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Effets de la pentagastrine et de l'histamine sur la teneur en aeide ascorbique de la muqueuse de rat  

EXPERIENTIA 33/4 

Agent Dose (mg/kg) D41ai (min) Poids Acide aseorbique de la muqueuse gastrique 
moyen des T6moin ([xg/g) Trait4s ([xg/g) Comparaison 
animaux (g) 

Corr61ation entre le 
pH et l'acide ascorbique 

Pentagastrine 0,5 60 180 331 4- 39 289 4- 18,7 n.s. n.s. 
(7) (8) 

Pentagastrine 1,5 30 230 200 4- 9,7 138 4- 8,3 p < 0,001 p < 0,02 
(12) (12) 

Histamine 30 60 231 288 4- 34 265 4- 48 n.s. n.s. 
(6) (6) 

Histamine 100 30 220 222 4- 8,0 194 4- 10 p < 0,05 n.s. 
(7) (8) 

Histamine 100 60 220 203 4- 23 181 4- 15 n.s. n.s. 
(8) (8) 

Nombre de rats entre parentheses; n.s., non significatif. m ~  s m 

celle du  p H  gas t r ique  p a r  une  corr41ation s ignif icat ive .  
Nous  r e t r o u v o n s  ici u n  p h 4 n o m ~ n e  i den t i que  ~ celui que 
nous  a v o n s  d4jA d6cr i t  p o u r  le DG. L ' i n j ec t i on  d ' H T  
p r o v o q u e  6ga l emen t  une  d i m i n u t i o n  de I 'AA de la mu-  
queuse  mais  ~ des doses @lev4es qui  p e u v e n t  s ' exp l ique r  
p a r  la re la t ive  insens ibi l i t6  de l 'esp~ce e t  p a r  la vole  d ' a d m i -  
n i s t r a t i o n  r e t enue  ~. Nous  n ' avonS  pas  t r o u v 6  de modif i -  
ca t ion  du  p H  gas t r ique  n i  de corr61ation en t r e  I 'AA e t  le 
p H  de la muqueuse .  L ' 6 t u d e  du  d6bi t  acide dans  d ' a u t r e s  
cond i t ions  exp4 r imen ta l e s  p e r m e t t r a i t  peu t -~ t r e  d e  re- 
t r o u v e r  ce t te  corr61ation. 

E n  conclus ion  les s t i m u l a t i o n s  h o r m o n a l e s  (PG, HT) e t  
ne rveuses  (par le v a g u e  apr@s DG) p r o v o q u e n t  d a n s  nos  
cond i t ions  exp6 r imen ta l e s  une  s4cr6t ion gas t r ique  acide 
e t  u n  a b a i s s e m e n t  de I 'AA de !a muqueuse .  Associ4s 
l ' u t i l i s a t ion  en t h 6 r a p e u t i q u e  an t iu lc4reuse  de I 'AA e, ees 
fa i ts  m e t t e n t  en  6vidence  la n4cessi t4 d ' u n e  4rude plus  
i m p o r t a n t e  du  r61e de I 'AA dans  la physiologie  de la 
s6cr6t ion gas t r ique .  
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Nerve endings isolated from chick embryonic optic tectum. 
1. Developmental aspects of intact synaptosomes 
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Summary, F r a c t i o n s  en r i ched  in ne rve  end ings  ( synaptosomes)  h a v e  been  isola ted f rom opt ic  t e c t u m  of ch ick  e m b r y o s  
a t  16 a n d  18 days  of i n c u b a t i o n  and  of chicks  i m m e d i a t e l y  a f t e r  h a t c h i n g .  Morphologica l  aspects  of ne rve  end ings  h a v e  
been  e x a m i n e d  w i t h  special  r ega rd  to  t i le a p p e a r a n c e  of s y n a p t i c  t h i cken ings  and  s y n a p t i c  vesicles. 

W h e n  b r a i n  t i ssue  is hom ogen i zed  in iso-osmotic  aqueous  
sucrose m e d i a  u n d e r  cond i t ions  of m o d e r a t e  shea r  force, 
a r t i f ac t s  n a m e d  ' s y n a p t o s o m e s '  are fo rmed  b y  t he  p inch-  
ing-off  and  selfseeling of s y n a p t i c  con t ac t s  b e t w e e n  ne rve  
cells 1. Those  par t ic les  seem to  m a i n t a i n  t he  m o r p h o -  
logical fea tu res  a n d  t he  chemica l  compos i t i on  of i n t a c t  
s y n a p t i c  t e rmina l s ,  i nc lud ing  e l emen t s  necessa ry  for 
t r a n s m i s s i o n  s ignals  and  m a i n t e n a n c e  of s y n a p t i c  con-  
tac ts .  Since t h e y  can  be  s e p a r a t e d  f rom o t h e r  subce l lu la r  
par t ic les  in  r easonab le  yie ld  a n d  w i t h  h i g h  pu r i t y ,  t h e y  
h a v e  been  ut i l ized in a m u l t i t u d e  of s tud ies  des igna te  to  
i l l umina t e  m a n y  aspec ts  of s y n a p t i c  func t ion .  U n t i l  re- 
cen t ly ,  n e u r o c h e m i s t s  h a v e  e x p e n d e d  m u c h  effor t  to  
pu r i fy  s y n a p t o s o m e s  a n d  s u b s y n a p t o s o m a l  f rac t ions  f rom 
a d u l t  b r a i n  3, b u t  o b s e r v a t i o n s  on  n e r v e  end ings  i so la ted  
f rom i m m a t u r e  b r a i n  are  ra re  a, whereas  t he  s t u d y  of 
s y n a p t i c  i m m a t u r e  c o n t a c t s  could be  a tool  for c lar i f ing  
m a n y  m e c h a n i s m s  wh ich  ac t  in  t he  f o r m a t i o n  of n e u r a l  
circui ts .  Th i s  p a p e r  descr ibes  some morpho log ica l  aspec ts  
of f rac t ions  en r i ched  in ne rve  end ings  ( synaptosomes)  iso- 
l a t ed  f rom the  opt ic  r e c t u m  of chick  e m b r y o  a t  r e l a t ive ly  

precocious  s tages  of s y n a p t i c  a n d  e lec t rophys io logica l  
m a t u r a t i o n  4. A p a r t i a l  e v a l u a t i o n  of t he  s y n a p t o s o m a l  
c o n t e n t  in  f rac t ions  has  also been  ca r r ied  out .  
Materials and methods. S u b f r a c t i o n a t i o n  t echn ique .  
Groups  of ch ick  e m b r y o s  of 16 and  18 days  of i n c u b a t i o n  
a n d  2-day-old  chicks were ki l led b y  d e c a p i t a t i o n  a n d  t h e  
2 opt ic  lobes r ap id ly  d issected  ou t  a n d  careful ly  dep r ived  
of mesencepha l i  nuclei .  Opt ic  t e c t a  were p laced  in cold 
0.32 M sucrose p lus  5 m M  Tris-HC1 (pH = 7.4) a n d  h o m o -  
genized a t  10% w/v  in a Tef lon  glass homogenizer .  Dif- 
f e ren t i a l  centr i fugat ior~ was  car r ied  out ,  based  on  t he  
m e t h o d  descr ibed  b y  L i v e t t  e t  al. 5 w i t h  s l ight  modif ica-  

1 E.G. Gray and V. P. Whittaker, J. Anat. 96, 79 (1962). 
2 J .S .  De Belleroehe and H. F. Bradford, Prog. Neurobiol. 1,275 

(1974). 
3 A.A.  Abdel-Latif, J. Brody and H. Ramahi, J. Neurochem. 

14, 1133 (1967). 
4 M.A. Corner, J. P. Sehad@, J. Sedlaeeek, R. Stoeekart and 

A. P. C. Bot, Prog. Brain Res. 26, 145 (1967). 
5 B.G. Livett, J. A. Rostas, P. L. Jeffrey and L. Austin, Exp. 

Neurol. 4/3, 330 (1974). 
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Fig. 1. Yraction B (between 7.5% and 13% Iqcoll layers) isolated 
from chick embryos of 16 days of incubation. • 24,000. a and b 
Higher magnifieati~m showing the typical structure of synaptosomes 
from band B of 16-day-old embryos. Arrows point at postsynaptie 
membra~m without definite thickenings. • 36,000. 

Fig. 3. Fraetion B from chicks, showing the features of a typical 
synaptosomal fraction: nerve endings with many vesicles. Arrows 
point at postsynaptic membranes. • 25,000. a A well-defined post- 
synaptic thickening attached to a synaptosoine from fraction B of 
chicks. • 40,000. 

Fig. 2. Fraction B isolated from chick embryos of 18 days of in- 
cubation. • 16,000. a Synaptosome of fraction B showing an in- 
creased number of synaptie vesicles, and pre- and postsynaptic 
thickenings (arrows). 

t ions.  A crude nuc lea r  f rac t ion  (Pl) was  r e m o v e d  b y  cen-  
t r i f uga t i on  a t  1500 • g for 10 min .  The  pellet  was  w a s h e d  
twice  a nd  the  pooled s u p e r n a t a n t s  were cen t r i fuged  a t  

7,000 • g for 20 m l n  in order  to ob t a in  c rude  mi to -  
chondr ia l  f rac t ion  (P~); 11,000 • g for 20 rain were used  
in chick g roup  e x p e r i m e n t s  in order  to aw>id c o n t a m i n a -  
t ion  by  mye l in  f r a g m e n t s  a nd  d i s rup t e d  axons .  P2 was  
r e s u s p e n d e d  in 6-8 ml  of 0.32 M sucrose  by  h a n d  h o m o -  
gen iza t ion  and  appl ied  to a 2 s t eps  d i s c o n t i n u o u s  Ficoll- 
sucrose  g rad ien t ,  cons i s t ing  of 10 ml  layers  of 13% (w/v) 
Ficoll (Pharmac ia )  in 0.32 M sucrose  a nd  7.5% (w/v) 
Ficoll in 0.32 M sucrose.  Af te r  c e n t r i f u g a t i o n  a t  53,000 • 
g for 90 m i n  (60 min  for chicks),  a s y n a p t o s o m a l  f rac t ion  
was  ob t a ine d  a t  the  in ter fac ie  of t he  7.5 % a nd  13 % Ficoll- 
sucrose  g r a d i e n t  (band B). A second b a n d  (band  A) was  
obse rved  on t he  t op  of t h e  g rad ien t .  
E lec t ron  microscopy .  Smal l  po r t i ons  of f r ac t ions  were 
f ixed for 30 m i n  in ice-cold 2.5% g l u t a r a l d e h y d e  in 0.1 M 
p h o s p h a t e  buffer ,  s p u n  on s w i n g - o u t  rotor,  in order  to 
ob ta in  pellicles less t h a n  500 a m  th ick ,  a nd  pos t f ixed ,  in 
si tu,  w i th  1~ buf fe red  OsO 4, for 1 h a t  -+- 4~ Pellicles 
were t h e n  d e h y d r a t e d  a nd  e m b e d d e d  f la t  in a E p o n -  
Ara ld i te  m i x t u r e .  Sect ions  were c u t  a t  r i gh t  angle  to t he  
sur face  of pellicle t h r o u g h  t he  whole  pellet.  T h e y  were 
s t a ined  w i th  u r a n y l  ace t a t e  a nd  R e y n o l d ' s  lead c i t ra te ,  
a nd  obse rved  on a S i emens  E l m i s k o p  i A e lec t ron  micro-  
scope, ope ra ted  a t  80 kV. 
Q u a n t i t a t i v e  e v a l u a t i o n  of f rac t ions .  For  each  f rac t ion  
we collected severa l  series of p i c tu re s  t h a t  covered  t he  
ent i re  t h i c kne s s  of pellicle. A m e m b r a n e - b o u n d  s t r u c t u r e  
was  def ined as a s y n a p t o s o m e ,  accord ing  to  Grove e t  al. 6, 

6 W.E.  Grove, J. C. Johnson, P. Kelly and M. Imttges, J. Cell 
Biol. 58, 676 (1973). 
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16th 18th 2d 
a b a b a b 

Homogenate 48.35 100 91.45 100 66.00 100 
Crude mitochondrial fraction 9.60 19.86 15.84 17.32 13.68 20.72 
A 2.88 30.00* 4.20 26.50* 3.58 26.17" 
B 2.10 21.88* 6.31 39.80* 3.44 25.14" 
C 2.26 23.54* 4.48 28.30* 6.52 47.66* 

c c c 

55.6 43.6 66.8 

a Total amount of proteins per fraction (mg). b Percentage of proteins based on homogenate being 100%. * Percentage of proteins of each 
fraction based on crude mitochondrial fraction being 100%. c Percentage of synaptosome content in fraction B. 
For explanation see the text. 

on ly  if i t  c o n t a i n e d  3 or more  well-defined vesicles 300-  
500 X in d iamete r .  In  order  to  e l imina te  t he  va r i ab l e  
spaces  be tween  t he  s t r u c t u r e s  f rom our  ca lcula t ion ,  we 
appl ied  the  m e t h o d  of M a u n s b a c h  7, to  c o m p u t e  t he  frac- 
t i o n a l  a rea  (Aa) occupied b y  synap t i c  s t ruc tu res .  Ac- 
cord ing  to Weibe l  8, f r ac t iona l  area  is e q u i v a l e n t  to  the  

v o l u m e  f rac t ion  occupied,  in  th i s  case, by  s y n a p t o s o m e s  
(Aa = Vv). The  vo lume  f rac t ion  has  been  expressed  as a 
percen tage ,  a n d  used as a measure  of t he  c o n c e n t r a t i o n  of 
t he  s y n a p t o s o m e s  in f r ac t ion  B. P ro t e ins  were m e a s u r e d  
accord ing  to L o w r y  e t  al.% 
Results.  S y n a p t o s o m a l  f r ac t ion  was col lected a t  t he  in te r -  
facie of t he  7 .5% and  13% Ficol l-sucrose g r a d i e n t  a t  all  
t h e  s tages  considered.  A t  16 th  d a y  of i ncuba t ion ,  th i s  
f r ac t ion  was m o d e r a t l y  enr iched  in s y n a p t o s o m e s  (figure 
1) a b o u t  750 m a  in d iamete r .  Nerve  end ings  usua l ly  con-  
t a i n e d  a g r a n u l a r  vesicles 400 ~_ in d iamete r ,  and  few mi to -  
chondr ia ,  occas ional ly  n e u r o t u b u l e s  and  large vesicles 
a b o u t  1000 X in d iamete r .  The  obs e r va t i on  of pre-  and  
p o s t s y n a p t i c  t h i c k e n i n g  was occasional .  A t  18th  d a y  of 
i ncuba t ion ,  s y n a p t o s o m e s  appea red  a b o u t  800 mix in dia-  
meter ,  full of vesicles 400 A_ in d i a m e t e r  a n d  showed 
va r i ab l e  e lec t ron  dens i ty .  Pre-  and  p o s t s y n a p t i c  t h i cken -  
ings were of ten  p r e sen t  {figure 2). Ne rve  end ings  isola ted 
in chicks showed  an  increase  in d i a m e t e r  ( abou t  1 ixm) 
and  a low elect ron dens i ty .  The  m i t o c h o n d r i a  a n d  vesicles 
c o n t e n t  was  s h a r p l y  h igher  t h a n  in embryos .  La rge ly  
a s y m m e t r i c a l  synap t i c  t h i cken ings  were a l m o s t  a lways  
presen t .  The  cons idered  f rac t ion  appea red  c o n t a m i n a t e d  a t  
all  t h e  stages.  C o n t a m i n a t i n g  s t ruc tu re s  were m a i n l y  free 
m e m b r a n e s ,  few po lysomes  and  r o u n d  bodies  s u r r o u n d e d  
b y  a m e m b r a n e ,  b u t  devoid  of vesicles. T he  c o n t a m i n a t i o n  
appea red  lower in chicks t h a n  in e m b r y o s  (see table) .  
No s y n a p t o s o m e s  were de t ec t ed  in t he  pe l le t  of t he  gra-  
d i en t  in embryos ,  whereas  a few d i s r u p t e d  ne rve  end ings  
were obse rved  in chicks.  The  f r ac t ion  on the  t op  of t he  
g r ad i en t  (A) was also' obse rved  a t  e lec t ron  microscopy.  
I n  chicks i t  appea red  en r i ched  in m e m b r a n e s ,  some of 
w h i c h  Was recognizable  as myel in  m e m b r a n e s .  In  e m b r y o s  
some s t r u c t u r e s  like synap tosomes ,  b u t  dep r ived  of pre-  
and  p o s t s y n a p t i c  th icken ings ,  were observed  w i t h  l ight  
m e m b r a n e s .  R e c o v e r y  of p ro t e in s  in f r ac t ion  B was a b o u t  
22% of t he  t o t a l  c o n t e n t  of c rude  m i t o c h o n d r i a l  f r ac t ion  
in ear l ier  e m b r y o s  a n d  40% in older  embryos .  In  chicks 
t he  pe rcen t age  of t o t a l  a m o u n t  of t he  f rac t ion  was a b o u t  
25%,  more  s imi lar  to  16-day-old an ima l s  t h a n  18-day-old.  
The  m a j o r  c o n t e n t  of p ro t e in s  was measu red  in f r ac t ion  A 
of t he  g r a d i e n t  in 16-day-old embryos ,  in t he  pel le t  in  
chicks,  a n d  in f r ac t ion  B in 18-day-old animals .  
Discussion.  A u g m e n t a t i o n  in n u m b e r  of vesicles, increase  
in d i a m e t e r  a n d  presence  of s y m m e t r i c a l  and  asym-  
me t r i ca l  synap t i c  t h i cken i ngs  are genera l ly  accep ted  as 
express ion  of s y n a p t o s o m a l  m a t u r a t i o n  10, ~. A progress ive  
m a t u r a t i o n  of s y n a p t o s o m e s  col lected f rom f rac t ion  B, 
could be obse rved  d u r i n g  d e v e l o p m e n t :  before  h a t c h i n g  

s y n a p t o s o m e s  showed  a less c o n t e n t  in vesicles, t he i r  dia-  
m e t e r  was infer ior  as the  a m o u n t  of recognizable  synap t i c  
th icken ings .  S y n a p t o s o m e s  w i t h  a t t a c h e d  p o s t s y n a p t i c  
m e m b r a n e  were  observed  on ly  in older  embryos .  These  
d a t a  are in accord  w i t h  t he  obse rva t i ons  of Abde l -La t i f  
e t  al. a, who showed s imi lar  s t r u c t u r a l  changes  in synap to -  
somes i so la ted  f rom the  whole b ra in  of 14-16-day-o ld  r a t  
foetuses  and  p o s t n a t a l  rats .  Also H e r v o r n e n  e t  al. 1~ ob- 
se rved  t h a t  s y n a p t o s o m e s  isola ted f rom b r a i n  s t em of 
1-day-old a n d  a d u l t  r a t s  differed in vesicle con ten t ,  dia- 
m e t e r  and  presence  of a t t a c h e d  p o s t s y n a p t i c  m e m b r a n e .  
Las t ly ,  m o r p h o l o g y  of s y n a p t o s o m e s  of chicks  is  ve ry  
s imi la r  to  t h a t  r epo r t ed  b y  Os t re icher  a n d  Van  Leeuwen  la 
OlX s y n a p t o s o m e s  isola ted f rom b r a i n  of 4 -5 -day-o ld  
chicks.  A p a r t i a l  e v a l u a t i o n  of e n r i c h m e n t  in s y n a p t o -  
somia l  c o n t e n t  in f r ac t ion  B du r ing  d e v e l o p m e n t  is done 
b y  d a t a  of s y n a p t o s o m e  c o n t e n t  in t he  t ab le  (see also 
me thods ) .  A b o u t  67% of vo lume  of f rac t ion  B was due to 
s y n a p t o s o m e s  in chicks,  whereas  on ly  a b o u t  4 0 - 5 0 %  was 
m e a s u r e d  in embryos .  Q u a n t i t a t i v e  d a t a  on the  progres-  
sive e n r i c h m e n t  of f r ac t ion  B d u r i n g  d e v e l o p m e n t  and  
i m m e d i a t e l y  a f t e r  h a t c h i n g  are in accord  w i t h  the  ob- 
s e rva t ions  of Can t ino  and  S is to -Daneo  14, who  repor ted  
t h a t  synap togenes i s  in ch ick  e m b r y o n i c  opt ic  t e c t u m  oc- 
curs  chief ly  b e t w e e n  t he  18 th  d a y  of i n c u b a t i o n  a n d  h a t c h -  
ing. However ,  a q u a n t i t a t i v e  e v a l u a t i o n  of s y n a p t o s o m a l  
r ecove ry  in f r ac t ion  13 is qu i te  h a r d  for m a n y  reasons.  
Fi rs t ,  bodies  s u r r o u n d e d  b y  m e m b r a n e ,  b u t  devo id  of 
vesicles were no t  ca lcu la ted  as synap tosomes .  However ,  
m o s t  of t h e m  could be ne rve  end ings  w i th  few vesicles 
wh ich  h a d  been  sect ioned w i t h o u t  d i sp lay ing  the  m i n i m u m  
n u m b e r  of synap t i c  vesicles. Consequent ly ,  a n  under -  
s t i m a t i o n  of synap t i c  c o n t e n t  of t he  f r ac t ion  is p robab le  
in ear l ier  s tages.  Secondly,  t he  p ro t e in  c o n t e n t  is no t  con- 
clusive,  since the  re la t ive  a m o u n t  of l ipids and  p ro t e ins  in 
s y n a p t o s o m e s  p r e s u m a b l y  changes  d u r i n g  m a t u r a t i o n ,  
I n  conclusion,  these  f ind ings  s u p p o r t  t he  view t h a t  du r ing  
d e v e l o p m e n t  of ch ick  e m b r y o n i c  r e c t u m  m o s t  of the  
s y n a p t o s o m e s  isola ted w i t h  Ficoll-sucrose g r ad i en t  are 
i m m a t u r e  ne rve  endings.  T h e y  could be  f ru i t fu l ly  used for 
s t u d y i n g  b iochemica l  and  e n z y m a t i c  p roper t i e s  of develop-  
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