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Results of Nitrogen Determinations and Serum Adsorptions (50 mg lipid) 
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to d e t e r m i n e  t h e  a c c u r a c y  of t h e  m e t h o d :  f i rs t ,  b y  
c o m p a r i s o n  of t w o  ser ies  of k n o w n  n i t r o g e n  v a l u e s  r u n  
i n d e p e n d e n t l y  w i t h  t h i s  s a m e  m e t h o d  and ,  second,  b y  
us ing  a s ingle  ser ies  of k n o w n  va lues  r u n  w i t h  two  
d i f f e ren t  m e t h o d s ,  t h e  one  de sc r ibed  a b o v e  a n d  a 
d i s t i l l a t ion  t e c h n i q u e .  T h e  s t a n d a r d  d i f fe rence  of t h e  
m e a n s  in  t h e s e  ser ies  is n o t  s ign i f i can t .  

Resu l t s  w i t h  30 d i f f e r e n t  p r e p a r a t i o n s  of l ip id  f rom 
R h  p o s i t i v e  cells i n d i c a t e  t h a t ,  a l t h o u g h  t h e r e  is some  
non-spec i f ic  a d s o r p t i o n  of b o t h  a n t i - R h  a n d  n o r m a l  
s e r u m s  o n  t h e  e x p o s e d  l ip id  pa r t i c l e ,  t h e  a n t i - R h  s e r u m  
was w i t h o u t  a s ingle  e x c e p t i o n  a d s o r b e d  t o  a g r e a t e r  
e x t e n t  t h a n  was  t h e  n o r m a l  s e r u m .  A m e a n  of 400 /~g 
was f o u n d  for  t h e  d i f f e rence  in N a d s o r p t i o n  of n o r m a l  
s e rum a n d  a n t i - R h  s e r u m  in  t h e  30 p r e p a r a t i o n s .  12 
lipid f r a c t i o n s  p r e p a r e d  f r o m  R h  n e g a t i v e  (cde) r ed  cells 
a d s o r b e d  a m e a n  of o n l y  3 0 / , g  m o r e  a n t i - R h  s e r u m  t h a n  
n o r m a l  s e r u m ;  s eve ra l  lo t s  a d s o r b e d  s l i gh t l y  less of t h e  
a n t i - R h  s e r u m  t h a n  of t h e  n o r m a l  s e r u m .  T h e  d i f fe rence  
b e t w e e n  a d s o r p t i o n  of a n t i - R h  on  t h e  R h  pos i t i ve  l ip id  
par t i c le  a n d  o n  t h e  R h  n e g a t i v e  l ip id  pa r t i c l e  is h i g h l y  
s ign i f i can t  (t of 3-27 a t  t h e  1 %  level  of conf idence) .  
T i t r a t i o n s  of a n t i - R h  s e r u m s  be fo re  a n d  a f t e r  e x p o s u r e  
to  t h e  l ip id  p a r t i c l e s  w i t h  h e m a g g l u t i n a t i n g  t e c h n i q u e s ,  
us ing  c a l i b r a t e d  p i p e t t e s ,  s h o w  s e v e r a l  fold d r o p s  in 
t i t e r  w i t h  l~h p o s i t i v e  l ip id  e x p o s u r e  a n d  s l i g h t  fall, if 
any,  w i t h  t h e  R h  n e g a t i v e  l ipid.  S u b j e c t i v e  e r r o r  was  
avo ided  t h r o u g h  one  of us  p r o v i d i n g  t h e  o t h e r  w i t h  
u n k n o w n  l ip id  s a m p l e s  for  ana lys i s ,  t h e  o r ig in  of each  
d e t e r m i n a b l e  o n l y  b y  r e fe rence  to  a key.  

I t  s eems  r e a s o n a b l e  to  c o n c l u d e  t h a t  t h e  g r e a t e r  
degree  of a d s o r p t i o n  of a n t i b o d y  n i t r o g e n  on  t h e  l ip id  
de r ived  f r o m  t h e  R h  p o s i t i v e  r ed  cells is a specif ic  effect.  
T h e  T a b l e  shows  t h e  t o t a l  n i t r o g e n  d e t e r m i n a t i o n s  in  
r e l a t ion  to  5 d i f f e r e n t  lo t s  of R h  p o s i t i v e  l ip id  in  se- 
quence  a n d  5 d i f f e r e n t  R h  n e g a t i v e  lots ,  t o g e t h e r  w i t h  
the  s e r u m  t i t r a t i o n s .  

BETTINA ]3. CARTER s a n d  J .  C. HARRIS 

Department o] ]ldicrobiology, State University o/ New 
York, College o] Medicine at Syracuse and Veterans Ad- 
ministration Hospital, Syracuse, N.Y. ,  January 78, 1956. 

Zusammen]assung 

E i n e  R e i h e  de r  L i p i d f r a k t i o n e n  y o n  R h - p o s i t i v  u n d  
R h - n e g a t i v  ( D - p o s i t i v  u n d  D - n e g a t i v )  r o t e n  Zel len  

6 Present address: Department of Biology, Western Michigan 
College, Kalamazoo, Michigan. 

m e n s c h l i c h e n  B l u t e s  w u r d e  d e r  W i r k u n g  y o n  a n t i - R h o  
S e r u m  (ant i -D)  ausgese t z t .  Die  d a b e i  a d s o r b i e r t e  M e n g e  
y o n  S t i cks to f f  w u r d e  q u a n t i t a t i v  b e s t i m m t .  I n  j e d e m  
Fa l l  a d s o r b i e r t e n  die L i p i d e  y o n  R h - p o s i t i v  r o t e n  Zel len  
m e h r  A n t i k S r p e r s t i c k s t o f f  als die aus  R h - n e g a t i v  r o t e n  
Zel len  e x t r a h i e r t e n  Lipide .  M a n  d a r t  woh l  d a r a u s  
schl iessen,  dass  de r  h 6 h e r c  G r a d  d e r  A d s o r p t i o n  y o n  
A n t i k 6 r p e r s t i c k s t o f f  au f  L i p i d e n  y o n  R h  p o s i t i v  r o t e n  
Zel len e in  spez i f i scher  E f f e k t  ist.  

I s  L y s i n e  t h e  S o u r c e  o f  t h e  P y r i d i n e  

R i n g  i n  N i c o t i n e  ?1 

T h e  sugges t ion  of I{OBINSON i t h a t  a g en e t i c  r e l a t i o n -  
ship  ex is t s  b e t w e e n  o r n i t h i n e  a n d  p y r r o l i d i n e  r i ngs  oc-  
cu r r i n g  in m a n y  a lka lo ids  h a s  r e c e n t l y  r e c e i v e d  con-  
f i r m a t i o n  in  t h e  case  of n i c o t i n e  b y  t h e  w o r k  of seve ra l  
g roups  s. ROBINSON 4 h a d  p r e v i o u s l y  ca l led  a t t e n t i o n  t o  a 
s imi la r  r e l a t i o n s h i p  b e t w e e n  lys ine  a n d  t h e  p y r i d i n e  r ing ,  
a n d  n o t e d  t h e  p r e sence  of b o t h  o r n i t h i n e  a n d  l y s i n e  
ske le tons  in  n ico t ine .  

LEETE G h a s  p r o p o s e d  a t e n t a t i v e  b i o g e n e t i c  s c h e m e  fo r  
n ico t ine ,  b a s e d  o n  m o d i f i c a t i o n s  of t h e  s u g g e s t i o n s  of 
ROBINSOr¢, wh ich  a g a i n  sugges t s  t h e  p o s s i b i l i t y  of l y s i n e  
as a bas ic  source  of t h e  p y r i d i n e  r ing.  H o w e v e r ,  we h a v e  
n o w  o b t a i n e d  da t a ,  u s ing  ( + ) - l y s i n e - e - l S N - d i h y d r o -  
ch lor ide  a n d  L(+) - ly s ine - l*C ,  w h i c h  i n d i c a t e  t h a t  ly s ine  
is n o t  i n c o r p o r a t e d  as such  i n t o  t h e  n i c o t i n e  mo lecu le  b y  
roo t  cu l t u r e s  of Nicotiana tabacum va t .  T u r k i s h ,  g r o w n  
u n d e r  s ter i le  c o n d i t i o n s  as o u t l i n e d  e lsewhere% I n  o n e  
e x p e r i m e n t ,  66.2 m g  of t h e  15N-lys ine  was  fed to  100 
roo t  cu l tu res .  T h e s e  were  h a r v e s t e d  e a f t e r  o n e  w e e k  a n d  
g a v e  31 m g  of n i co t ine .  A p o r t i o n  of t h i s  n i c o t i n e  w as  
c o n v e r t e d  to  gaseous  n i t r o g e n  a n d  d e t e r m i n e d  m a s s  
s p e c t r o m e t r i c a l l y .  T h e  r e m a i n d e r  w as  ox id i zed  to  n ico -  
t in i c  acid b y  m e a n s  of n i t r i c  ac id  a n d  a n a l y z e d  s imi la r ly .  
T h e  a n a l y t i c a l  r e su l t s  for  t h e s e  c o m p o u n d s  a p p e a r  in  

x Research performed under the auspices of the United States 
Atomic Energy Commission. 

2 R. ROBISSON, J. chem Soc. 876 (1917). 
3 E. LEETE, L. MARION, and I. D. SPENCER, Can. J. Chem. 3z, 116 

(1954). - E. LEETE, Chem. and Ind. 19, 537 (1955). - L. J. DEWEY, 
R. V. BYERRUM, and C. D. BALL, Biochim. et Biophys. Acta 18, 141 
(1955). 

4 R. ROBINSON, Proc. Univ. Durham Phil. Soc. 8, 1, 14 (1927). 
5 E. LEETE, Chem. and Ind. 19, 537 {1955). 
8 R.F. DAWSON, D. R. CrmISTMAN, and R. C. ANDERSOn, J. Amer. 

chem. Soc. 75, 5114 (1953). 



152 Br6ves communications - Brevi eomunicazioni [ExPERIENTIA geL. X II]4] 

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. 


