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t h e  Tab le .  T h e  p y r r o l i d i n e  n i t r o g e n  of t h e  n i c o t i n e  is 
s een  t o  c o n t a i n  0.774 a t o m - %  excess  ~SN, 7 t i m e s  as 
m u c h  excess  a~N as does t h e  p y r i d i n e  n i t r o g e n ,  a n d  t h e  
i so top ic  i n c o r p o r a t i o n  is v e r y  low. 

To exc lude  the  poss ib i l i ty  t h a t  th i s  r e s u l t  m i g h t  h a v e  
been  caused  b y  e l i m i n a t i o n  of t h e  t e r m i n a l  n i t r o g e n  
a t o m  of t he  lys ine  d u r i n g  t he  f o r m a t i o n  of a r i ng  com-  
p o u n d ,  b y  a n a l o g  w i t h  some  o t h e r  b io logica l  s y s t e m s  v, 
4.0 mg  L( I ) lysine,  u n i f o r m l y  labe led  in t h e  c a r b o n  c h a i n  
wi th  xaC, was a d m i n i s t e r e d  to  20 t o b a c c o  roo t  cu l tu res ,  
us ing  t he  s ame  t e c h n i q u e s  as before.  T h e  c u l t u r e s  were  
h a r v e s t e d  a f t e r  5 d a y s  a n d  y ie lded  5.7 m g  of n i c o t i n e  as 
i t  d ip ic ra te .  T h e  specif ic  r a d i o a c t i v i t i e s  of t he  com-  
p o u n d s  i n v o l v e d  are  s h o w n  in t h e  T a b l e :  

Isotopic L(+  )dysine 

Nicotine . . . . .  
Nicotinic acid . . . 

15N 
at(mr ~ excess 

49"2 
(in one position) 

O-427 
0"110 

14(; 
/~c/mrn~le 

153 

0'008,2* 
0 '002,6 '  

* C,*rrected f¢,r dihltion with carrier. 

In  b o t h  feed ings  of t h e  l abe l ed  lys ines ,  t h e  t r a n s f e r  of 
i so tope  f rom lys ine  to  n i c o t i n e  was  of v e r y  low o r d e r  of 
m a g n i t u d e ,  a n d  t h e r e  was  a p r o n o u n c e d  p r e f e r e n c e  for  
i so top ic  e n r i c h m e n t  of t h e  p y r r o l i d i n e  r a t h e r  t h a n  t h e  
p y r i d i n e  r ing .  T h e s e  r e su l t s  i n d i c a t e  t h a t  ly s ine  is ap -  
p a r e n t l y  su f f i c i en t ly  r e m o v e d  f r o m  n i c o t i n e  in  t h e  
c h e m i c a l  e c o n o m y  of t h e  p l a n t  t h a t  i t  n o t  o n l y  rafts t o  
e n t e r  t h e  p y r i d i n e  r ing  of n i c o t i n e  d i rec t ly ,  b u t  p a r t s  of 
t h e  lys ine  molecu le  a c t u a l l y  a p p e a r  in  t h e  p y r r o l i d i n e  
r ing  iu p r e l e r e n c e  to  t h e  p y r i d i n e  r ing.  

\Ve wish to express our appreciation to Drs. S. C. ?,IADDEN and 
F. M. StNvx f~w gencrous gifts of the labeled lysines. 

A. A. BOTHNER-BY, R.  F. DAWSON, 
a n d  D. R. CHRISSMAN 

Departments o~ Chemistry and Biology, Brookhaven 
National Laboratory, Upton, Lo~g Island, New York, 
November IS, 1955. 

Zu.~amme~[a.~sung 

G i b t  m a n  L ( + ) - L y s i n - e - l ~ N  o d e r  in  a l len  S t e l l u n g e n  
m i t  ~ C  m a r k i e r t e s  L ( ÷ ) - L y s i n  zu k e i m f r e i e n  K u l t u r e n  
von  a b g e s c h n i t t e n e n  \ V u r z e t n  yon  Nicotiana tabacum, so 
c r zeugen  die W u r z e l n  Niko t in ,  we lches  k le ine  M e n g e n  
I~N oder  *aC en th / t l t .  F e r n e r  e n t h / i l t  das  N i k o t i n  m e h r  
*SN oder  a~C i m  P y r r o l i d i n r i n g  als im P y r i d i n r i n g .  L y s i n  
l iegt  d a h e r  n i c h t  au f  d e m  d i r e k t e n  b i o g e n e t i s c h e n  W e g  
zum Niko t in .  

7 It. J. VOC.EL and B. D. DAws, J. Amer. cimm. See. 74, 109 
0952). 

H i s t a m i n a n t a g o n i s t i s c h e  W i r k u n g e n  
v o n  A d r e n o c h r o m - M o n o s e m i c a r b a z o n  ~ 

A d r e n o c h r o m - M o n o s e m i c a r b a z o n  (ACHR) .  Dieser  Ef- 
f ek t  w u r d e  q u a n t i t a t i v  m i t  d e r  h i s t a m i n a n t a g o n i s t i s c h e n  
W i r k u n g  der  spez i f i schen  A n t i h i s t a m i n i k a  (A.H.)  Pyr i l a -  
m i n  m a l e a t  (NNR)  = u n d  A n t a z o l i n  m e t b a n s u l f o n a t  
(NNIR) a ve rg l i chen .  D a b e i  w u r d e  de r  E in f lu s s  sowohl  auf  
die d u r c h  ~exogenes0 als a u c h  au f  die d u r c h  <,endo- 
genes  0 in  der  H a u t  s e lb s t  f r e igese tz tes  H i s t a m i n  h e rv o r -  
ge ru fene  vaskul~ire P e r m e a b i l i t ~ t s s t e i g e r u n g  gepr t i f t .  

Melhode. "Weisse M e e r s e h w e i n c h e n  y o n  e twa  300 g 
G e w i c h t  e r h i e l t e n  2 m l / k g  e iner  l° .oigen L S s u n g  von  
T r y p a n b l a u ,  G r i i b l e r ,  i n t r a v e n 6 s .  4 -5  m i n  d a n a c h  wur-  
den  in die e n t h a a r t e  R i i c k e n h a u t  l inks  u n d  r e c h t s  para l -  
lel zu r  Mi t t e l l i n i e  i n t r a k u t a n  i n j i z i e r t :  H i s t a m i n - 2 H C l  
als ~,exogenes H i s t a m i u ~  (10 -5 g /ml ) :  V e r b i n d u n g  48/80 
a ls  ~,endogenes H i s t a m i n ~  f r e i s e t z e n d e  S u b s t a n z  4 in 
~ q u i e f f e k t i v e r  K o n z e n t r a t i o n  (10 -4,5 g / m l ) ;  H i s t a m i n  
+ A n t a g o n i s t ;  48/80 i- A n t a g o n i s t ;  phys io log i s che  Koch-  
sa lz lbsung .  Die  I n j e k t i o n s v o l u m i n a  b e t r u g e n  0,05 ml,  alle 
V~;irkstoffe w u r d e n  u n m i t t e l b a r  v o r  d e m  V e r s u c h  in 
p h y s i o l o g i s ch e r  K o c h s a l z l 6 s u n g  gelbst .  Die  B e s t i m m u n g  
de r  W i r k u n g s s t / t r k e  d e r  i n t r a k u t a n e n  l n j e k t i o n e n  er- 
folgte  10-15 m i n  d a n a c h  d u t c h  B e w e r t u n g  d e r  i n t e n s i -  
t~t tsstufe des  F a r b s t o f f a u s t r i t t s  in den  Q u a d d e l b e r e i c h e n .  
U n b e e i n f l u s s t e  R e a k t i o n e n  b e s t a n d e n  in e i n e m  kreis-  
I b r m i g e n  s c h a r f  b e g r e n z t e n  F l eck  y o n  gleichm~tssig 
d u n k c l b l a u e r  Fa rbe .  Bci  ~dast vo l l s t f i nd igem A n t a g o n i s -  
mus~  I a n d  s ich im I n j e k t i o n s b e r e i c h  a n g e d e u t e t  kreis- 
f6 rmige  u n s c h a r f  b e g r e n z t e  d i f fuse  ode r  f l eckf6rmig  
ve re inze l t e ,  noeh  s eh r  s c h w a c h  h e l l b l a u e  A n f ~ r b u n g .  

Ergebnisse. Die W i r k u n g  j ede r  g e p r i i f t e n  A n t a g o n i s t e n -  
k o n z e n t r a t i o n  w u r d e  au s  m i n d e s t e n s  10 E inze l in j ek t io -  
n e n  b e s t i m m t .  Die  K o n z e n t r a t i o n e n  5 d e r  A n t a g o n i s t e n ,  
we lche  be i  g t e i chze i t ige r  i n t r a k u t a n e r  I n j e k t i o n  den 
F a r b s t o f f a u s t r i t t  f a s t  v o l l s t ~ n d i g  v e r h i n d e r t e n ,  be t ru -  
gen  fiir 

Pyri lamin gegen His tamin : 10 -6 g/ml, gegen 48/80 : 10 -a,5 gml; 
Antazolin gegen His tamin : 10- ~ g/ml, gegen 48/80 : 10 -a,~ g/ml; 
A CHR gegen Histanl in:  10-a, ~ g/ml, gegen 48/80:10 a,, g/ml. 

G e g e n t i b e r  {~exogenem H i s t a m i n ~  w i r k t  P y r i l a m i n  
d e m n a c h  10real  s t g r k e r  als A n t a z o l i n  u n d  400mal  s tar-  
k e r  als A C H R .  G e g e n i i b e r  48/80 ( ~ e n d o g e n e m  His ta -  
mines) s ind  be ide  A .H. gleieh w i rk sam,  P y r i l a m i n  jedoch 
e r s t  in  e t w a  300mal  u n d  A n t a z o l i n  in e t w a  30mat  bbhe re r  
K o n z e n t r a t i o n  als gegen i ibe r  ( ,exogenem Histamin,~. 
A CH R h e m m t  in d e r  g le ichen  K o n z e n t r a t i o n  die \Vi rkung  
,exogenen~> u n d  <,endogenen Histamins*~ gle ich  s tark .  
A C H R  i s t  d e m n a c h  gegen i ibe r  (~endogenem Histamim> 
a n n g h e r n d  e b e n s o  w i r k s a m  wie die  spez i f i s chen  A. H.  

I n  e ine r  zwe i t en  k l e i n e r e n  V e r s u c h s r e i h e  w u r d e n  die 
a n t a g o n i s t i s c h e n  S u b s t a n z e n  z u e r s t  i n t r a p e r i t o n e a l  ver- 
a b r e i c h t .  E t w a  35-40  ra in  d a n a c h  w u r d e  T r y p a n b l a u  
i n t r a v e n 6 s ,  a n s c h l i e s s e n d  a n  j e d e m  e inze lnen  Versuchs-  
t i e r  sowohI  H i s t a m i n  als a u c h  48/80 in v e r s c h i e d e n e n  
jeweils  / i qu i e f f ek t iven  K o n z e n t r a t i o n e l l  i n t r a k u t a n  in- 
j iz ie r t .  

Ergebnisse. Die W i r k s a m k e i t  de r  A n t a g o n i s t e n  ergab 
s ich aus  d e m  V e r h ~ l t n i s  de r  a m  n i c h t v o r b e h a n d e l t e n  
u n d  a m  v o r b e h a n d e l t e n  Tier  gleich w i r k s a m e n  Konzen-  
t r a t i o n e n  y o n  H i s t a m i n  b e z i e h u n g s w e i s e  48/80;  dieses 
b e t r u g  n a c h  

10 -~,~ g/g Tier Pyr i lamin 5 ftir Hist. 1:10-32, fiir 48/80 1:3,2; 
10 -4,5 g/g Tier Antazolin s ftir Hist. 1:10-32, f/~r 48/80 1:3,2; 
10 -4,s g/g Tier ACHR ftir Hist. 1:3,2-10, fiir 48/80 t :3,2. 

Bei  V e r s u c h e n  a n  de r  M e e r s c h w e i n c h e n h a u t  beob -  
a c h t e t e n  wir  h i s t a m i n a n t a g o n i s t i s c h e  \ V i r k u n g e n  y o n  

1 ,,Adrenoxyl~ ORION Helsinld, unter Lizenz LABAZ Briis~el. 

2 Mepyrainin. maleat. NFN. 
3 hnidalnin, methansulfonat. NFN. 
4 W. D. M. PATEN, Brit. J. Pharmacol. 6, 499 (1951). 
• ~ Die Konzentrations- bzw. Dosisangaben beziehen sieh auf die 

Salze. 
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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-  

6 H. VAN CAUWENBERGE~ J .  LECOMTE~ P .  F I S C H E R ,  [~[, V L I E R S  

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, 

460 (1951). - J. ROSKAM Ct al,, Arch. internat. Pharmacodyn. 69, a4S 
(1944); 74, 162 (1947); J, Physiol. 108, 1 (1949). - J. I.ECOMTE und 
A. HERVE, Arch, internat. Pharmacodyn. 79, 109 (1949). 

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. 
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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). 


