the Melanophores  of the Crabs Uca pugi la tor  and Carcinus  maenas  

Al though  it is generally accepted  t h a t  color changes  in 
c rus taceans  are regula ted  by  b lood-borne  subs tances l ,  2, 
some recent  s tudies  3-6 indicate  t h a t  in addi t ion  to the  
well-establ ished pep t ide  neurosecre tory  p roduc t s  some 
indolea lkylamines  m a y  also be involved.  However ,  be- 
cause the  la t t e r  agents  were tes ted  in vivo only, the  
ques t ion  arises whe the r  t hey  ac t  di rect ly  on the  chromato-  
phores  or indirect ly  by  s t imula t ing  the  release of neuro- 
hormones  (peptides) f rom the  neurohemal  organs. A 
solut ion to th is  p rob lem would be to  s imul taneous ly  
assay these  amines  by  in v i t ro  as well as in vivo me t h o d s  
on the  chromatophores .  

Shore crabs, Carcinus maenas, suppl ied by  the  1Vfarine 
Biological Labora tory ,  Woods  Hole, Massachuset ts ,  and 
f iddler  crabs, Uca pugilator, supplied by  the  Gulf Speci- 
men  Company,  Panacea ,  Florida,  were used in this  invest i -  
gat ion.  The crabs were des ta lked  at  least  18 h pr ior  to use 
in t he  exper iments .  All expe r imen t s  were  conduc ted  on 
eyestalkless  crabs a t  a t e m p e r a t u r e  of 22-24 ~ and under  
a l ight  in tens i ty  of 377 meter-candles .  U n d e r  these condi-  
irons the  melanophor ic  p igmen t  in the  eyestalkless  Carci- 
nus and  Uca was max imal ly  concent ra ted .  Each  of the  

following substances ,  serotonin  creat in ine  sulfate, bufo-  
tenin  bioxalate ,  t r yp t amine ,  5 - h y d r o x y t r y p t o p h a n ,  and 
creat in ine  sulfate,  was tes ted  in dosages ranging be tween  
0.01 and  100 txg per  crab. They  were dissolved in crus- 
t acean  saline 7 and  in jec ted  in doses of 0.05 ml  per  crab 
into Uca and 0.1 ml per  crab into Carcinus. The controls  
received cor responding  doses of c rus tacean  saline alone. 
For  compar i son  melanin-dispers ing  h o rmo n e  in ex t rac t s  
of the  eyesta lks  f rom Carcinus was in jec ted  in to  eyestalk-  
less Carcinus. Eyes ta lks  were freshly dissected,  ex t r ac t ed  
in saline, boiled briefly,  centr i fuged,  and the  superna te  
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was di luted wi th  suff icient  saline to  provide  the  desired 
concen t ra t ions  of the  hormone .  The melanophores  were 
s taged  according to  the  scheme of HOGBEN and SLOME s. 

In jec t ion  of each of t he  subs tances  to  be tes ted  in 
dosages of 0.01, 0.1, 1, 10, 50 and  100 ~g per  crab had  no 
effect  on the  melanophores  of Uca pugilator. However ,  in- 
jec t ion  of serotonin  and bufo tcn in  in to  eyestalkless  Car- 
cinus resul ted in dispersion of the  melanophor ie  p ig men t  
(Figure 1). These results  conf i rm the  previous  f indings of 
:BAUCHAU and  MENGEOT s t h a t  serotonin  disperses the  pig- 
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Fig. 1. Responses of the malanophores in eyestalkless Carcinus 
maenas to injection of extracts of the eyestalks (A), varying con- 
centrations of serotonin creatinine sulfate (B) and bufotenin bioxa- 
late (C) in a dose of 0.1 ml per crab. The concentrations of the eye- 
stalk extracts were 0.05 (empty triangles) and 0.1 eyestalk equivalent 
(solid triangles) per dose. The concentrations of the drugs were 100 
(solid circles), 50 (circles), 10 (circles half-filled on the top) and 1 [~g 
(circles half-filled on the bottom) per dose. The controls (lines joined 
by X) received injections of 0.1 ml saline per crab. Each curve re- 
presents the averaged data from 8-12 crabs. 
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Fig. 2. Responses of the melanophores in legs isolated from eye- 
stalkless Carcinus maenas and perfused with extracts of eyestalks 
from Carcinus (A) and varied concentrations of serotonin creatinine 
sulfate (B) in a dose of 0.1 ml per leg. The concentrations of the eye- 
stalk extracts were 0.01 (empty triangles) and 0,005 eyestalk 
equivalent (solid triangles) per 0.1 ml, The concentrations of sero- 
tonin were 10 (solid circles), 1 (circles) and 0.1 [xg (half-filled circles) 
per 0.1 ml. The controls (lines joined by • ) received 0.1 ml saline per 
leg. Each curve is based on the averaged data from 12-18 legs. 

m e n t  in melanophores  of Carcinus. I t  is seen here, for the  
f i rs t  t ime,  t h a t  the  melanophores  in Carcinus respond  to 
bu fo ten in  also, a l though  to  a lesser d eg ree  t h a n  to  sero- 
tonin.  The o the r  substances ,  5 - h y d r o x y t r y p t o p h a n ,  
t r yp t amine ,  and  creat in ine  sulfate, were as ineffect ive on 
the  melanophores  of Carcinus as t h e y  had  been on the  
melanophores  of Uca. The presen t  s t u d y  clearly demon-  
s t ra tes  a di f ference be tween  the  responses  of melano-  
phores  of Uca and  Carcinus to sero tonin  and bufotenin .  
Differences had  previous ly  been found  be tween  the i r  re- 
sponses  to pho t i c  s t imul i ;  the  p i g m e n t  in the  melano-  
phores  of eyestalkless Uca dispersed in response  to  b r igh t  
l ight  ~ while t he  p i g men t  in the  melanophores  of Carcinus 
failed to  do so 10. 

The in t eg ra ted  melanin-d ispers ing  response  evoked by  
100 ~g sero tonin  was ap p ro x i ma t e l y  t he  same as t h a t  
evoked by  an ex t r ac t  of eyesta lks  in a dosage of 0.1 eye- 
s ta lk  equiva len t  per  c rab  (Figure 1). The  aim of t he  nex t  
expe r imen t  t h e n  was to  de te rmine  w h e t h e r  qua l i t a t ive ly  
and  q u an t i t a t i v e l y  s imilar  responses  would be evoked in 
v i t ro  by  melanin-d ispers ing  ho rmone  and  serotonin.  Bo th  
subs tances  were tes ted  on the  melanophores  in legs iso- 
la ted  f rom eyestalkless  Carcinus, uti l iz ing the  t echn ique  
of FINGERMAN, 3/~IYAWAKI, and OGUROI! wi th  the  modif i -  
ca t ion  t h a t  each leg was perfused wi th  0.1 ml  of t he  tes t  
solution.  The eyes ta lk  ex t rac t s  and  sero tonin  were  then  
t e s t ed  on isolated legs in dosages up to  1/10th of the  
m a x i m u m  in jec ted  into the  eyestalkless crabs. The results  
(Figure 2) clearly show t h a t  under  the  given exper imenta l  
condi t ions  the  eyes ta lk  ex t rac t s  elicited p i g men t  disper- 
sion in the  melanophores ,  whereas  serotonin  in dosages 
of 0.1-10 ag per  leg had  no s ignif icant  melanin-d ispers ing  
effect.  The fact  t h a t  eyes ta lk  ex t rac t s  evoke p i g m e n t  
d ispers ion in t he  melanophores  in vivo and in v i t ro  sug- 
gests  t h a t  the  wel l -known melanin-d ispers ing  ho rmone  
acts  d i rec t ly  on the  melanophores .  Fur the rmore ,  the  ob- 
se rva t ion  t h a t  serotonin  evokes melanin  dispersion in vivo 
bu t  no t  in v i t ro  reveals  t h a t  the  mechan i sm of t he  drug- 
induced  melanin  dispersion is d i f fe rent  f rom t h a t  of the  
hormona l ly - induced  melanin  dispersion.  W h e t h e r  sero- 
ton in  s t imula ted  the  release of the  melanin-d ispers ing  
h o r m o n e  known  to  be p resen t  in the  cent ra l  nervous  
organs  of Carcinus 12 remains  to be inves t iga ted  13. 

Rdsumd. Des e x t r a i t s  des p6doncules  oculaires de 
Carcinus ont  st imul6 la dispersion de la m61anine in vivo 
et  in vitro.  I1 parai t ,  pour t an t ,  que le m6canisme pa r  lequel 
la s6rotonine p rovoque  la dispers ion de m61anine est 
diff6rent  de celui que d6clenchent  les ex t ra i t s  des p6don- 
cules oculaires. 
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