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ment .  Les art~res on t  6t6 pr61ev6es chez des embryons  
d'Age diff6rent, du 6 e au 20 e ]our d ' incuba t ion ;  Ies ex- 
plants  ont  6t6 cultiv6s sur  le mil ieu s tandard  de WOLFF 
pour  des p6riodes var iables  de 2 g 7 jours. Dans  un 
cer ta in  nombre  de cultures, on a intercal6, ent re  le mil ieu 
et les explants ,  la m e m b r a n e  vi te l l ine;  on vou la i t  voir  si 
la pr6sence de ce t te  m e m b r a n e  favor isa i t  la survie des 
explan ts  (WOLFF)4. Dans  d ' au t res  exp6riences enfin, on a 
test6 la r6ponse des segments  aor t iques  61astique et  muscu-  
laire vis-a-vis  d ' une  s t imula t ion  repr6sent6e par  la pr& 
sence d ' u n  ou 2 crins de Florence,  dans  la lumi~re du 
vaisseau.  Les r6sul tats  des exp6riences sont  les su ivan ts :  

(a) La  pr6sence de la m e m b r a n e  vi tel l ine n ' a p p o r t e  
aucune  am61ioration A la survie des va isseaux in vi t ro.  

(b) Les f ragments  aor t iques  explant6s  jusqu 'A l'Age de 
10 jours ne su rv iven t  pas:  tr~s souven t  la lumi~re dis- 
pa ra i t  et  est occup6e par  une nodosit6 fibreuse. Lors- 
qu 'e l le  persiste, les 616ments m6senchymat iques  p6ri- 
endoth61iaux disparaissent  g radue l lement  et  la paroi  du 
vaisseau reste form6e seulement  par  une lame endoth~- 
liale. 

(c) J u s q u ' a u  10~ jour  d ' incubat ion ,  le c o m p o r t e m e n t  in 
v i t ro  des segments  cranial  et  caudal  est le m~me. Ce n 'es t  
qu '~  par t i r  du  12 ~ jour,  jus te  au m o m e n t  oh les 2 par t ies  
aor t iques  se diff6rencient  selon une morphologie  diff6rente, 
que  leur  c o m p o r t e m e n t  en cul ture  est  aussi diff&ent .  E n  
effet :  

(d) la pa t t i e  crgniale de l 'aorte,  61astique, mon t r e  
nne capaci t6 majeure  de r6sistance: on observe des 
ph6nom~nes de d6diff6renciation, mais  presque jamais  
de signes de d6g6n6rescence. La  morphologie  61astique, 
pr6sente  au m o m e n t  de l ' exp lan ta t ion ,  se main t ien t ,  et  le 
mat6riel  61astique augmen te  en quan t i t6  in vi t ro.  

(e) La moit i6 caudale,  de t y p e  musculaire,  v i t  beaucoup 
moins bien in v i t ro :  elle pr6sente  souven t  des signes de 
d6g6n6rescence t rouble  ou t ipidique;  tes 616ments muscu-  
taires se d6diff6rencient  d 'abord ,  disparaissent  ensui te ;  
la paroi  art6rielle es t  frapp6e par  Ia fibrose et, au bou t  de 
que lques  jours  de cul ture ,  elle est form6e u n i q u e m e n t  pa r  
un tissu conjonct i f  dense, pauv re  en cellules. 

(I) La  presence d ' u n  seul cr in dans  la lumi~re des 
va isseaux ne p rovoque  pas  de r6ponse part icul i~re de la 
pa r t  de la paroi  aor t ique.  

(g) La  pr6sence de 2 crins repr6sente  par  cont re  un 
st imulus,  auque l  la paroi  aor t ique  r6pond d ' une  mani&re 

diff6rente dans  ses moi t i f s  crgniale e t  caudale .  Au n iveau  
du segment  caudal ,  ta lumi~re se d6double presque  con- 
s t a m m e n t  et  la divis ion est  r6alis6e par  une lame conjonc-  
t ive  rev~tue  sur les 2 faces par  des cellules endoth~liales.  
Au niveau de la par t ie  crgmiale 61astique, on observe par-  
fois des t en ta t ives  de d6doub lement  (prolif6ration de 
l 'endoth61ium), mais  qui  n ' abou t i s sen t  presque jamais  
la fo rmat ion  d 'une  v6ri table  t rav6e de division. 

Les r6sultats  de ces exp6riences conf i rment  les donn6es 
d6j/~ constat6es au n iveau d ' au t r e s  artbres. I 2  po in t  le 
plus int6ressant  nous para i t  le su ivan t :  le c o m p o r t e m e n t  
par t icul ie r  et  d i f ferent  que  pr~sentent  in v i t ro  les artbres 
de t y p e  6Iastique (vaisseaux de la base du cceur) e t  les 
art~res de t y p e  muscula i re  (art~re carotide) se r e t rouve  
avec les m~mes caract6r is t iques  au n iveau d ' une  seule 
art~re - l ' aor te  - don t  la par t ie  crgniale est  de t y p e  61as- 
t ique  et  le segment  caudal  de type  musculaire .  I1 semble 
donc que  les premiers  r6sultats  d6jA publi6s on t  une 
va leur  g6n6rale; les exp6riences et  les r6sultats  sur l 'aorte,  
ici rapport6s,  peuven t  8tre consid6r~s c o m m e  la contre-  
6preuve exp6r imenta le  des donn6es d6jA acquises. 

Summary.  The  au thors  s tudied the  s t ruc tu re  of the  
aort ic  walt of chick embryos  dur ing  embryona l  develop-  
men t  and af te r  ha t ch ing  up to  the  age of 1 month .  The  
typ ica l  morpho logy  appears  on abou t  the  seven th  day  of 
incuba t ion ;  i t  is es tabl ished on the  twe l f th  day  and i t  
does not  change af terwards ,  there  is only  an increase in 
the  re la t ive  quant i t i es  of its morphologica l  components .  
The  aor ta  is of muscular  t ype  in its caudal  half, while its 
cranial  half  is elastic. The  cul tures  of the  elastic cranial  
half  and of the  muscu la r  caudal  half  gave  the  same 
resul ts  a l ready  obta ined  f rom the  exp lan ta t ion  in v i t ro  
of elastic ar ter ies  (anonyma and p u l m o n a r y  arteries) and 
of muscular  ar ter ies  (carotid). 
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Histochemical  Demonstrat ion  of Primary Catecholamines  in Pacinian Corpuscles  of the Cat 

The role which the  media to rs  car ry  ou t  in the  t rans-  
mission of nerve  impulses  in the  sensory nerve  endings,  is 
still obscure. His tochemica l  demons t r a t ion  of bo th  acetyl-  
cholinesterase (ACHE) and butyry lchol ines te rase  (BCHE) 
in encapsula ted  receptors  1-3, does not  give defini te  
evidence concerning the  appropr ia te  med ia te  func t ion  of 
acetylchol ine  (ACH). In  fact, A C H  increases the  ampl i tude  
of the  receptor  po ten t ia l  4,5, bu t  the  l a t t e r  does no t  change 
af ter  t r e a t m e n t  wi th  large doses of A C H E  and hexame-  
t h o n i u m 4. According to HURLEY and  KOELLE s cholin- 
esterase (CHE) also does not  p lay  any  media t ing  role in 
the  sensory receptors.  

On the  o the r  hand,  the  ampl i t ude  of the  receptor  
potent ia l ,  recorded f rom Pacin ian  corpuscle, soaked in a 
solut ion conta in ing  adrenaline,  increases 7. Recen t ly  s,°, a 
vasodepressor  effect of dopamine  was established.  The  
l a t t e r  causes augmen ta t i on  of the  blood flow in the  dog 
and in m a n  in the  super io-mesenter ic  and coeliac vessels. 

P r ima ry  catecholamines ,  e.g. dopamine  and  noradrena-  
l ine easily condense  wi th  fo rmaldehyde  in bo th  t issues 
and model  pro te in  layers yielding s t rongly  f luorescent  
3-4-dihydroisoquinolines.  We  used this  react ion for histo-  
chemical  demons t r a t ion  of biogenic monoamines  accord- 

1 H. N. CHOUCHKOV, C. r. Acad. bulg. Sci. 21, 4 (1968). 
2 H. HURLEY and H. MESCOn, Br. J. Derm. 68, 290 (1956). 
3 T. R. SHANTHAVEERAPPA and G. H. BOURNE, Am. J. Anat. 118, 

461 (1966). 
4 j .  A. B. GRAY and J. DIAMOND, Br. Med. Bull. 13, 185 (I957). 
r, A. P. SCOUBY, Acta physiol, scand. 24, 174 (1951). 
* H. HURLEY and G. B. KOELLE, J. invest. Derm. 31, 243 (1958). 
7 \V. A. LOEWENSTEIN and A. ALTAMARINO-ORREGO~ Nature t78, 

1292 (1956). 
s j .  N. EBLE, J. Pharmac. 145, 64 (1964). 
9 R. H. McDoNALD, L. I. GOLDBERG, J. L. McNAY and E. P. 

TUTTLE, J. clin. Invest. 43, 1116 (1964). 



15.8. 1968 Specialia 827 

ing to  t he  m e t h o d  of FALCK a n d  HILLARP 1°-12 in o rde r  to  
e s t ab l i sh  w h e t h e r  t h e r e  a re  p r i m a r y  c a t e c h o l a m i n e s  in t h e  
s enso ry  n e r v e  end ings  of t h e  ca t .  

Materials and methods. V a t e r - P a c i n i  corpusc les  a re  
dense ly  p a c k e d  a r o u n d  t he  ca t  mesen te r i c  vessels. Follow- 
ing c h l o r a l e h y d r a t e  (10%) a n a e s t h e s i a  of a d u l t  male  cats ,  
t h e  a b d o m i n a l  c a v i t y  was opened  a n d  smal l  pieces of t h e  
m e s e n t e r y  were isolated.  T h e y  were i m m e d i a t e l y  p laced  
o n  d r y  ice a t  - - 2 0 ° C  a n d  p u t  in  a c ryos t a t .  C r y o s t a t  
sec t ions  20 p t h i c k  were  cut .  T h e y  were  f reeze-dr ied  in a 
c r y o s t a t  ( the  f reeze-dry ing  t u b e  was p u t  in a c r y o s t a t  to  
avo id  a poss ible  di f fus ion of t he  f luorescen t  p roduc t )  for 
6 h. T h e n  t h e  sect ions  were i m m e d i a t e l y  t r a n s f e r r e d  to  a 
r eac t ion  vessel  c o n t a i n i n g  p a r a f o r m a l d e h y d e ,  a n d  t he  
c o n t a i n e r  was  p u t  in  a t h e r m o s t a t  a t  80 °C for  1 h. Af t e r  
p a r a f o r m a l d e h y d e  t r e a t m e n t  t h e  sec t ions  were m o u n t e d  
in E n t e l a n  (Merc). Microscopic  ana lys i s  was  car r ied  o u t  
u n d e r  R e i c h e r t - Z e t o p a n  w i t h  su i t ab l e  accessories for 
f luo rescen t  microscopy.  

Fig. 1. Longitudinal section of Vater-Pacini corpuscle. The axon and 
its ending are almost devoid of fluorescence intensity. The inner core 
shows a moderate intensity. × 100. 

Results and discussion. T h e  V a t e r - P a c i n i  corpuscles  give 
a pos i t ive  g reen  f luorescen t  i n t ens i ty .  T h e  l a t t e r  is l i gh te r  
t h a n  t h e  i n t e n s i t y  of t h e  b lood  vessels  in t h e  m e s e n t e r y  of 
t h e  cat .  T h e  f luorescen t  p r o d u c t  is i r r egu la r ly  d i s t r i b u t e d  
in t h e  d i f f e ren t  s t r u c t u r a l  e l e m e n t s  of t h e  corpuscles .  T h e  
ne rve  f ibres  of va r i ab l e  l e n g t h  t e r m i n a t e  in t h e  oppos i t e  
pole  of t h e  corpuscles  w i t h  s ingle (more se ldom mul t ip le )  
t e r m i n a l  e n l a r g e m e n t  of t h e  a x o p l a s m - t e r m i n a l  n e r v e  
ending .  T h e  a x o n  a n d  i ts  t e r m i n a l s  are  a l m o s t  d e v o i d  
of t h e  f luorescen t  p roduc t .  T h e r e  is a zone  a r o u n d  t h e  
n e r v e  f ibre a n d  i ts  end ings  w h i c h  coincides  in local iza-  
t i on  w i t h  t h e  so-cal led i nne r  core  of V a t e r - P a c i n i  cor- 
puscles.  T h e  l a t t e r  is c h a r a c t e r i z e d  b y  m o d e r a t e  fluo- 
rescence  i n t e n s i t y  wh ich  is i r r egu la r ly  d i s t r i b u t ed ,  be-  
c o m i n g  more  scarce  t o w a r d s  t h e  p e r i p h e r y  of t h e  zone.  
Concen t r i c  l amel lae  wh ich  bu i ld  u p  t h e  r e m a i n i n g  s t ruc -  
t u r e  of t h e  e n c a p s u l a t e d  n e r v e  end ings  are  loca ted  a r o u n d  
t h e  i n n e r  core. These  possess  s l igh te r  f luorescence  t h a n  
inne r  core  w h i c h  is also i r regu la r ly  d i s t r i b u t ed .  I t  is 
localized p r e d o m i n a t e l y  in  t h e  p e r i c a r y o n  of t h e  cells, be-  
longing  to  t h e  l amel lae  a n d  is more  f a i n t  in  t h e  lamel lae .  
T h e  capsu le  of t h e  corpusc les  shows  t h e  s t r o n g e s t  f luo- 
r e scen t  ac t iv i ty .  

These  resu l t s  i nd i ca t e  t h a t  t h e  e n c a p s u l a t e d  V a t e r -  
Pac in i  corpuscles  c o n t a i n  p r i m a r y  ca t ech o l ami n es ,  e.g. 
d o p a m i n e  a n d  no rad rena l i ne .  T h e y  are  more  m a r k e d  in 
t h e  i nne r  core  of t h e  receptors ,  s l igh te r  in  t h e  o u t e r  core  
a n d  v e r y  f a i n t  or  l ack ing  in t h e  a x o n  a n d  i ts  endings .  T h e  
f luorescence  r eac t i on  m a n i f e s t s  d i f f e ren t  i n t e n s i t y  w i t h i n  
t h e  l imi t s  of t h e  s t r u c t u r a l  e l e m e n t s  of t h e  corpuscles .  

I f  we a c c e p t  t h e  c o n c e p t i o n  TM t h a t  t h e  P a c i n i a n  cor- 
puscles  ca r ry  o u t  t h e  f u n c t i o n  of b lood  flow r egu la to r s  in  
mesen te r i c  vessels,  t h e n  t h e  va sodep re s so r  effect  of t h e  
d o p a m i n e  i n o c u l a t e d  ~,9 cou ld  be  e x p l a i n e d  w i t h  t h e  
q u a n t i t a t i v e  c h a n g e  of t h e  n o r m a l  c o n t e n t  of d o p a m i n e  
in t he se  receptors .  

On  t h e  o t h e r  h a n d ,  i t  could  be  supposed  t h a t  t h e  
o b s e r v e d  p r i m a r y  c a t e c h o l a m i n e s  ca r ry  o u t  t h e  f u n c t i o n  
of m e d i a t o r s  in P a c i n i a n  corpuscles ,  b u t  we m u s t  bea r  in 
m i n d  t h a t  t h e  c h a r a c t e r  of t h e  m e d i a t o r  is n o t  well de te r -  
mined .  F r o m  th i s  p o i n t  of v iew t h e  s i m u l t a n e o u s  presence  
of C H E  1-a a n d  p r i m a r y  c a t e c h o l a m i n e s  could  be  ex- 
p l a ined  b y  t h e  h y p o t h e s i s  of BURN a n d  RAND It acco rd ing  
to wh ich  A CH  re leased  f rom t h e  chol inergic  f ibres  causes  
b y  i tself  l i b e r a t i o n  of n o rad ren a l i n e .  T h e  l a t t e r  ac t s  as a 
m e d i a t o r  in t h e  n e r v e  impul se  t r ansmiss ion .  T h e  re su l t s  
of t h e  p r e s e n t  i n v e s t i g a t i o n  sugges t  t h a t ,  in  t h e  p e r i p h e r a l  
n e r v o u s  sys t em,  r ecep to r s  ex i s t  wh ich  h a v e  p r i m a r y  ca te -  
c h o l a m i n e s  a n d  wh ich  di f fer  q u a l i t a t i v e l y  f rom t h e  h i t h e r -  
to  k n o w n  s y m p a t h o m i m e t i c  ~- a n d  f l-receptors.  

Rdsumd. E n  u t i l i s an t  la m 6 t h o d e  de f luorescence  de  
Fa lck ,  on  c o n s t a t e  que  les corpuscu les  de V a t e r - P a c i n i  
m o n t r e n t  la f luorescence ca r ac t 6 r i s t i q u e  des  ca t6cho la -  
mines  p r imai res .  L ' i n t e n s i t 6  de  la  f luorescence  es t  p lus  
m a r q u 6 e  darts le corps  c e n t r a l  des  co rpuscu les  ne rveuses ,  
molDs d a n s  Ies lamel les  e t  a b s e n t e  d a n s  la  f ibre  ne rveuse .  
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Fig. 2. A transversal section of Vater-Pacini corpuscle. The outer 
core (lamellae) shows fluorescence intensity. × I000. 

10 H. CORRODI and N. A. HILLARP, Helv. chim. Acta if6, 2425 (1963). 
11 H. CORRODI and N.-A. I{ILLARP, Helv. chim. Acta 47, 911 (1964). 
t3 B. FALCK and Cn. OWMAN, Aeta Univ. lurid, t l ,  1 (1965). 
13 V. V. PORTUGALOV, Histophysiology of Nerve Endings (Moscow 

1955), in russ. 
l~ j .  H. BURN and M. J. RAND, Nature 184, 163 (1959). 


