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Changes i n  t h e  H i s t o c h e m i c a l  N a t u r e  of  Neurosecretory Materials During Axonal Transport in the 
Crab Paragrapsus gaimardii  

His tochemica l  ev idence  of mod i f i ca t i on  or t r a n s f o r m a -  
t ion  of neu rosec re to ry  m a t e r i a l  du r ing  i ts  t r a n s p o r t  f rom 
the  cell p e r i k a r y a  to axona l  end ings  in t h e  n e u r o h a e m a l  
o rgans  is ava i l ab le  for frogs ~ a n d  insects  ~. T he  t e c h n i q u e  
used  in these  s tud ies  was  PEUTE'S a mod i f i ca t i on  of 
RAVETTO'S 4 a lc ian  ye l low/a lc ian  b lue  procedure .  Th i s  
t e c h n i q u e  d i s t ingu ishes  be t w een  t h e  weak ly  acidic glycol 
groups  a n d  t h e  s t rong ly  acidic S - S  a n d  SFI g roups  
p r e sen t  in  t h e  neu rosec re to ry  ma te r i a l .  I n  frogs ~ a n d  
insects  ~, a ye l low colour  was o b s e r v e d  in t h e  neuro-  
secre tory  ma te r i a I  a t  or nea r  t h e  cell pe r ika rya ,  i n d i c a t i n g  
t he  presence  of s t rong  acidic groups,  whi le  a t  t h e  a x o n a l  
endings,  t h e  colour  was  b lue-green,  i n d i c a t i n g  t h e  p resence  
of w e a k  acidic  glycol groups.  

F r o m  work  on  t h e  eyes ta lks  of decapod  c rus taceans ,  
the re  is ev idence  t h a t  t h e  chemica l  n a t u r e  of t h e  neuro-  
secre tory  m a t e r i a l  changes  a f te r  l eav ing  t h e  pe r ika rya ,  
b u t  before  i t s  re lease in to  t he  h a e m o l y m p h  5-~~ 

Materials and methods. M a t u r e  c rabs  of t h e  species 
Paragrapsus gaimardii, of b o t h  sexes, a t  i n t e r - m o u l t  were 
used. T h e  eyes ta lks  of t h e  crabs,  w i t h o u t  t h e  exoskele ton ,  
were f ixed ill Masson ' s  b o u i n  tt  and  e m b e d d e d  in pa ra -  
p las t .  Serial  sect ions,  7 -8  ~ th ick ,  were  cu t  a n d  s t a ined  
w i t h  e i the r  t h e  p a r a l d e h y d e - f u c h s i n  t e c h n i q u e  ~2 or w i t h  
t h e  a lc ian  ye l low/a lc ian  b lue  t e c h n i q u e  3. T h e  l a t t e r  t ech-  
n ique  was also app l ied  to  sect ions  of t h e  pe r i ca rd ia l  
o rgans  a n d  t ho rac i c  gangl ia  of Paragrapsus gaimardii 
a n d  also to  sect ions  of t h e  b ra in ,  co rpora  c a r d i a c s  and  
co rpora  a l l a t a  of t h e  insec ts  Periplaneta americana a n d  
Enithares woodwardi. 

Results and discussion. I n  t he  eyes ta lk ,  neu rosec re to ry  
m a t e r i a l  f r om t h e  medu l l a  t e r m i n a l i s  X - o r g a n  is t r a n s -  
p o r t e d  to  t he  s inus g land  b y  t h e  d i s t i nc t  s inus  g land  t rac t .  
A n  increase  in t h e  basoph i l i a  of t he  secre tory  m a t e r i a l  
d u r i n g  i t s  axonaI  t r a n s p o r t  was  observed,  us ing  t h e  
p a r a l d e h y d e - f u c h s i n  t echn ique .  

W i t h  t he  a lc ian  ye l low/a lc ian  b lue  t echn ique ,  t he  
sec re to ry  m a t e r i a l  in  m a n y  of t he  cells of t h e  m edu l l a  
t e rmina l i s  X - o r g a n  was s t a i ned  blue. Axona l  neuro-  
sec re to ry  mate r ia l ,  n o t a b l y  in t h e  s inus  g land  t r ac t ,  was  
s t a ined  yel low-green and  green. I n  t h e  s inus  gland,  3 t ypes  
of sec re to ry  ma te r i a l s  were  presen t .  A l m o s t  all of t he  
secre tory  m a t e r i a l  cons i s ted  of large  green  globules  (8-  
10 a in  d iamete r )  a n d  medium-s ized ,  yelIow-green 
globules  (4-5.5 ~z in d iamete r ) .  A few smal l  l i gh t -b lue  
globules  were also obse rved  nea r  t h e  b a s e m e n t  m e m b r a n e  
of t h e  s inus  gland.  T h e  ac tua l  s i te  of t h e  m a j o r  p a r t  of t h e  
mod i f i ca t i on  of t he  neu rosec re to ry  m a t e r i a l  appea r s  to  be  
in  t he  s inus  g land  t r a c t  a n d  w i t h i n  t h e  s inus  g land  itself. 

These  resu l t s  sugges t  t h a t  t he  neu rosec re to ry  m a t e r i a l  
in  t he  p e r i k a r y a  of t h e  neu rosec re to ry  cells con t a in s  weak  
acidic glycol groups  a n d  t h a t  of t h e  a x o n a l  end ings  con- 
t a i n s  s t rong  acidic S - S  or S H  groups.  Th i s  is f u r t h e r  
conf i rmed  b y  o the r  h i s t o c h e m i c a l  t e s t s :  d ias tase- re-  
movab le ,  P A S - p o s i t i v e  m a t e r i a l  is c lear ly  p r e s e n t  in  t h e  
cell p e r i k a r y a  of t he  m edu l l a  t e r m i n a l i s  X - o r g a n  "but no t  
to  a n y  grea t  e x t e n t  in  t h e  s inus  gland.  T he  pe r fo rmic  
a c i d - a l c i a n  b lue  t e s t  la revea ls  a m i ld  r e a c t i v i t y  for S - S  
groups  in t h e  cell p e r i k a r y a  a n d  a s t rong  r eac t i on  in t h e  
s inus  g land.  

The  pe r i ca rd ia l  o rgans  of t h e  D e c a p o d a  h a v e  b e e n  s h o w n  
to release ma te r i a l s  w h i c h  h a v e  a power fu l  e x c i t a t o r y  
effect  on  t h e  h e a r t  ~*,~. These  ma te r i a l s  m a y  be  indole  
amines  5~,5, b u t  p01ypept ides  are  also p r e s e n t  x~,x~. The  
neu rosec re to ry  m a t e r i a l  is syn thes i zed  in t h e  ' B '  a n d  'C'  
ceils of t he  t ho rac i c  gangl ion  a n d  is t r a n s p o r t e d  f rom t h e m  

v ia  t h e  f i rs t  t ho rac i c  s e g m e n t a l  nerves ,  to  t h e  per icardia]  
o rgans  ~s. 

W i t h  t he  a lc ian  ye l low/a lc ian  b lue  t echn ique ,  t h e  
secre tory  granules  in  t he  'C'  cells s t a ined  a n  in tense  blue,  
and  t he  f iner  g ranules  of t h e  'B' ceils s t a i ned  a l igh t  blue.  
A x o n a l  secre tory  m a t e r i a l  in  t h e  t ho rac i c  gangl ion  and  
t h e  pe r i ca rd ia l  ne rves  s t a ined  greenish-blue .  Neuro-  
secre tory  m a t e r i a l  in  t h e  a x o n a l  t e r m i n a l s  of t h e  peri-  
ca rd ia l  o rgans  cons is ted  of f ine granules  w h i c h  s t a ined  
green  to  yel lowish-green.  T h u s  t h e  mod i f i ca t i on  of t h e  
neu rosec re to ry  m a t e r i a l  in  t he  pe r i ca rd ia l  o rgan  sys t em 
is s imi la r  to  t h a t  occur r ing  in t h e  medu l l a  t e rmina l i s  X-  
o rgan  s inus  g land  s y s t e m  t h o u g h  i t  is no t  as marked .  

As a con t ro l  measure ,  insec t  m a t e r i a l  was  s t a i ned  w i t h  
t h e  a lc ian  ye l low/a lc ian  b lue  t echn ique .  I n  b o t h  insects,  
t he  neu rosec re to ry  m a t e r i a l  b e c a m e  less acidic as i t  was  
t r a n s p o r t e d  axonal ly .  These  resu l t s  agree  w i t h  those  of 
GABE ~. T h u s  t he re  a p p e a r  to  be  f u n d a m e n t a l  dif ferences  
in  t h e  process  of a x o n a l  mod i f i ca t ion  or t r a n s f o r m a t i o n  of 
neu rosec re to ry  ma te r i a l ,  as revea led  b y  h i s t ochemica l  
t echn iques ,  b e t w e e n  t he  c rab  Paragrapsus gaimardii a n d  
b o t h  insects  a n d  frogs. The  d i rec t ion  of t h e  process  of 
mod i f i ca t ion  of t h e  neu rosec re to ry  m a t e r i a l  in  t h e  eye- 
s t a lk  a n d  t h e  pe r i ca rd ia l  neu rosec re to ry  sys t ems  in 
Paragrapsus gaimardii appea r s  to  be  t h e  reverse  of t h a t  
occur r ing  in insec ts  a n d  frogs ~9. 

Rdsumd. Darts le sys tgme neu ros~c r f t eu r  du  pgdoncule  
oculai re  e t l e s  o rganes  p6r ica rd iques  du  c rabe  Paragrapsus 
gaimardii, la  d i r ec t ion  du  processus  de mod i f i ca t ion  du  
p r o d u i t  de neuros6cr6 t ion  d u r a n t  le c h e m i n e m e n t  a x o n a l  
semble  ~tre de seas oppos6 ~ celle q u ' o n  obse rve  chez les 
insectes  et  les grenouilles.  
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