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P y r i l a m i n  w i r k t  a u c h  b i e r  10mat  s t / i rke r  als A n t a -  
zolin u n d  b e i d e  A . H .  h e m m e n  die V¢i rkung  (~exogenen 
His tamins ,> s t g r k e r  als  d ie  W i r k u n g  y o n  48/80. A C H R  
w i r k t  e t w a s  s c h w / i c h e r  a n t a g o n i s t i s c h  gegen i ibe r  , exo-  
genera  Histamin>~, i s t  j e d o c h  gegen i ibe r  48/80 ebenso  
s t a r k  w i r k s a m  wie die  d o p p e l t e  Dosis  A n t a z o t i n  u n d  die 
5real n i ed r ige re  Dosis  P y r i l a m i n .  I n  d ieser  Ver suchs -  
a n o r d n u n g  e r r e i c h t  A C H R  d e m n a c h  a n n ~ h e r n d  die 
G r 6 s s e n o r d n u n g  de r  ~ Vi rk samke i t  spez i f i scher  A . t t .  

D i skuss ion .  I m  Verg l e i ch  zu d e n  E r g e b n i s s e n  bei  
i n t r a k u t a n e r  A p p l i k a t i o n  ze ig t  A C H R  bei  i n t r a p e r i t o -  
nea le r  A n w e n d u n g  e ine  d e u t l i c h e  r e l a t i v e  Z u n a h m e  de r  
a n t a g o n i s t i s c h e n  ~vVirkungsstgrke. Diese  B e o b a c h t u n g  
wird  d u r c h  fo lgende  0 b e r t e g u n g  e r w e i t e r t :  Be i  A n n a h m e  
einer  a n n g h e r n d  g le i chm/ i s s igen  V e r t e i l u n g  de r  i n t r a -  
p e r i t o n e a l  i n j i z i e r t e n  S u b s t a n z e n  i m  O r g a n i s m u s  inne r -  
h a l b  des  V e r s n c h s z e i t r a u m e s  k a n n  die  aus  d e r  Dosis  be-  
r e c h n e t e  K o n z e n t r a t i o n  in g /g  G e w e b e / i b e r s c h l a g s w e i s e  
Ini t  de r  K o n z e n t r a t i o n  in  g /ml  bei  i n t r a k u t a n e r  App l ika -  
t ion  v e r g l i c h e n  werden .  D a b e i  e r g i b t  s ich  Itir die spezi-  
f i schen  A . H .  g a t e  0 b e r e i n s t i m m u n g  de r  \ V i r k u n g  be i  
b e i d e n  A p p l i k a t i o n s a r t e n .  Die  t h e o r e t i s c h e  Gewebs -  
k o n z e n t r a t i o n  y o n  i n t r a p e r i t o n e a l  i n j i z i e r t e m  A C H R  
b e t r g g t  d a g e g e n  wen ige r  als  */20 de r  bei  i n t r a k u t a n e r  An-  
w e n d u n g  w i r k s a m e n  K o n z e n t r a t i o n .  Diese  b e t r ~ c h t l i c h e  
Di f fe renz  lgss t  v e r m u t e n ,  dass  a m  Z u s t a n d e k o m m e n  de r  
a n t a g o n i s t i s c h e n  W i r k u n g  y o n  i n t r a p e r i t o n e a l  gegebe-  
nero d C H R  a u c h  i n d i r e k t e  M e c h a n i s m e n  w e s e n t l i c h  be-  
t e i l ig t  s ind .  g s  w i rd  f l i t  m b g l i c h  g e h a l t e n ,  da s s  die 
N e b e n n i e r e n r i n d e n - s t i m u l i e r e n d e  W i r k u n g s e i g e n s c h a f t  
von  d C H R  6 d a b e i  e ine Rol le  spie l t .  

Die e r h e b l i c h e n  W i r k s a m k e i t s d i f f e r e n z e n  de r  spezifi-  
s chen  A . H .  gegen i ibe r  i n t r a k u t a n  i n j i z i e r t e m  H i s t a m i n  
und  48/80 f f ih ren  zu de r  A n n a h m e ,  dass  de r  E f f e k t  des  
,H i s t aminf re i se tze r s )>  48/80 n u r  z u m  Tel l  au f  die Wir -  
k u n g  f r e i g e s e t z t e n  H i s t a m i n s  z u r t i c k z u f t i h r e n  ist .  N e b e n  
den  A u s w i r k u n g e n  p r i m g r e r  Ze l l s ch i i d igungen  w~ire e ine  
F r e i s e t z u n g  a u c h  a n d e r s a r t i g e r ,  n i c h t  m i t  H i s t a m i n  
i d e n t i s c h e r  VVirkstoffe, n e b e n  H i s t a m i n  in  B e t r a c h t  zu 
ziehen.  D e r  M e c h a n i s m u s  d e r  h i e r  b e s c h r i e b e n e n  a n t -  
a g o n i s t i s c h e n  V¢i rkung  y o n  A C H R  wird  d a h e r  e h e r  in  
e iner  p r i m / i r e n  m i t t e l b a r e n  u n d  u n m i t t e l b a r e n  Bee in -  
f lussung  de r  G e f g s s p e r m e a b i l i t / i t  v e r m u t e t  als in  e iner  
spez i f i schen  B l o c k i e r u n g  y o n  H i s t a m i n .  Diese r  An-  
n a h m e  e n t s p r e c h e n  die B e o b a c h t u n g e n  a n d e r e r  A u t o -  
ren, dass  d u r c h  A C H R  die G e f g s s p e r m e a b i l i t g t  v e r m i n -  
der t  7 u n d  die K a p i l l a r r e s i s t e n z  e r h 6 h t  s wird,  

Die e r w e i t e r t e  A r b e i t  w i rd  aus f f ih r l i ch  a n  a n d e r e r  
Stel le  p n b l i z i e r t .  

Wir danken Dr. E. J. DE BEER, The YVellcome Research Labora- 
tories, Tuckahoe 7, N.Y., fiir die freundliehe 0berlassung yon Ver- 
suchsmengen der Verbindung 48[80. 

j .  ALBERTY u n d  I{IITTA TAKKUNEN 

Pharmakologisches  Labora tor ium der Arzne imi t l e l -  
[abrih ,L i igke tehdas  Orion 0 .  Y.)>, He ls inh i ,  F i n n l a n d ,  den 
24. Oktober 1955. 

S u m m a r y  

In  e x p e r i m e n t s  on  t h e  sk in  of t h e  g u i n e a  pig, t h e  
m o n o s e m i c a r b a z o n e  of a d r e n o c h r o m e  is s h o w n  to  pre-  
v e n t  i nc rease  of v a s c u l a r  p e r m e a b i l i t y  d u e  to  i n t r a d e r m a l  
in j ec t ion  of h i s t a m i n e  or  " e n d o g e n o u s  h i s t a m i n e "  l iber-  
a t ing  s u b s t a n c e  48/80.  B y  s i m u l t a n e o u s  i n t r a d e r m a I  in-  
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und J. GOSLET, Arch. internat. Pharmacodyn. 93, 317 (1953). 
7 J.-L. PARROT, C. r. Soc. Biol. lgJ,  819 {1949). 
8 Z. M. BACO et al,, Arch. internat. Physiol. 57, 295 (1944}; 59, 
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j e c t i o n  w i t h  h i s t a m i n e  or  48/80,  i t  is e q u a l l y  e f f ec t ive  as  
specif ic  a n t i h i s t a m i n e s  in  s u p p r e s s i n g  t h e  sk in  r e a c t i o n  
t o  48/80,  w h e r e a s  t h e  a n t i h i s t a m i n e s  a re  c o n s i d e r a b l y  
s t r o n g e r  a n t a g o n i s t s  to  e x o g e n o u s  h i s t a m i n e .  Ad-  
m i n i s t e r e d  i n t r a p e r i t o n e a l l y ,  a d r e n o c h r o m e  m o n o s e m i -  
c a r b a z o n e  shows  a b o u t  t h e  s a m e  o r d e r  of a n t a g o n i s t i c  
e f f icacy  as t h e  t y p i c a l  a n t i h i s t a m i n e s .  T h e  f i n d i n g s  a re  
b r ie f ly  d iscussed.  

A Binding Site for Histamine in Hog Pyloric 
Mucosa 

E v i d e n c e  is n o w  so c o n v i n c i n g  t h a t  t h e  b u l k  of t h e  
h i s t a m i n e  in a t i s sue  is n o r m a l l y  c o n t a i n e d  in  i t s  m a s t  
cells x, t h a t  i n t e r e s t  t e n d s  to  b e c o m e  focussed  o n  pos s ib l e  
e x c e p t i o n s  to  t h i s  rule .  O n e  s u c h  u n u s u a l  l o c a t i o n  for  
h i s t a m i n e  a p p e a r s  to  be  in t h e  m u c o s a  of  t h e  py lo r i c  
p o r t i o n  of hog  s t o m a c h  2. 

,o,  
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Fig. 1.--Paraffin section through mucosa and subnmcosa of pyloric 
portion hog stomach, fixed in Constantinides' fluid and stained with 
toluidine blue ( × 55). The numerous dark spots in the submucosa are 
the mast cells. A few mast cells occur in the deeper mucosa between 
the mucus glands which also stain metachromatically with tohfidine 

blue. 

F i g u r e  1 shows,  a t  low m a g n i f i c a t i o n ,  a v e r t i c a l  section 
through the mucosa and submucosa of the pylorie portion 
of hog stomach, fixed in the fluid recommended for mast 
ceils by CONSTANTINrDES 3 and stained with 0.1% aque- 

1 j .  F. RILEY and G. B. WEST, J. i 'hysiol. 120, 5gg (1953). - J. F. 
RH.EY, Pharmacol. Revs. 7, 257 {1955). 

= J. F. RXLEY and G. B. WEST, J. l'hysiol. I:t0, a t '  (19,5.5). 
a p. CONSTANTINIDES,  Science 117, 505 ([953). 
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ous to lu id ine  blue.  E v e n  a t  this  magn i f i ca t i on  the  dense  
a c c u m u l a t i o n  of  m a s t  cells in t h e  submucosa  is c lear ly  
visible.  U n d e r  high power  these  cells a re  seen to  con t a in  
g ranu les  which  s ta in  m e t a c h r o m a t i c a l l y  (purple  to  r e d ) ,  
t he  la rges t  cells be ing  re la ted  to  t he  vessels which  t ra -  
verse  the  middle  of the  submucosa ,  A few similar ,  t h o u g h  
smaller ,  mas t  cells a c c o m p a n y  the  loose connec t ive  t issue 
upwards  be tween  the  t u b u l a r  pylor ic  glands.  I n  v i ew of 
t he  obvious  differences in m a s t  cell c o n t e n t  of mucosa  
and  submncosa  i t  was of in t e res t  to  d e t e r m i n e  t h e  
re la t ive  va lues  for h i s t a m i n e  in these  t w o  layers.  

Mast  ceils were  coun t ed  in t he  paraf f in  sect ions,  us ing  
a b inocu la r  W a t s o n  microscope  of s t a n d a r d  t u b e  length ,  
eye-piece  x 8, and  o b j e c t i v e  x 50, g iv ing  a f inal  magni -  
f ica t ion of 600 d iamete r s .  F igu re  2 records  t h e  ave rage  
n u m b e r  of m a s t  cells pe r  20 fields a t  each of 11 levels,  
f rom the  surface  of t he  mucosa  to  t he  base of t he  sub-  
mucosa .  The  unde r ly ing  musc le  was n o t  e x a m i n e d  in 
de ta i l  since p r e l i m i n a r y  obse rva t ions  had  shown i t  to  
con ta in  v e r y  few m a s t  cells and v e r y  l i t t le  h i s tamine .  
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Fig. ~.--Relative histamine values (A) and mast cell contents (B) at 
various depths in the mucosa and submucosa of hog pylorus. It is 
clear that the sharp infleetio~l in each curve occurs at a different 
level. Something other than mast cells is binding histamine in the 

deeper mucosa. 

H i s t a m i n e  was e s t i m a t e d  in f rozen sect ions a t  8 levels  
in dep th  of t he  c o m b i n e d  mucosa  and  s u b m u c o s a  (Fig. 2). 
Fresh  t issue,  s t r ipped  of i ts  muscle,  was cut ,  para l le l  to  
the  surface,  on the  f reezing m i e r o t o m e  a f te r  t he  m a n n e r  
of FELDBERG and  HARRIS% each t issue slice be ing  theri  
r ap id ly  weighed  and  p laced  in 10% t r i ch lo race t i c  ac id  
for t he  ex t r ac t i on  of  i ts  h i s t amine .  T h e  subsequen t  assays  
were  carr ied  o u t  e i the r  on the  s t a n d a r d  g~finea p ig  i leum 
p repa ra t ion  or  on t h e  b lood pressure  of t h e  a t rop in ized  
cat .  

I f  we consider  f i rs t  t he  f indings for the  submucosa ,  we 
see t h a t  t he  h igh  m a s t  cell c o n t e n t  (average,  18 cells pe r  
field) has  i ts  c o u n t e r p a r t  in a co r re spond ing ly  h igh  va lue  
for h i s t amine  (average,  97 ~g/g). This  is in l ine w i t h  
w h a t  we h a v e  found  elsewhere,  On  the  o t h e r  hand ,  w h e n  
cond i t ions  in t h e  ove r ly ing  m u c o s a  are  examined ,  i t  is 
e v i d e n t  t h a t  he re  t h e  r ap id  fall  off in t h e  m a s t  cell con-  
t e n t  (average,  5 cells per  field) is not a c c o m p a n i e d  b y  a 
p r o p o r t i o n a t e  r educ t ion  in t issue h i s t amine  (average,  
76 tLg/g) un t i l  a region close to t he  surface  of t he  m u c o s a  
is . reached.  The re  is, in fact ,  a lmos t  a fourfold di f ference 

b e t w e e n  t h e  h i s t a m i n e - m a s t  cell ra t ios  in t he  submucosa  
and  in t h e  deeper  mucosa .  As s t a t ed  above ,  we h a v e  good 
reason  for  be l i ev ing  t h a t  t h e  h i s t a m i n e  in t he  submucosa  
is due  to  its high c o n t e n t  of m a s t  cel ls;  hence  i t  is clear  
t h a t  s o m e t h i n g  o the r  t h a n  m a s t  cells m u s t  be  b ind ing  
the  h i s t a m i n e  in t he  mucosa .  

The  mos t  obv ious  choice  for this  second c o m p o n e n t  
which  b inds  h i s t amine  in hog py lor ie  mucosa  is the  
muc in  of t he  gob le t  cells l ining t h e  lower  two- th i rd s  of 
the  py lor ic  glands.  Indeed ,  t he re  is d i r ec t  ev idence  t h a t  
gas t r ic  m u c i n  can  b ind  h i s t amine  s. L ike  t h e  m a s t  
granules  th is  deeper  muc in  also s ta ins  m e t a c h r 0 m a t i c a l l y  
w i t h  to lu id ine  blue, as does an  occas ional  s t r and  of mucus  
ly ing  free in t h e  l u m e n  of t h e  s tomach ,  whereas  the  
m u c i n  of t he  surface  cells and  m o s t  of t he  exc re t ed  mucus  
s ta in  o r t h o c h r o m a t i c a l l y  (blue) w i th  t o lu id ine  blue.  I t  
is u n f o r t u n a t e  t h a t  we h a v e  as ye t  no m e t h o d  for f ixing 
the  h i s t a m i n e  in situ to  d e m o n s t r a t e  i ts  presence  
d i rec t ly  b y  h i s tochemica l  t echn iques .  T h e  associa t ion 
of h i s t amine  wi th  the  m e t a c h r o m a t i c a l l y - s t a i n i n g  
mucus  is t hus  a t  p resen t  a m a t t e r  of in fe rence  r a the r  
t h a n  proof.  

Y e t  i t  m u s t  no t  be  a s sumed  t h a t  m e t a c h r o m a s i a  wi th  
to lu id ine  b lue  is i tself  an  ind ica t ion  of t h e  ab i l i t y  of a 
t issue to  b ind  h i s t amine ,  and  the re  is no th ing  to  suggest  
a func t iona l  r e l a t ionsh ip  be tween  mas t  cells and  gastr ic  
mucin .  Car t i l age  which  exhib i t s  in tense  m e t a c h r o m a t i s m  
wi th  to lu id ine  b lue  binds  v e r y  l i t t le  h i s tamine ,  and  when 
sect ions  of t he  p re sen t  ma te r i a l  are  s t a ined  b y  con- 
v e n t i o n a l  m e t h o d s  for m u c i n - - B i s m a r k  brown,  mucicar-  
mine  a n d  m u c i h a e m a t i n - - t h e  gob le t  cells s ta in  deeply  
and  t h e  m a s t  cells n o t  a t  all. The  precise  r eason  for  the  
h igh  h i s t a m i n e  c o n t e n t  of t h e  deeper  po r t i on  of hog 
pylor ic  m u c o s a  is n o t  y e t  clear .  

J. F. RILEY and  G. ]3. \VEST 

Department o 7 Pharmacology and Therapeutics, Queen's 
College, Dundee, Scotland, December 28, 1955. 

Zusammenfassung 

I n  ve r sch iedenen  L a g e n  der  ]V[ucosa und  der  Sub- 
m u c o s a  des  Py lo rus te i l s  des  Schwe inemagens  wurdcu  
Mastzet len gez~hl t  und  der  H i s t a m i n g e h a l t  berechnet .  
Der  hohe  H i s t a m i n g e h a l t  l~sst s ich durch  die entspre-  
chend  hohe  Mas tze l lenzahl  erkt£ren.  Die Mastzel lenzahl  
f~tllt in der  ang renzenden  Mucosa  steil  ab, doch  bleibt  
der  H i s t a m i n g e h a l t  gleich hoch.  Es  ist  mSglich,  dass in 
d iesem Gewebe  neben  den  Mastze l len  auch  das meta-  
ch roma t i s che  N[ucin der  un te ren  Mucosa  His t amin  
b indet .  

5 I{. NEUGEBAUER and J. SC~MID, Wien, Z. inn. Med. 30, 383 
(1949). 

Z e n t r a l e  v e g e t a t i v e  L S D - E f f e k t e  

Das  yon  STOLL und  HOFMANN 1 syn the t i s i e r t e  Di- 
~i thylamid der  Lysergs i iure  (LSD 25) ist  wegen  seiner 
ausserorden t l idhen  W i r k s a m k e i t  auf  psych ische  Funkt io-  
nen  des Menschen  schon seit  J a h r e n  Gegens t and  psych- 
i a t r i s ch -expe r imen te l l e r  U n t e r s u c h u n g e n .  I m  Vergleich 
zu den  zah l re ichen  -VerSffent l iehungen fiber klinische 
B e o b a c h t u n g e n  l iegen fiber expe r imen te l l - pha rmako-  
logische L S D - U n t e r s u c h u n g e n  j edoch  verhii l tnism~ssig 
wenig  Arbe i t en  ve t .  E r s t  in neuere r  Zei t  h a t  das LSD 

W. FELDBERG and G. W. HARRIS, J. Physiol. 120, 352 (1953). 1 A. STOLL und A. HOFZfAN~, Helv. chim. Acta Z6, 944 (1943). 


