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Argyrophil ic Reaction of Histamine-Containing Epithelial Cells in Murine Gastric Mucosa 

The major  por t ion  of gastr ic  h i s t amine  in the  r a t  is 
con ta ined  in a sys t em of epi thel ial  cells t en t a t i ve ly  
n a m e d  ' en terochromaff in- l ike '  cells, which  are numerous  
in the  basal  por t ion  of the  oxyn t i c  gland area 1-a. These 
ceils have  the  capac i ty  to  p roduce  and  s tore  no t  only  
h i s tamine  b u t  also monoamines ,  such as dopamine  and 
5 -hydroxy t ryp tamine~-% a l though  these  f luorogenic mo-  
noamines  can be d e m o n s t r a t e d  in the  cells only when  
exogenous m o n o a m i n e  precursors  are suppl ied  4,5. The 
o rd inary  en te rochromaf f in  (argentaffin) cells, known  to 
store 5 -hyd roxy t ryp t amine ,  occur exclusively in the  
an t ra l  region of the  gastr ic  inncosa 4,5,v-9, These  l a t t e r  
cells are r ich in non-specif ic  a romat ic  L-amino acid de- 
carboxylase,  also referred to  as L-3 ,4 -d ihydroxyphenyl -  
a lanine (L-DOPA) decarboxylase  (E.C.4.1.1.26), bu t  t h e y  
lack b o t h  h i s t amine  and  the  'specific '  L-hist idine decar-  
boxylase  (E.C.4.1.1.22) in con t ras t  to the  en te rochrom-  
affin-l ike cells< ~. 

The selective s ta in ing  proper t ies  and  thus  the  histol-  
ogical i den t i t y  of the  h is tamine-s tor ing ,  en te rochromaf f in -  
like cells of the  ra t  s t omach  is v i r tua l ly  unknown2.  The 
d i s t r ibu t ion  and morpho logy  of these cel l s  suggested t h a t  
t h e y  m i g h t  be ident ical  wi th  the  sys tem of argyrophi l  
(but non-argentMfin)  cells descr ibed by  DAWSON V. This  
a s sumpt ion  has been conf i rmed  in the  p resen t  invest i -  
gat ion.  

Specimens  f rom the  s tomach  wall of un t r ea t ed  animals  
(rats and  mice) and of animals  given L-DOPA (50-100 
mg/kg  i.p. 1 h before decapi ta t ion)  were first  processed 
for the  h is tochemica l  demons t r a t i on  of h i s t amine  (non- 
in jec ted  animals) according to t he  t echn ique  of H~KAN- 
SON and  OWMaN 1 or dopamine  (L-DOPAdnjec ted  animals) 
as descr ibed by  FALCK and OWMaN*0, followed by  silver- 
s ta in ing ~1 for de tec t ion  of a rgyrophi l  cells. The sect ion 
was m oun ted  in xylene and pho tog raphed  in the  fluores- 
cence microscope.  After  r emova l  of t he  cover slip the  
sect ion was s i lver-s ta ined for de tec t ion  of a rgyrophi l  cells 
and r e -pho tog raphed  in a l ight  microscope.  Direct  com- 
par ison of the  pho tomic rog raphs  thus  t aken  f rom one 
and the  same sect ion (Figure 1) showed all a rgyrophi l  
ceils to  correspond to f luorescent  h i s t amine -con ta in ing  
epi thel ia l  cells. This was fu r ther  conf i rmed by  exper iments  

in which  the  en te rochromaff in- l ike  ceils were induced to  
s tore d o p ami n e  by  the  in jec t ion  of its i m m e d i a t e  precursor ,  
L-DOPA, and which  showed the  a rgyrophi l  ceils to  be 
ident ical  also wi th  the  f luorescent  d o p ami n e  cells as seen 
in pho tomic rog raphs  of one and the  same sect ion (Figure 2). 
The di rect  f luorescence microscopic  i d en t i t y  be tween  the  
h i s t amine- s to r ing  and  dopamine -p roduc ing  cells in the  
gastr ic  mucosa  of the  r a t  has  previous ly  been  descr ibed 1. 
There  was no evidence  in the  p resen t  s tudy  t h a t  the  
admin i s t r a t i on  of ~-DOPA or the  h i s tochemica l  process-  
ing of the  spec imens  for f luorescence microscopy  inter-  
fered wi th  the  silver s ta in ing  reac t ion;  t he  n u m b e r  of 
argyrophi l ic  cells and  the i r  s ta in ing in t ens i ty  were  the  
same as in cont ro l  t issues (fresh c ry o s t a t  sections) f rom 
un t r ea t ed  animals .  

I t  has  been sugges ted  t h a t  the  a rgyrophi l  and argent -  
affin react ions  of morphologica l ly  s imilar  gas t ro in tes t ina l  
cells reflect  d i f ferent  func t iona l  s ta tes  of one and  the  
same cell t y p e  1~. In  confo rmi ty  wi th  th is  hypothes is ,  
a rgyrophi l  bu t  non-a rgen ta f f in  ceils are somet imes  referred 
to as p re -a rgen ta t f in  ~a. The p resen t  resul ts  suggest  t h a t  
such a conclusion is unwar ran ted .  The a rgumen t s  indi-  
ca t ing t h a t  the  argyrophil ,  a rgen ta f f in  (enterochromaff in)  
cells and the  argyrophil ,  non-a rgen ta f f in  (enterochrom- 
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Fig, 1. Transverse section 
through the stomach wall ill 
the oxyntic gland area from 
an untreated rat. Section first 
exposed to gaseous o-phthal- 
dialdehyde for demonstration 
of histamine (left). Fluorescent 
mast cells near the mneosal 
surface. In the basal part of 
the lllucosa an extensive 
system of histanfine-contain- 
ing cnterochromaffin-like cells. 
Some few mast ceils also in 
the submucosa. The section 
was subsequently silver-im- 
pregnated {right) to show the 
agreement between the entero- 
chromaffin-like cells and the 
argyrophil ceils. • 115. 
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Fig. 2. Section from the same 
region of the stomach wall as 
in Figure 1, rat pretreated 
with L-DOPA. Formaldehyde- 
induced green fluorescence 
(left) in the enterochromaffin- 
like cells which have been 
induced to store dopainine. 
The argyrophil cells appearing 
after silver-staining are identi- 
cal with dopamine-containing 
ent erochromaffin-like cells. 
• 140. 

affin-l ike) cells of the  m u r i n e  gast r ic  m u c o s a  are  2 dif- 
f e r en t  cell s y s t e m s  can  be  s u m m a r i z e d  as fol lows:  
(1) T h e r e  is no  ev idence  t h a t  a rgy roph i l  cells in  t h i s  p a r t  
of t h e  g a s t r o i n t e s t i n a l  t r a c t  are ever  t r a n s f o r m e d  in to  
a r g e n t a f f i n  ones ;  t he  l a t t e r  cell t y p e  is e x t r e m e l y  ra re  
in  t h e  o x y n t i c  g l a n d  area,  wh ich  on  t h e  o t h e r  h a n d  is 
v e r y  r ich  in a rgy roph i l  cells. (2) Argyrophi l ,  n o n - a r g e n t -  
af f in  ceils c o n t a i n  h i s t a m i n e  a n d  h i s t id ine  deca rboxy la se ;  
a rgen t a f f i n  cells do  not .  (3) Argen ta f f i n  cells are  r ich  in 
D O P A  deca rboxy la se ;  t h i s  e n z y m e  is p r e s e n t  also in  t h e  
a rgyrophi l ,  n o n - a r g e n t a f f i n  cells b u t  in  cons ide rab ly  lower  
concen t r a t i ons .  
-" Never the less ,  t h e  2 s y s t e m s  of e n t e r o c h r o m a f f i n  a n d  
en t e roch romaf f in - l i ke  cells h a v e  severa l  p roper t i e s  in  
c o m m o n  - genera l  morpho logy ,  all t h e  cha rac t e r i s t i c  fea- 
t u r e s  of p ro t e in - sec re t i ng  cells, t he  c a p a c i t y  to  p roduce  
a n d  s tore  a m i n e s  - wh ich  m a y  i m p l y  a s imi la r  f unc t i on  
of these  cells. I t  h a s  been  sugges ted  t h a t  b o t h  t h e  ar-  
gen t a f f i n  a n d  t h e  a rgy roph i l  (non-argenta f f in )  cells of 
t h e  d iges t ive  t r a c t  are  endoc r ine  in n a t u r e  14-~s a n d  t h a t  
t h e y  m a y  be  ac t ive  in p r o d u c i n g  p o l y p e p t i d e  h o r m o n e s  
such  as gas t r in ,  secret in,  p a n c r e o z y m i n - c h o l e c y s t o k i n i n  
a n d  poss ib ly  also glucagon.  

I t  shou ld  be  po in t ed  ou t  t h a t  a l t h o u g h  t he  2 endocr ine  
cell sy s t ems  of gas t r ic  m u c o s a  are cy tochemica l ly  dif ferent ,  
t h e  a rgy roph i l  b u t  n o n - a r g e n t a f f i n  ceils obse rved  else- 
where  in  t he  d iges t ive  t r a c t  m a y  p e r h a p s  st i l l  be  refer red  
to  as p r e - a rgen t a f f i n  or as a rgen t a f f i n  cells t e m p o r a r i l y  
devo id  of t h e i r  r educ ing  cy top la smic  ma te r i a l  19. 

Zusammenfassung. D u r c h  f luoreszenzmikroskopische  
U n t e r s u c h u n g  u n d  nachfo lgende  Si lber f i i rbung a n  ein u n d  
demse lben  S c h n i t t  k o n n t e  gezeigt  werden,  dass  das  
S y s t e m  argyrophi le r ,  n i c h t  a rgen t a f f i ne r  Zellen in der  
M a g e n s c h l e i m h a u t  de r  R a t t e  m i t  d e m j e n i g e n  h i s t a m i n -  
spe iche rnde r  Ep i the l ze l l en  iden t i s ch  ist. Die h i s t a m i n -  
spe i che rnden  Zellen, die a rgy roph i l  (aber  n i c h t  a rgentaf f in)  
sind,  b i lden  e in  Zel lsystem,  das  v o n  d e m  der  entero-  
chromaf f inen ,  s e r o t o n i n h a l t i g e n  Zellen g e t r e n n t  ist. Diese 
e n t e r o c h r o m a f f i n e n  Epi the lze l l en  s ind im Gegensa tz  zu 
d en  h i s t a m i n h a l t i g e n  Zellen sowohl  a rgy roph i l  als auch  
a rgen ta f f in .  
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The Investigation of Xenopus laevis Hemoglobins During Development by a Fluorescent Antibody 

Analys i s  of h e m o g l o b i n  so lu t ions  p r e p a r e d  f rom t h e  
b lood of y o u n g  t adpo le s  a n d  m a t u r e  adu l t s  of the  S o u t h  
Af r i can  Clawed Toad,  Xenopus laevis, show t h a t  t he re  are  
s epa ra t e  t ypes  of h e m o g l o b i n  p r e sen t  in  t h e  t adpo le s  a n d  
a d u l t  a n i m a l s  respect ive ly .  Solu t ions  of h e m o g l o b i n  
p r e p a r e d  f rom e r y t h r o c y t e s  b y  osmot ic  shock  were sub-  
j ec t ed  to  c o l u m n  c h r o m a t o g r a p h y  on  W h a t m a n  Chro- 
m e d i a  CM52 c a r b o x y m e t h y l  cellulose. The  samples  were 
e lu ted  in a 0 . 0 1 M  s o d i u m  p h o s p h a t e  p H  g r a d i e n t  a n d  
e luen t  f r ac t ions  were a s sayed  for  p H  a n d  op t ica l  absorp -  
t i o n  a t  410 n m  wave l eng th .  H e m o g l o b i n  f rom Xenopus 
t adpo le s  emerges  f rom t h e  co lumn  in 2 e lu t ion  peaks ,  

a t  p H  6.50 a n d  p H  6,82 respec t ive ly .  The  hemog lob in  
f rom adu l t s  emerges  in  2 m a j o r  a n d  1 m i n o r  peak  a t  
p H  7.41, p H  7.53, a n d  p H  7.81 respect ive ly .  I f  an  ar t i f ic ial  
m i x t u r e  of h e m o g l o b i n  solut ions  f rom a d u l t  a n d  tadpole  
Xenopus is c h r o m a t o g r a p h e d ,  5 e lu t ion  peaks  are seen, 
co inc iden t  w i t h  t h e  2 t adpo le  a n d  t h e  3 a d u l t  peaks  
respec t ive ly .  

H e m o g l o b i n  so lu t ions  f rom t ad p o l e  a n d  a d u l t  Xenopus 
were  also sub j ec t ed  to  p o l y a c r y l a m i d e  gel disc electro- 
phores i s  in a Tris-Borate-EDTA buf fe r  sys t em a t  p H  7.8. 
T h e  t ad p o l e  h e m o g l o b i n  s e p a r a t e d  in to  2 bands ,  one 
m o v i n g  t o w a r d s  t h e  anode  more  qu ick ly  t h a n  t h e  other ,  


