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Fig. 2. Diffusion double en g~lose. Goutti~re centrale : Immunsdrum de lapin No. VI anti hfimolysat humain normal. Antigknes: A H~molysat 
du eas M.V. eharg6 I fois et 7 lois, eompar6 ~ un h6molysat normal N. B H~molysat du eas F.V. eompar~ dans les m~mes conditions ~t 
Ph&nolysat normal. C H~molysat dn cas T.V. compar6 dans les m6mes conditions A l'h6molysat normal. D H~molysat normal non dilu* (1 x ) 
et dilu~ x/a 0 et t[~ o. - L'immunpr6eipit6 de la eatalase d~termin~ h partir de l'h~molysat normal (N I ×) est bien net dans ehaeundes 
segments A, B, C et D. II est ddvi6 par les faibles quantit4s de eatalase eontenues dans I'h4molysat dilu6 t/i 0 et ill o err C. I1 n'est d6vi*, pax 

eontre, par aucun des h&nolysats d'aeatalas6miques M.V., F.V. et T.V., m6me lorsque eeux-ci sont eoneentr~s 7 lois, 

m e n t  e t  i m m u n o l o g i q u e m e n t  la  presence  de la , ca ta l a se  
prote in~,  chez  les i n d i v i d u s  a t t e i n t s  d ' aca ta l a s6mie  au 
J a p o n .  TArZAHARA e t  al., p o u r  exp l ique r  la persis tance,  
dans  l ' h 6 m o l y s a t  des  aca ta l a s6miques ,  d ' u n  ,p ic  rapide,) 

l '61ectrophor~se simple,  p o s t u l e n t  t ro is  a l t e rna t ives :  
(1) ce pic  p o u r r a i t  6 t re  dfi ~. une  pro t6 ine  non  identifi6e 
a c c o m p a g n a n t  n o r m a l e m e n t  la ca ta l a se  ~ l '61ectrophor~se ; 
(2) il p o u r r a i t  s ' ag i r  de ca ta l a se  al t6r6e e t  inac t ive ;  (3) en- 
fin ces d e u x  p remie res  cond i t i ons  p o u r r a i e n t  ~tre r6unies 
en u n e  seule. Or  nous  v o y o n s  ~ l ' ana lyse  immuno-61ectro-  
p h o r 6 t i q u e  de  l ' h 6 m o l y s a t  (Figure  i)  que  deux  lignes au 
moins  se f o r m e n t  au  vo is inage  i m m ~ d i a t  de celle de la 
cata lase ,  m 6 m e  d a n s  les cas  d ' aca ta las6mie .  Le ,p ic  
rapider) es t  done  form6 de  <~prot6ines non  identifibes,~ 
lorsque m a n q u e  la  ca ta lase .  

En  revanche,  l ' absence  de ligne de  p r6c ip i t a t ion  de  
cata lase  dans  ces c,'us pa tho log iques  nous  p e r m e t  t o u t  a u  
plus de dire que la mol tcu le  de cata lase ,  si elle es t  pr6sente ,  
est  assez modifi6e pour  ne plus  pr~cipi ter  avec  l ' a n t i c o r p s  
correspondant .  

Summary .  The hemolysa tes  of the  red blood cells f rom 
3 acata lasemic  and  2 hypoca t a l a semic  sub jec t s  f rom t h e  
same family were inves t iga ted  b y  double  diffusion in a g a r  
and  immunoe lec t rophore t i c  analysis .  I t  was s h o w n  t h a t  
the  loss of ca ta lase  ac t i v i t y  is a cco mp an i ed  b y  a loss of 
specific immunoprec ip i t a t i on .  
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E v i d e n c e  for  t h e  P r e s e n c e  o f  B i o g e n i c  A m i n e s  
i n  P a n c r e a t i c  I s l e t s  

The  i n t r o d u c t i o n  of a v e r y  specific and  sens i t ive  m e t h o d  
for t h e  d e m o n s t r a t i o n  of c e r t a i n  ca techo lamines  an d  
t r y p t a m i n e s  a t  t h e  cel lular  level  t h a s  p r o m p t e d  a su rvey  
of t h e  occu r r ence  of these  c o m p o u n d s  in var ious  tissues. 
The  p r e s e n t  r e p o r t  dea ls  w i t h  obse rva t ions  m a d e  in t h e  
panc rea s  b y  m e a n s  of th i s  procedure .  

Methods .  A d u l t  p a n c r e a t i c  t i ssue  f rom ra t ,  mouse,  
guinea-pig ,  ca t ,  dog,  horse,  a n d  duck  was used. Ducks  
were i nc luded  on  a c c o u n t  of the  charac te r i s t i ca l ly  local- 
ized d i s t r i b u t i o n  of t h e  t h r ee  t ypes  of islet cells in th is  

species. The  t issue pieces were freeze-dried a n d  t h e n  
t r e a t ed  in d ry  fo rma ldehyde  gas a t  80°C for 1 h. T h e  cate- 
cholamines an d  5 - h y d r o x y t r y p t a m i n e  t h e n  condense  w i th  
the  fo rmaldehyde  to form in tense ly  f luorescent  p r o d u c t s  t. 
Serial sections (5-1(} ~t) were e x a m i n e d  in t h e  fluorescence 
microscope an d  t h e n  s t a ined  w i t h  h a e m a t o x y l i n - e o s i n  or  
in some cases i m p r e g n a t e d  w i th  silver=. 

Results.  A specific f luorescence deve loped  in t h e  en t e ro -  
chromaf f in  ceils, in the  adrenerg ic  ne rves  a n d  in some  of 
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t h e  islet  ceils. Since t h e  s y m p a t h e t i c  n e r v o u s  s y s t e m  m a y  
d i rec t ly  inf luence  t he  f u n c t i o n a l  a c t i v i t y  of t he  islet  ceils, 
t he  d i s t r i b u t i o n  of ad rene rg ic  ne rves  in  t he  p a n c r e a s  will 
be br ief ly  s u m m a r i z e d .  

I n  t he  species i n v e s t i g a t e d  t he  t e r m i n a l  ad rene rg ic  
f ibres were spa r se ly  d i s t r i b u t e d  in the  exocr ine  pa ren -  
c h y m a ,  be ing  m o s t  o f t en  found  in c o n n e c t i o n  w i t h  t h e  
vessels.  On ly  occas iona l ly  were  s ingu la r  va r icose  f ibres  
seen w i t h i n  t he  islets  of t h e  r a t ,  mouse ,  gu inea -p ig  a n d  
horse.  The  a-cell  islets in  t he  d u c k  c o n t a i n e d  a c o m p a r a -  
t i ve ly  large n u m b e r  of nerves ,  p r o b a b l y  in  assoc ia t ion  
w i t h  t h e  p r o m i n e n t  v a s c u l a r  sys tem.  I n  t he  islets of t h e  
ea t  a n d  dog, however ,  t he  ad rene rg ic  n e r v e  p a t t e r n  was  
d i f fe ren t  a n d  cons i s ted  of a n e t w o r k  of f ine var icose  
fibres, w h i c h  s u r r o u n d e d  smal l  lobules  of  islet  ceils. I t  h a s  
as ye t  n o t  b e e n  possible  to  d e t e r m i n e  w h e t h e r  t h e s e  axons  
r e p r e s e n t  v a s c u l a r  or  t r ue  p a r e n c h y m a t o u s  i n n e r v a t i o n .  
Sca t t e r ed  in t h e  ea t  p a n c r e a s  t h e r e  were g roups  of non-  
f luorescen t  gang l ion  cells, on w h i c h  var icose  ad rene rg ic  
f ibres  were supe r imposed ,  an  a r r a n g e m e n t  sugges t ive  of a 
s y n a p t i c  s y s t e m  a. No ad rene rg ic  ne rves  were f o u n d  pass-  
ing  to  t h e  p a n c r e a t i c  l ame l l a r  bodies  in  t h e  eat ,  

A specific f luorescence also deve loped  in  some of t h e  
is let  cells in  t h e  duck,  guinea-pig ,  cat ,  dog a n d  horse  
(Figure  1). T h e  i d e n t i t y  of these  f luorescen t  cells was 
assessed in t he  duck,  where  t he re  are  two  types  of islets,  
t h e  ' l i gh t '  or  a-cell islets a n d  t h e  ' d a r k '  or  fi-eell islets. 
T h e  e-cell islets are easi ly  d i f f e r en t i a t ed  f rom the  fl-cell 
is lets ;  t h e y  are  v e r y  large a n d  m a i n l y  c o n c e n t r a t e d  to  
t he  splenic  lobe in c o n t r a s t  to  t he  smal l  fl-cell islets, 
wh ich  h a v e  a more  e v e n  d i s t r i b u t i o n  t h r o u g h o u t  t h e  
p a n c r e a s  2. W h e r e a s  no  f luorescence was  n o t e d  in t h e  fl- 
cells, t h e  e-cells  e x h i b i t e d  a f luorescence of m o d e r a t e  
in t ens i ty ,  w h i c h  s h a r p l y  o u t l i n e d  t he  islets  a g a i n s t  t h e  
d a r k  b a c k g r o u n d  of s u r r o u n d i n g  exocr ine  p a r e n c h y m a .  
B o t h  types  of a-cells p a r t i c i p a t e d  in the  reac t ion ,  wh ich  
was e v i d e n t  f rom the  fac t  t h a t  no  non - f luo re scen t  ceils 
could  be  seen in  t he  cell s t r a n d s  k n o w n  to be  composed  
of e~- a n d  c%-cells 2. Some of t he  ~-cells showed  a s l i gh t l y  
more  p r o n o u n c e d  f luorescence a n d  were  of ten  seen to  
h a v e  a s h o r t  process.  Howeve r ,  t he  f luorescen t  i n t e n s i t y  
could no t  be co r re l a t ed  w i t h  a p a r t i c u l a r  t y p e  of x-cell, as  

conf i rmed  b y  a s u b s e q u e n t  s i lver  i m p r e g n a t i o n ,  w h i c h  
m e t h o d  se lec t ive ly  d e m o n s t r a t e s  t h e  ~l-cells ~. I n  ducks  
wh ich  were  i n j ec t ed  w i t h  rese rp ine  (5 mg/kg)  subcu-  
t a n e o u s l y  a n d  ki l led 24 h a f t e r  the  in jec t ion ,  no  fluores- 
cence deve loped  in ne rves  a n d  islets.  

No specific f luorescence was obse rved  in the  islets of r a t  
a n d  mouse .  I n  t h e  guinea-p ig ,  ca t ,  dog,  a n d  horse ,  how-  
ever ,  a m o d e r a t e  a n d  s o m e t i m e s  r a t h e r  s t r o n g  f luorescence 
deve loped  in some of t h e  is let  cells. Guinea-p igs ,  w h i c h  
were g iven  t w o  s u b c u t a n e o u s  in jec t ions  of 2 m g / k g  reser-  
p ine  a t  a n  i n t e r v a l  of 24 h a n d  ki l led 7 h a f t e r  t h e  second 
in jec t ion ,  showed  on ly  a w e a k  f luorescence in t h e  islets. 
T h e  n u m b e r  of f luorescen t  cells was  also reduced.  

Discussion. T h e  resu l t s  o b t a i n e d  in ex t ens ive  s tud ies  of 
m o d e l  s y s t e m s  a n d  t i ssues  f rom a large  n u m b e r  of ve r te -  
b r a t e s  a n d  i n v e r t e b r a t e s  show t h a t  t h e  p r e s e n t  f luores-  
cence  m e t h o d  h a s  a h i g h  specif ic i ty  for c e r t a i n  ca techo l -  
a m i n e s  a n d  t r y p t a m i n e s  ~. This ,  a n d  t h e  fac t  t h a t  t h e  
f luorescence r eac t ion  was i n h i b i t e d  or  g r ea t l y  d i m i n i s h e d  
in rese rp in ized  an imals ,  s u p p o r t s  t h e  v iew t h a t  t h e  flu- 
orescence  obse rved  in t h e  islet  cells is due  to t i le  p resence  
of such  amines .  

T h e  i d e n t i t y  of the  f luorescen t  cells h a s  n o t  y e t  been  
e s t ab l i shed  in  t h e  m a m m a l i a n  species used in  t h e  p r e s en t  
i nves t i ga t i on .  T h e  f luorescen t  m a t e r i a l  was,  however ,  
de f in i t e ly  local ized to  b o t h  the  a~- a n d  az-cetls in t h e  duck.  
Some  ad rene rg ic  a n d / o r  t r y p t a m i n e r g i c  m e c h a n i s m  m a y  
t h u s  be  i nvo lved  in t h e  f u n c t i o n a l  a c t i v i t y  of these  cells. 
Th i s  is r a t h e r  puzz l ing  as regards  the  c%-cells, wh ich  are 
v e r y  p r o b a b l y  t h e  si te  of g lucagon  p roduc t i on4 -% At  
p r e s e n t  i t  is mere ly  a m a t t e r  for  specu la t ion  as to  w h e t h e r  
t h e  a m i n e  in  ques t i on  is secre ted  b y  the  ceils or  i n v o l v e d  
in  t h e  p r o d u c t i o n  of g lucagon  or  some  o t h e r  i n t r ace l l u l a r  
m e t a b o l i c  process.  T h e  f ind ings  m a y  also t h r o w  some 
l igh t  on  t h e  h i t h e r t o  u n k n o w n  f u n c t i o n  of t i le 0h-cells. 
I t  h a s  r ecen t l y  been  sugges ted  t h a t  in a d d i t i o n  to  g lucagon  
o t h e r  h y p e r g l y c e m i c  s u b s t a n c e s  such  as s e r o t o n i n  or  a 
c a t e c h o l a m i n e  are  p r e s e n t  in  t h e  p a n c r e a t o - d u o d e n a l  
b lood  of dogsnS. 

Zusammen/assung. Mit  neue r  e m p f i n d l i c h e r  F luoreszenz-  
m e t h o d e  wi rd  das  V o r h a n d e n s e i n  b iogene r  A m i n e  in 
L a n g e r h a n s s c h e n  Inse lze l len  yon  En te ,  Meerschweinchen ,  
Ka tze ,  H u n d  u n d  P fe rd  sehr  wahr sche in l i ch  gemach t .  
Bet  der  E n t e  k o n n t e n  die f luo resz ie renden  Inse lze l len  als 
~1- und  e2-Zellen iden t i f i z%r t  werden.  
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Islet of Langerhans from a guinea-pig showing fluorescence in the 
majority of the cells. The fluorescent structures outside the islets are 

adrenergic nerve fibres. × !40, 
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