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(a) Coupling reaction with the diazonium salts of paranitroaniline 
or sulfanilic acid. Already in an acid medium, this yields a peach-red 
coloration (nmre intensive with paranitroaniline), which appears 
gradually, but is very persistent (acid a~omaetion). The colour turns t o  

fuehsin-violet (paranitroaniline) or to brownish-violet (sulfanilic 
acid) upon exposing the wet chromatograms to ammonia vapours 
(alkaline azoreaction). 

(b) Yellowish reaction, up to orange, with sodium nitrite -{-HCI. 
By consequent treating of the ehromatograms with N-ethyl-a- 
naphthylamine hydrobromide, the original eolour of the spots is not 
modified. 

(c) Brownish,violet, or reddish reaction with potassium biehromate, 
sodium persulfate, hydrogen peroxide, potassium iodate, mercuric 
acetate (or mercuric bichloride + sodium acetate), ferric chloride, 
potassium ferricyanide. 

(d) Immediate brown-blackish reaction with aminoniaeal silver 
nitrate, still appreciable with the extract obtained from 0-15 mg fresh 
tissue. Immersing and washing the chromatogrmns in 5% sodium 
thiosulfate markedly decreases the intensity of the silver reaction. 

(e) Blue reaction, turning to violet and to bottle-green, with an 
alcoholic acid solution of p-dimethylaminobenzaldehyde. 

(f) Immediate blue reaction with the Folin-Cioealteu reagent 
(acid Folin reaction}, which is markedly accentuated by aftertreating 
the chromatograms with sodium carbonate or with ammonia vapours 
(alkaline Folin reaction). 

(g) Blue reaction, upon heating, with the sulfomolybdic reagent. 
(h) Bluish-violet or brownish-violet reaction with the Gerngros- 

Voss-Herfeld reagent (1% alcoholic solution of cz-nitroso-fl-napht hol + 
nitric acid). 

(i) Brownish-violet, brownish or yellowish reaction with nitric 
acid (xanthoproteic reaction), 

(j) Olive-green reaction with the Millon reagent. 
(k) Pink reaction, turning to brownish, by ultraviolet irradiation 

of the wet ehromatograms. 
(1) Yellow fluorescence reaction in Wood's light, which begins 

15-~5 ininutes after spraying the ehromatograms with 8-12% NaOH, 
intensifies later and persists, slowly weakening, for days and  weeks. 

In visible light the alkali-treated enteraminie spots appear at first 
pink, then brownish. 

(m) Yellow reaction with ninhydrin, which progressively accentu- 
ates. The reaction is negative for spot IX, doubtful for spots 
I-II-IV. 

T h e  e n t e r a m i n i c  spo t s  do n o t  g ive  a n y  co lou r  r e a c t i o n  
w i t h  t h e  Quas t e l  r e a g e n t  n o r  w i t h  t h e  V i s h e r  a n d  
C h a r g a f f  r e a g e n t  for  p u r i n e  a n d  p y r i m i d i n e  d e r i v a t i v e s .  

T h e  ac id  a z o r e a c t i o n ,  al l  r e a c t i o n s  d e a l t  w i t h  in  
p a r a g r a p h s  b, e, d, j, a n d  k, as well  as t h e  ac id  F o l i n  
r e a c t i o n ,  t h e  s u l f o m o l y b d i c  r e a c t i o n  a n d  t h e  b lue  
r e a c t i o n  w i t h  p - d i m e t h y l a m i n o b e n z a l d e h y d e  a re  ex-  
c lus ive ly  g iven ,  on  t h e  p a p e r  c h r o m a t o g r a m s  of t h e  
s a l i v a r y  e x t r a c t s ,  b y  t h e  e n t e r a m i n i c  spo ts .  

S p o t  I I I  is f a r  t h e  m o s t  r eac t ive ,  fo l lowed b y  s p o t s  I X  
a n d  I,  t h e n  b y  s p o t  I I  a n d  l a s t l y  b y  s p o t  IV .  

I t  is r e a s o n a b l e  to  s u p p o s e  t h a t  t h e  c o l o u r  t o n a l i t i e s  
o b t a i n e d ,  c o r r e s p o n d i n g  t o  t h e  e n t e r a m i n i c  spo ts ,  w i t h  
t h e  Var ious  a f o r e - m e n t i o n e d  r e a c t i o n s ,  s h o u l d  be  a l ike  or  
c lose ly  r e l a t e d  t o  t h o s e  w h i c h  w o u l d  be  g i v e n  in vitro 
b y  p u r e  e n t e r a m i n e .  

Biological activity o/the eluates o/the enteraminic spots. 
T h e  a q u e o u s  e l u a t e  of s p o t  I I I  possesses ,  per se, an 
i m m e d i a t e  p o w e r f u l  s t i m u l a t i n g  ef fec t  on  t h e  a t r o p i n i z e d  
c e s t r u s - u t e r u s  of r a t s  a n d  mice,  t h e  d u o d e n u m  of ra ts ,  
t h e  u r i n a r y  b l a d d e r  of dogs  1, a n d  t h e  h e a r t  of Mol lusca  2. 

T h e  e l u a t e  of s p o t  I X ,  w h e n  o b t a i n e d  w i t h  d i s t i l l ed  
w a t e r ,  per se, is q u i t e  i n a c t i v e ,  b u t  a cqu i r e s  a s t r o n g  
s t i m u l a t i n g  a c t i o n  on  t h e  a b o v e - m e n t i o n e d  t e s t s  w h e n  

1 V.ERSPAMER, Naunyn-Schmiedebergs Arch. 196, 343 (1940) 
and unpublished data. 

2 V.ERsFAMER and F. GHIR:ETTI, to he published. 

a l k a l i n i z e d  a n d  t h e n  b r i e f ly  hea t ed ,  or  w h e n  o b t a i n e d  
w i t h  a p h o s p h a t e  b u f f e r  a t  Prt 7 .2-7 .8  i n s t e a d  of d i s t i l l ed  
w a t e r .  

U p  to  n o w  we h a v e  n o t  succeeded  in d e m o n s t r a t i n g  
a n y  p e c u l i a r  e n t e r a m i n i c  a c t i v i t y  for  t h e  e l u a t e s  of  
spots I-n-Iv, w h i c h  p e r h a p s  is due  to  t h e i r  low c o n t e n t  
of spec i f ic  s u b s t a n c e s .  

T h e  e l u a t e s  of al l  n o n - e n t e r a m i n i c  spots ,  as e v i d e n c e d  
b y  t h e  a lka l ine  azo reac t i on ,  a re  qu i t e  ine f fec t ive  on  t h e  
b io log ica l  t e s t s  of e n t e r a m i n e ,  or t h e y  d i sp l ay  a w e a k  
d e p r e s s i v e  ac t ion .  

T h e s e  f i r s t  i n v e s t i g a t i o n s  (a fu l ler  a c c o u n t  will a p p e a r  
e l sewhere)  were  c o m p l e t e l y  c o n f i r m e d  b y  s im i l a r  
r e sea rches  c o n d u c t e d  o n  e x t r a c t s  of p o s t e r i o r  s a l i v a r y  
g l a n d s  of Octopus macropus a n d  EIedone moschata, 
e x t r a c t s  of t h e  h y p o b r a n c h i a l  b o d y  of Murex  trunculus 
a n d  M u r e x  brandaris, as well  as e x t r a c t s  of m a m m a l i a n  
sp leen  a n d  i n t e s t i n a l  mucosa .  

V. ERSPAMER a n d  G. BORETTI 

P h a r m a c o l o g i c a l  I n s t i t u t e ,  U n i v e r s i t y  of  Bar i ,  a n d  
F a r m i t a l i a  S.A. R e s e a r c h  L a b o r a t o r i e s ,  Mi lan ,  Apr i l  5, 
1950. 

Zusammen/assung 

I { o n z e n t r i e r t e  E x t r a k t e  d e r  h i n t e r e n  Spe iche ld r f i sen  
y o n  Octopus vulgaris w u r d e n  au f  P a p i e r  c h r o m a t o g r a -  
p h i e r t ,  Zah l r e i che  F lecke  k o n n t e n  d u r c h  c h e m i s c h e  u n d  
te i lweise  a u c h  d u r c h  b io log ische  R e a k t i o n e n  d i f fe ren-  
z ie r t  we rden .  H i e v o n  w a r e n  zwei s icher  e n t e r a m i n h a l t i g  
(F leck  I I I =  E n t e r a m i n  A ;  F l e c k  I X  = E n t e r a m i n  I). 
Dre i  a n d e r e  e n t h a l t e n  w a h r s c h e i n l i c h  e n t e r a m i n ~ i h n l i c h e  
S u b s t a n z e n  (F lecke  I,  I I ,  IV).  Die  a n  m e h r  als 20 F a r b -  
r e a k t i o n e n  e r h o b e n e n  B e f u n d e  w e r d e n  k u r z  e r h r t e r t .  

Antihistaminic Effect of Eosinophil Leukocytes 
A poss ib le  t h e o r y  of  t h e  p a t h o l o g i c a l  c o r r e l a t i o n  be-  

t w e e n  a l lergic  s t a t e s  a n d  i n c r e a s e d  n u m b e r  of t h e  
eos inop i l  l e u k o c y t e s  is y e t  l ack ing .  O u r  e x p e r i m e n t s  
r e g a r d i n g  t h e  role of eos inoph i l s  in  n o r m a l  a n d  p a t h o l o g i c  
c o n d i t i o n s  were  b a s e d  on  t he  fo l lowing  t h e o r e t i c a l  
c o n s i d e r a t i o n s  : -  

(1) R e p o r t s  of SAMTER 1 a n d  AVRES -°, s eem to  p r o v e  
t h a t  t h e  so-ca l led  C h a r c o t - L e y d e n  c ry s t a l s  h a v e  t h e i r  
o r ig in  in  t h e  e o s i n o p h i l  l eukocy te s .  (2) A c c o r d i n g  to  
WREDE a s p e r m i n e  (one of t h e  b iogen i c  amines )  is a n  
i m p o r t a n t  c o m p o n e n t  of  t h e  a b o v e - m e n t i o n e d  c rys ta l s .  

U t i l i z i n g  t h e  r e s u l t s  of ACKERMANN a n d  XYAGMUTtI 4, 
w h o  f o u n d  a n  a n t i h i s t a m i n i c  a c t i v i t y  of s p e r m i n e  on  
i s o l a t e d  g u i n e a - p i g  i l eum,  we i n v e s t i g a t e d  i t s  a n t i -  
h i s t a m i n i c  p r o p e r t y  i n  s e v e r a l  o t h e r  a n i m a l  e x p e r i m e n t s  
r e p o r t e d  be low.  

I f  we c a n  o b t a i n  su f f i c i en t  d a t a  to  d e m o n s t r a t e  s u c h  
a n  a n t i h i s t a m i n i c  a c t i v i t y ,  a n d  if  we a c c e p t  t h e  c i t ed  
r e su l t s  of t h e  l i t e r a t u r e ,  one  can  sugges t  t h a t  t h e  
eos inoph i l s  c o n t a i n  a s u b s t a n c e  w i t h  a n t i h i s t a m i n i c  
p r o p e r t y ,  

A f t e r  h a v i n g  d e m o n s t r a t e d  a rea l  a n t i h i s t a m i n i c  
a c t i v i t y  of s p e r m i n e ,  ave m a d e  f u r t h e r  e x p e r i m e n t s  u s i n g  

1 M. SAMTER, J. Allergy 18, 221 (1947). 
2 W.W.AYRES, Blood 4, 595 (1949). 
3 F. WREDE, F. BOLDT, and E. BueH, Z. physiol. Chem. 165, 155 

(1927). 
4 D.AcxERMAN~" and Vv'.VVAs~IuTtL Z. physiol. Chem. 259, 28 

(1939). 
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Effect of human leukocyte suspensions on guinea-pigs placed in histamine spray 5 to 7 hours after intraperitoneal injection. 

Total leukocyte Total eosinophilie Time ~n 0.4 per cent spray 
Nmnber of 

experiments above I above below 
count of suspensions in millions 10 minutes ] 6 minutes 6 minutes 

15 300-600 t 5-50 13 1 1 
10 250-600 2-12 1 2 7 

seve ra l  I e u k o c y t e - s u s p e n s i o n s .  I f  s u c h  s u s p e n s i o n s  h a v e  
a n y  a c t i v i t y ,  a c c o r d i n g  to  t h e  a b o v e  s ugges t i ons  a 
c o n t i n o u s  c o r r e l a t i o n  shou ld  ex i s t  b e t w e e n  t h e  a c t i v i t y  
a n d  t h e  t o t a l  n u m b e r  of eos inoph i l s  p r e s e n t  in  t h e  
s u s p e n s i o n s  used.  

Methods 

(1} Histamine-spray test. Guinea-pigs of 400-500 g body weight 
were placed in a closed area (c. o 1). A 0.4 per-cent histamine solution 
was nebulized in it continuously. A lethal bronehospastic attack 
develops normally within 2 to 5 minutes. We count a real protective 
e/[ect if the animal survives 10 minutes in the spray. During this, 
the animal could inhale ~-3 times the amount of the lethal dose. 

(2) Chemosis test el J*Nsc6, One drop of an 1-5-2.0 per-cent 
solution of histanfine instillated into the eyes of guinea-pigs with 
weight as above causes a marked chemosis within I0 minutes. 
Known antihistaminic drugs given previously abolish this effect. 

(3) JANSCd'S India ink test. India ink stabilized with gelatine is 
given intravenously to normal adult nfiee. The circulating time of 
India ink is measured by photometerizing filter papers with succes- 
sive drops of mouse blood by means of a photocell. Synthetic anti- 
histaminics increase the eiEulating-time about twice. 

(4) A naphyIactic shock o] g,~inea-pigs. Sensibilization with 0.5 nfl 
of human serum intraperitonealty. Reinjeetion after 20-22 days, 
using 0.2 ml, intraeardially. A sign of protection is the prolongation 
of the survival time, the duration of which seems to be suitable for 
some quantitative determinations too. 

I~esults 
I. Exper iments  with spermine phosphate. S p e r m i n e  

p h o s p h a t e  is ac id i f ied  s l i gh t l y  to  b e c o m e  so lub le  if 
h e a t e d .  T h r e e  i n t r a p e r i t o n e M  i n j e c t i o n s  were  g i v e n  t o  
gu inea -p igs  on  t h e  1, 3 a n d  5 th days ,  50 m g  for e a c h  
in j ec t ion .  15 a n i m a l s  were  t e s t ed .  A f t e r  t h e  t h i r d  
i n j e c t i o n  t h e  p r o t e c t i o n  b e g i n s  a t  3.5 to  4.5 h o u r s  for  
h i s t a m i n e  s p r a y  a n d  a t  7 to  9 h o u r s  as r e g a r d s  t he  
chemos i s  t e s t  w i t h  a d u r a t i o n  of 7 to  16 h o u r s  for  t h e  
f o r m e r  a n d  10 to  30 h o u r s  for  t h e  l a t e r h  

T h e  p r o l o n g a t i o n  of c i r cu l a t i on  t i m e  of I n d i a  i n k  in  
15 mice  g iven  p r e v i o u s l y  0.5 nag s p e r m i n e  p h o s p h a t e  
s u b c u t a n e o u s l y  agrees  v e r y  well  w i t h  r e su l t s  o b t a i n e d  
wi th  s y n t h e t i c  a n t i h i s t a m i n i c s .  T h e  s u d d e n  d e a t h  
fo l lowing  r e i n j e c t i o n  in  a n a p h y l a e t i c  e x p e r i m e n t s  
cou ld  n o t  be  o b s e r v e d  in a n y  of t h e  cases.  12 a n i m a l s  
s u r v i v e d  1.5 to  2 h o u r s  a n d  3 r e m a i n e d  a l ive .  

I I .  Experimenls  with leukocyte suspensions. T h e  f i r s t  
e x p e r i m e n t s  we re  m a d e  u s i n g  l e u k o c y t e  s u s p e n s i o n s  of  
r a b b i t s  p r e p a r e d  b y  t h e  SZILARD m e t h o d  ~. 10 s u s p e n s i o n  
in  w h i c h  t h e  t o t a l  l e u k o c y t e  c o u n t  r a n g e d  f r o m  300 t o  
400 mil l ions ,  w i t h  a t o t a l  n u m b e r  of eos inoph i l s  a n d  
p s e u d o  eos~nophi ls  of 5 0 - 1 0 0  mi l l ions ,  were  g i v e n  t o  
gu inea -p lg s  in  t h e  a m o u n t  of 1 to  2 ml  i n t r a p e r i t o n e a l l y .  
These  a n i m a l s  s h o w e d  a r e m a r k a b l e  p r o t e c t i o n  a g a i n s t  
h i s t a m i n e  s p r a y  as wel l  as in  t h e  chemos i s  t es t .  

t In several animals a remarkable loss of weigi~t arose during the 
spermine administration. 

P. SZtLXRD, Pfliigers Arch. ~11, 597 (1926). 

The  fo l lowing  e x p e r i m e n t s  n o w  in  p rogress  were  car-  
r i ed  o u t  w i t h  l e u k o c y t e  s u s p e n s i o n s  of h u m a n  s u b j e c t s  
w i t h  d ive r se  diseases .  A f t e r  r u b b i n g  s u s p e n s i o n s  t h e  
i n j e c t i o n s  were  g i v e n  t o  gu inea -p igs  i n t r a p e r i t o n e a l t y  
in  the  a m o u n t  of 1 to  2 ml.  T h e  r e su l t s  o b t a i n e d  a f t e r  
5 to  7 h o u r s  a re  r e p r e s e n t e d  on  t he  Tab le .  

Conclusions 

(1) [ t  was  s u g g e s t e d  t h a t  eos inoph i l  l e u k o c y t e s  c o n t a i n  
a s u b s t a n c e  w i t h  a n t i h i s t a m i n i c  a c t i v i t y .  Spe rmine ,  a 
b iogen ic  amine ,  a c c o r d i n g  to  V~rREDE et al. p r e s e n t  in  
C h a r c o t - L e y d e n  c rys ta l s ,  w h i c h  a re  d e r i v e d  f r o m  
eos inoph i l  l e u k o c y t e s  a c c o r d i n g  to  ou r  p r e s e n t  k n o w -  
ledge, was  t e s t e d  in s eve ra l  a n t i h i s t a m i n i c  e x p e r i m e n t s  
in  an ima l s .  R e m a r k a b l e  a n t i h i s t a m i n i c  a c t i v i t y  was  
d e m o n s t r a t e d  in  four  tes t s .  

(2) L e u k o c y t e  s u s p e n s i o n s  p r e p a r e d  f r o m  r a b b i t  b lood  
a n d  g i v e n  t o  gu inea -p ig s  also e x e r t  a m a r k e d  a n t i -  
h i s t a m i n i c  a c t i v i t y  in  h i s t a m i n e  sp ray .  T h i s  e f fec t  
s e e m e d  t o  s t a n d  in  l i n e a r  r e l a t i o n  w i t h  t o t a l  eos inoph i l  
coun t .  

(3) S imi l a r  e x p e r i m e n t s  m a d e  b y  u s i n g  l e u k o c y t e  
s u s p e n s i o n s  of h u m a n  b e i n g s  w i t h  v a r i o u s  d i seases  
c o n f i r m e d  t h e  a b o v e  sugges t ion .  

I t  s eems  poss ib le  t o  us  t h a t  one  of t h e  f u n c t i o n s  of 
eos inoph i l s  m a y  be  p a r t i c i p a t i o n  in  t h e  n e u t r a l i z a t i o n  
of h i s t a m i n e  l i b e r a t e d  b y  al lergic  a t t a c k s .  F u r t h e r  
e x p e r i m e n t s  are  n e e d e d  to  p r o v e  t h i s  h y p o t h e s i s .  

A. K o v ~ c s  

P h a r m a c o l o g i c a l  I n s t i t u t e ,  U n i v e r s i t y  of Szeged,  
H u n g a r y ,  F e b r u a r y  2, 1950. 

Zz~samme~z/asszt~zg 

l .  N a c h  A n s i c h t  des Ver fasse r s  e n t h a l t e n  die eos ino-  
ph i l en  L e u k o z y t e n  eine ant ih i s taminar t ig  w i r k e n d e  Sub -  
s tanz .  Das  S p e r m i n  i s t  n a c h  ~¢VREDE ein I3es tand te i l  de r  
C h a r c o t - L e y d e n s c h e n  Kr i s ta l l e ,  die n a c h  d e m  h e u t i g e n  
S t a n d  de r  K e n n t n i s s e  aus  d e n  /£os inoph i l en  e n t s t e h e n .  
S p e r m i n  ze igte  in  v e r s c h i e d e n e n  T e s t v e r s u c h e n  a m  Tie r  
e ine  a u s g e s p r o c h e n e  W i r k u n g  gegen  H i s t a m i n .  

2. Mi t  i n t r a p e r i t o n e a l e r  I n j e k t i o n  y o n  L e u k o z y t e n -  
s u s p e n s i o n e n  aus  K a n i n c h e n b l u t  t icBen s ick  Meer-  
s c h w e i n c h e n  gegen  die E K e k t e  e ines  H i s t a m i n - S p r a y s  
sch i i t zen .  Die  \ 'Vi rkung i s t  p r o p o r t i o n a l  de r  Z a h l  d e r  
eo s inoph i l en  Zel len.  

3. A h n l i c h e  V e r s u c h e  w u r d e n  m i t  L e u k o z y t e n s u s p e n -  
s ionen  aus  d e m  B l u t  y o n  M e n s c h e n ,  d ie  e ine  Eos ino -  
phi l ie  aus  v e r s c h i e d e n e n  U r s a c h e n  ze ig ten ,  u n t e r n o m -  
m e n .  D a b e i  w u r d e n  v o l l k o m m e n  f i b e r e i n s t i m m e n d e  
R e s u l t a t e  e r h a l t e n .  Es  d a r t  a n g e n o m m e n  werden ,  d a b  
die e o s i n o p h i l e n  L e u k o z y t e n  im O r g a n i s m u s  eine 
n e u t r a l i s i e r e n d e  W i r k u n g  gegen i ibe r  d e m  be i  al ler-  
g i s chen  R e a k t i o n e n  frei  w e r d e n d e n  H i s t a m i n  aus i iben .  


