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which  is a t  least  as p o t e n t  as rac-PG(Eflfl)l on the  r a t  

uterus.  The syn thes i s  proceeds  f rom enantio-9fl-nitro-llfl, 
15a-dihydroxy-trans-13-prostenonitrile (recovered f rom 
an incuba t ion  of the  racemic compound  wi th  the  swine 
lung dehydrogenase)  by  s teps  a l ready  out l ined 1% 

Some c o m m e n t s  on the  re la t ionship  be tween  smo o t h  
muscle  s t imula t ing  ac t iv i ty  and  dehydrogenase  ac t iv i ty  
appear  war ran ted .  A 15(S)-hydroxyl  group appears  to  be 
the  major  s te reos t ruc tura l  r equ i r emen t  for both .  The de- 
hydrogenase  sys t em is less sensi t ive to  the  stereo- 
chemis t ry  a t  C-11 whereas  smoo th  muscle  s t imula t ing  
ac t iv i ty  appears  to  be enhanced  marked ly  by  bu t t r e s s ing  
hyd roxy l  groups (formally cis a t  C-11 and  even C-9, un-  
publ i shed  data)  and  only s l ight ly  affected by  the  back-  
bone  s t e reochemis t ry  in the  mos t  favorable  cases (ent- 
PG(Eflfl)l as an example) .  This  difference in sens i t iv i ty  
to the  back-bone  s t e reochemis t ry  (inversion at  C-8 and 
C-12) has  allowed us to par t i a l ly  realize our original  
object ive.  Thus  pure  ent-PG(Eflfl)l should be a t  least  as 
p o t e n t  as nat-PGE 1 on the  ra t  u te rus  and far more  p o t en t  
on o ther  t issue p repara t ions  bu t  would be degraded  at  
only 15% of the  ra te  of nat-PGE 1. 

Final ly  the  dehydrogenase  accommoda te s  major  
changes  a t  posi t ions r emote  f rom C-15 and C-12. The func- 
t iona l i ty  p resen t  a t  C-1, C-9 and  C-11, as well as the  con- 
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f igura t ion  of these  groups,  can be var ied wi th in  the  l imi ts  
shown below w i t h o u t  a l ter ing the  ra te  of t he  enzymic  re- 
ac t ion  subs tant ia l ly .  The 9 - fo rmamidopros tanes  are no t  
dehydrogena ted ,  appa ren t l y  due to  a grea t ly  reduced  
af f in i ty  for the  enzyme - t h e y  show no inh ib i to ry  effect  
on the  react ion of nat-PGE 1~9, 2o. 

Zusammen/assung. Die s t e reochemischen  Vorausse tzun-  
g e n d e r  P ros tag land in -15-Dehydrogenase  aus Schweine-  
lunge werden  im Hinbl ick  auf die pharmakolog i sche  Akti -  
vitAt a n h a n d  einer Reihe  syn the t i s che r  P ros t ag l and in  
E1-Pr/ iparate  abgeklgr t .  
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E n d o c r i n e  Cells  in M a m m a l i a n  Gastr ic  Mucosa :  P o s s i b l e  S t o r a g e  S i tes  for  V i t a m i n  B~2-Binding  
P r o t e i n s  

Very l i t t le is known of the  cellular local izat ion of the  
gastr ic  ant ipernic ious  pr inciple  (the intr insic  factor,  IF).  
The first  cell to be impl ica ted  as the  source of I F  was the  
argentaf f in  (enterochromaff in)  celD -a. This  hypo thes i s  
fell into d is repute  because of a poor  correla t ion be tween  
the  d is t r ibu t ion  of these  cells and of I F  in m a n y  species 4. 
In  the  rat,  the  chief cell has been  proposed as the  s torage 
site for I F  5. I t  is qui te  ev ident  f rom the  l i te ra ture  t h a t  in 
several  o ther  species the  chief cell is no t  the  cellular 
s torage site for I F  6-8 and  b o t h  the  oxyn t i c  cell and  the  
pyloric gland cell have  been advocated .  Current  opinion 
appears  to locate I F t o  d i f fe rent  cells in d i f ferent  species s, 9. 
F r o m  pure  specula t ion  it appears  likely t h a t  a comp o u n d  
wi th  such a specific func t ion  as I F  should be p roduced  and 
s tored in the  same t y p e  of cell in all species. Recent ly ,  it  
was repor ted  t h a t  in t he  ra t  the  regional and  topograph ica l  
d i s t r ibu t ion  of v i t amin  B12-binding proteins ,  associated 
wi th  I F  act ivi ty ,  coincided wi th  the  d i s t r ibu t ion  of a 
sys t em of h i s t amine-con ta in ing  enterochromaff in- l ike  
cells 1~ which are bel ieved to  have  an endocr ine  func- 
t ionn-1% The en te rochromaf f in  (argentaffin) and  entero-  
chromaff in- l ike  (argyrophil ,  non-argentaff in)  cells have  
the  morphological  charac ter i s t ics  of po lypep t ide -  or 
pro te in-secre t ing  endocr ine  cells, and i t  has  been sug- 
gested t h a t  t h e y  are act ive  in t he  fo rmat ion  and  secret ion 
of gas t ro in tes t ina l  po lypep t ide  h o r m o n e s n - l %  En te ro -  
chronmff in  cells are recognized by  their  in tense  yellow 
fo rma ldehyde- induced  fluorescence, which reflects  the i r  
con ten t  of 5-HT ~7. En te rochromaf f in - l ike  cells are devoid  
of 5-HT bu t  can be d e m o n s t r a t e d  in L-DOPA- t rea ted  

an imals  by the i r  green fo rma ldehyde- induced  d o p amine  
f luorescence 17. E n t e ro ch ro maf f i n  cells usual ly re ta in  the i r  
yel low fluorescence also af ter  L-DOPA t r e a t m e n t ,  which  
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p e r m i t s  t h e  s i m u l t a n e o u s  d e t e c t i o n  of  both e n t e r o -  
c h r o m a f f i n  a n d  e n t e r o c h r o m a f f i n - l i k e  cells  in  one  a n d  t h e  
s a m e  s e c t i o n ~ .  I n  t h e  r a t  a n d  m o u s e  t h e  e n t e r o c h r o m a f -  
f in - l ike  cel ls  c o n t a i n  h i s t a m i n e l S - ~ ;  in  all  o t h e r  spec ies  
s t u d i e d ,  i n c l u d i n g  m a n ,  h i s t a m i n e  c a n n o t  be  d e m o n -  
s t r a t e d  in  such  cells  ~ ,  ~ ,  ss 

A ser ies  of  i n v e s t i g a t i o n s  h a s  b e e n  i n i t i a t e d  to  e s t a b l i s h  
t h e  ce l lu la r  s t o r a g e  s i te  of  I F .  T h e  p r e s e n t  s t u d y  c o m p a r e s  
t h e  r eg iona l  a n d  t o p o g r a p h i c a l  d i s t r i b u t i o n  of  v i t a m i n  
B ~ - b i n d i n g  p r o t e i n s  w i t h  t h a t  o f  t h e  ga s t r i c  e n t e r o -  
c h r o r n a f f i n  a n d  e n t e r o c h r o m a f f i n - l i k e  cel ls  in  t h e  mouse ,  
h a m s t e r ,  g u i n e a - p i g  a n d  r a b b i t .  V i t a m i n  ]3~z-binding p ro-  
t e i n s  w e r e  q u a n t i t a t e d  r a d i o m e t r i c a l l y  a f t e r  c o n j u g a t i o n  
w i t h  ~ C o - c y a n o c o b a l a m i n  fo l lowed  b y  S e p h a d e x  gel 

c h r o m a t o g r a p h y  ~~ T h e  n u m b e r  of  e n t e r o c h r o m a f f i n  a n d  
e n t e r o c h r o m a f f i n - l i k e  cells  w a s  c a l c u l a t e d  as  p r e v i o u s l y  
descr ibed~,a0 ,1~  in  6 ~z t r a n s v e r s e  sec t ions ,  t a k e n  f r o m  
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Fig. 1. Regional distribution of Bz2-binders and 
gastric endocrine cells. The locations of the tissue 
samples analyzed are indicated in the inserted 
drawings. The top drawing refers to both mouse 

8 and hamster; the drawing below refers to guinea- 
pig and rabbit. Cells were counted in 6 # transverse 
sections at • 125 magnification. Enterochromaf- 
fin-like ceils were detected by their green formal- 
dehyde-induced fluorescence observed after the 
administration of L-DOPA. The enterochromaffin 
cells referred to in the diagram were of a special, 
markedly reserpine-resistant type 1~. The amount 
of vitamin B12-binding proteins was determined 
as described elsewhere 1~ and given as cpm/100 
/~g tissue (wet weight). (Mouse and hamster: 
whole stomach wall; guinea-pig and rabbit: 
mucosa only). Each value is the mean of 3-6 

8 experiments. 
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va r ious  loca t ions  a long  t h e  m a j o r  c u r v a t u r e  (to e s t ab l i sh  
t he i r  regional  d i s t r i bu t i on ) ;  or in  20 ~, h o r i z o n t a l  serial  
sect ions  (to e s t ab l i sh  t h e i r  t opograph ica l  d i s t r ibu t ion ) .  

The  regional  d i s t r i b u t i o n  of gas t r ic  v i t a m i n  Blz -b ind ing  
p ro te ins  was found  to  follow t he  d i s t r i b u t i o n  of t h e  
en te rochromaf f in - l ike  cells in mouse,  r a t  and  h a m s t e r  
v e r y  closely (Figure  1 a n d  Ref.  10). In  these  species, en- 
t e roch romaf f i n  ceils are a l m o s t  exclus ive ly  found  in t he  
pylor ic  g land  area,  whereas  t he  en t e roch romaf f in - l i ke  
cells occur  in  t h e  oxyn t i c  g land  area.  

Also in t he  guinea-pig,  t he  d i s t r i b u t i o n  of t h e  v i t a m i n  
B12-binding p ro t e ins  was well co r re la ted  w i t h  t h a t  of t he  
en te rochromaf f in - l ike  ceils, wh ich  occurred  in t he  pylor ic  
g land  area  a n d  in t h e  a d j a c e n t  po r t i on  of t h e  oxyn t i e  
g l and  a rea  (Figure  1, see also Ref.  1~). The re  was  no  corre-  
l a t ion  b e t w e e n  v i t a m i n  B~2-binders and  chief  cells. 

The  r a b b i t  was excep t iona l  in  t h a t  t he  d i s t r i b u t i o n  of 
t he  v i t a m i n  B~2-binging p ro te ins  closely agreed  w i t h  a r ich  
p o p u l a t i o n  of m a r k e d l y  r e se rp ine - re s i s t an t  5 -HT-con ta in -  
ing e n t e r o c h r o m a f f i n  cells (referred to as e n t e r o c h r o m a f -  
f in cells, Type  I117) in  t he  oxyn t i c  g land  a rea  (Figure  1), 
wh ich  is poor  in en te rochromaf f in - l ike  cells 17. I t  could  be  
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Fig. 2. Topographical distribution of B12-binders and entero- 
chromaffin cells in the oxyntie gland area of the rabbit. Serial section- 
ing. Each cryostat section (-- 36~ 20/* thick, 4 • 4 mnl. The content 
of vitamin B12-binding protein in single sections was determined as 
described elsewhere 1~ Each value is the mean of 4 experiments. 

s h o w n  t h a t  in  t h i s  region t h e  v i t a m i n  t3~2-binging p ro t e in s  
were r e s t r i c t ed  to t h e  basa l  l aye r  of t he  mucosa ,  a topo-  
g raph ica l  d i s t r i b u t i o n  w h i c h  co r responds  closely to  t h a t  
of t he  e n t e r o c h r o m a f f i n  cells (Figure  2). 

A h igh  v i t a m i n  Blz -b ind ing  capac i t y  is a bas ic  requi re -  
m e n t  for  I F  a c t i v i t y  2.,25. I t  shou ld  be  no ted ,  however ,  
t h a t  v i t a m i n  t31,-binders o t h e r  t h a n  I F  h a v e  been  recog- 
nized in b o t h  gas t r ic  ju ice  a n d  gas t r ic  m u c o s a  2.-~9. T h e  
v i t a m i n  B12-binding c a p a c i t y  is t h u s  no t  b y  itself  a mea-  
sure of I F  c o n t e n t ;  t h e  e s t i m a t i o n  of I F  levels m u s t  be  
based  on  t h e  c a p a c i t y  of gas t r ic  v i t a m i n  Bib-b inders  to  
fac i l i t a te  t h e  i n t e s t i n a l  a b s o r p t i o n  of c y a n o c o b a l a m i n .  
This  will  be  t h e  sub j ec t  of a s epa ra t e  s tudy .  

I t  is e v i d e n t  t h a t  gas t r ic  v i t a m i n  B12-binding p ro t e ins  
are  n o t  r egu l a r l y  assoc ia ted  w i t h  one  p a r t i c u l a r  region of 
t he  s t o m a c h  a n d  t h a t  no  p rev ious ly  p roposed  cell t y p e  can  
be  t he  s ingle cel lular  s to rage  s i te  for such  pro te ins .  I t  is 
sugges ted  t h a t  t he  en t e roeh romaf f in - l i ke  cells in t he  mouse,  
ra t ,  h a m s t e r  a n d  guinea-pig,  a n d  t he  e n t e r o c h r o m a f f i n  
ceils in t he  r a b b i t  c o n t a i n  gas t r ic  v i t a m i n  B12-binding 
pro te ins .  This  m a y  ind ica t e  some func t iona l  s imi la r i ty  be- 
tween  these  cells inspi re  of spec i e s -dependen t  d i f ferences  
as regards  t h e i r  a m i n e  s torage  m e c h a n i s m s  3~ 

Zusammen[assung. Es  wird  a n g e n o m m e n ,  dass  in  Maus,  
R a t t e ,  H a m s t e r  u n d  Meerschweinchen  V i t a m i n  B~2- 
b i n d e n d e  P ro t e ine  sich m i t  en t e roch romaf f inAhn l i chen  
(argyrophi len ,  n i c h t a r g e n t a f f i n e n )  Zellen u n d  im K a n i n -  
chert m i t  e iner  b e s t i m m t e n  A r t  e n t e r o c h r o m a f f i n e r  
(argentaf f iner)  Zellen v e r b i n d e m  
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5 - H y d r o x y t r y p t o p h a n - D e c a r b o x y l a s e  Act iv i ty  in 

Sero ton in  is wide ly  d i s t r i bu t ed  in the  a n i m a l  k ingdom.  
All m a j o r  groups  of an ima l s  h a v e  been  found  to  c o n t a i n  
th i s  amine  1. 

The  occurrence  a n d  the  physio logica l  role of se ro ton in  
in c rus tacea  is v e r y  l i t t le  known,  a l t h o u g h  t h e  p lexuses  of 
ne rve  f ibres  and  t he  pe r ica rd ia l  organs  of c e r t a i n  decapods  
c rus taceans  h a v e  been  k n o w n  to con t a i n  apprec i ab le  
a m o u n t s  of se ro ton in  1,2. More recent ly ,  ]q~'LOFSSON et  al. a 
h a v e  found  one pa i r  of large  yel low f luorescing cells, 
wh ich  ind ica te  the  presence  of se ro ton in  in t he  ' b r a i n '  of 

the Decapod  Crustacean Upogebia littoralis 

t he  c rayf i sh  Astacus astacus, while  later ,  t h e  s ame  
a u t h o r s  4 could no t  d e t e c t  a yel low f luorescence in t h e  
ne rve  f ibres  of t h e  h i n d  gut .  

For  a b e t t e r  u n d e r s t a n d i n g  of se ro ton in  role in crus-  
tacea ,  more  i n f o r m a t i o n  m u s t  be  o b t a i n e d  a b o u t  i ts  dis- 
t r i b u t i o n  in va r ious  t i ssues  of d i f fe rent  species. I n  t h e  
p r e sen t  s tudy ,  we h a v e  u n d e r t a k e n  t he  f u r t h e r  inves t iga -  
t ion  of th i s  p r o b l e m  b y  m e a s u r i n g  t he  a c t i v i t y  of sero- 
t o n i n - p r o d u c i n g  e n z y m e  in va r ious  t i ssues  of t he  above -  
m e n t i o n e d  decapod  c rus tacean .  


