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a s s u m e d  t h a t  d i s c r epanc i e s  b e t w e e n  o b s e r v e d  a n d  ex-  
p e c t e d  h a e m a t o c r i t  va lues  were  due  to  h a e m o l y s i s .  
Dye  c o n c e n t r a t i o n s  were  c a l c u l a t e d  on  t h e  a s s u m p t i o n  
t h a t  no  h a e m o l y s i s  or  c h a n g e  in cell  size h a d  occu r r ed  a t  
t h e  m o m e n t  w h e n  t h e  dye  was  a d d e d  t o  t h e  b lood.  

I t  was  f o u n d  t h a t  E v a n ' s  B lue  dye  h a d  l i t t I e  or  n o  
ef fec t  o n  t h e  p a c k e d  r ed  cell  v o l u m e  in  t h e  case  of 
h u m a n ,  r a b b i t  a n d  goa t  b lood  ove r  t h e  r a n g e  of con-  
c e n t r a t i o n s  i n v e s t i g a t e d .  T h e  c o m p a r a t i v e  s u s c e p t i b i l i t y  
of dog  e r y t h r o c y t e s  to  t h e  dye  ~ was c o n f i r m e d ;  b u t  i t  
was  a lso o b s e r v e d  t h a t  w h e n  c o n c e n t r a t i o n s  were  u sed  
a b o v e  t h a t  a t  w h i c h  m a r k e d  h a e m o l y s i s  occu r red ,  t h e r e  
was  a p rogres s ive  inc rease  in s t a b i l i t y  of ceils w i t h  in-  
c r ea s ing  c o n c e n t r a t i o n  of dye  (Fig, 1). A s imi l a r  p a t t e r n  
of c h a n g e s  b u t  of s l i gh t  degree  was  d i s ce rned  on  p l o t t i n g  
t h e  r e s u l t s  f o u n d  w i t h  h u m a n  b l o o d  on  a n  a p p r o p r i a t e  
scale  (Fig. 2). 

E x a m i n a t i o n  b y  m e a n s  of p h a s e - c o n t r a s t  m i c r o s c o p y  2 
s h o w e d  t h a t  dog  r ed  cells were  r e d u c e d  in size a n d  
c r e n a t e d  b y  T-1824,  b u t  t h a t  t h e s e  ef fec ts  were  m i n i m a l  
a t  t h e  e x t r e m e s  of t h e  dye  c o n c e n t r a t i o n s  i n v e s t i g a t e d  
(Fig. 3). 

I t  s eems  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 s e  ef fec ts  were  
due  to  E v a n ' s  B lue  dye  i t se l f  r a t h e r  t h a n  to  o t h e r  
s u b s t a n c e s  w h i c h  cou ld  o n l y  h a v e  b e e n  p r e s e n t  in v e r y  
m i n u t e  a m o u n t s .  

G. R. ~/'ADSWORTtt 

Department o/ Physiology, University o/ Liverpool, 
June 15, 1955. 

Zusammen[assung 

Bei  B e h a n d l u n g  m i t  h o h e n  K o n z e n t r a t i o n e n  y o n  
E v a n ' s  B lue  s i n d  ro t e  B l u t k 6 r p e r c h e n  y o n  H u n d e n  
wen ige r  s t a b i l  als so lche  y o n  M e n s c h e n ,  K a n i n c h e n  oder  
Ziegen.  Die  H u n d e e r y t h r o z y t e n  w u r d e n  a m  s t~ i rks ten  
angeg r i f f en  be i  K o n z e n t r a t i o n e n  yon  T 1824 zwischen  
2 -6  m g / c m  a u n d  ze igen  z u n e h m e n d e  S tab i l i tAt ,  w e n n  
die F a r b s t o f f k o n z e n t r a t i o n e n  t iber  o d e r  u n t e r  d i e s e m  
~Vert l iegen.  

1 T. H .  ALLEN a n d  M, 1. GRF.GERSEN, Alner .  J .  Phys io l .  172,377 
(1953). 

I wish to thank Dr. J. KR~TSZVNSKt for making these photo- 
graphs. 

Leukocytenemigrationsf6rderun~, 
durch Antigen-Antik6rper-Reaktion in vitro 

U n t e r s u c h u n g e n  de r  A n t i g e n - A n t i k 6 r p e r - R e a k t i o n  a n  
L e u k o z y t e n  m i t  z e l l s t ~ n d i g e m  A n t i g e n  h a b e n  b i s h e r  n u r  
sch~tdigende ~Vi rkungen  e rgeben ,  die y o n  d e r  A n w e s e n -  
he i t  yon  K o m p l e m e n t e n  a b h ~ n g i g  s i n d h  Bei  de r  B e d e u -  
t u n g  de r  zellulAren R e a k t i o n  bei  a l l e r g i s chem  G e s c h e h e n  
sch ien  es r ich t ig ,  zu u n t e r s u c h e n ,  ob  es n i c h t  ge l ing t ,  
d u r e h  5{od i f ika t ion  de r  e x p e r i m e n t e l l e n  B e d i n g u n g e n  
a n d e r s a r t i g e  "Wirkungen zu e r h a l t e n .  

M e t h o d i s c h  v e r w e n d e t e n  wir  f i i r  die E r m i t t l u n g  d e r  
V¢i rkung  die f r f iher  b e s c h r i e b e n e  A u s w a n d e r u n g  yon  
H i i h n e r l e u k o z y t e n  in e i n e m  M e d i u m  v o n  H f i h n e r p l a s m a  
u n d  10% H t i h n e r e m b r y o n a l e x t r a k t  a s .  in  de r  modi f i -  
z i e r t en  P e t r i s c h a l e  ~. Als  A n t i s e r e n  i i b e r s c h i c h t e t e n  wi r :  

1 B. SCH£R und R. MEIER, Schweiz. Z. Allg. Path. Bakt. 14, 618 
(1951). 

2 R. ME1ER und B. SCH£R, Exper. 7, 30S (1951). 

1. h ~ m o l y s i e r e n d e s  A n t i h t i h n e r k a n i n c h e n s e r u m  
2. h~ tmolys ie rendes  A n t i h i i h n e r m e e r s c h w e i n c h e n s e r u m  
3. a g g l u t i n i e r e n d e s  i n a k t i v i e r t e s  A n t i h f i h n e r k a n i n c h e n -  

s e r u m  
4. p r i i z ip i t i e r endes  A n t i h f i h n e r g a n s s e r u m  (BEHRING) 
5. n o r m a l e  K o n t r o l l s e r e n  in g l e i c h e n V e r d f i n n u n g s r e i h e n .  

H g m o l y s i e r e n d e  u n d  a g g l u t i n i e r e n d e  A n t i s e r e n  h e m -  
m e n  in h o h e n  K o n z e n t r a t i o n e n  d u r c h  Ze l l s ch~d igung  
u n d  A g g l u t i n a t i o n  die A u s w a n d e r u n g .  Bei  z u n e h m e n d e r  
V e r d i i n n u n g  des  A n t i s e r u m s  wi rd  das  A u s w a n d e r u n g s -  
a r e a l  zun i i chs t  d e m  d e r  K o n t r o l l e n  gleich,  be i  we i t e r e r  
V e r d f i n n u n g  n i m m t  da s  A u s w a n d e r u n g s a r e a l  a b e r  f iber  
das  der  K o n t r o l l e n  zu u n d  g e h t  f iber  e in  M a x i m u m  wie- 
der  au f  den  K o n t r o l l w e r t  zur f ick .  K o m p l e m e n t i n a k t i -  
v i e r t e  (56°C/h)  u n d  m e m b r a n f i l t r i e r t e  ( P o r e n d i c h t e  
5 0 0 - 1 0 0 0  m/a) A n t i s e r e n  ze igen  d e n s e l b e n  K u r v e n v e r -  
lauf,  s i nd  j e d o c h  wen ige r  w i r k s a m .  

Das  p r / i z ip i t i e r ende  A n t i s e r u m  (Tier  spez.  1: 20000,  
unspez .  1 :10000)  f f ihr t  n u r  zu e i n e r  A u s w a n d e r u n g s -  
f 6 r d e r u n g  bis  zu r  V e r d f i n n u n g  yon  2 : 3. 

B r i n g t  m a n  T r o p f e n  de r  S e r u n l v e r d t i n n u n g e n  au f  de r  
P l a s m a o b e r f l / i c h e  i m  g e e i g n e t e n  A b s t a n d  y o n  d e n  Leu -  
k o z y t e n  an,  so e r g i b t  s ich e ine  d e r  a l l g e m e i n e n  E m i g r a -  
t i o n s f 6 r d e r u n g  e n t s p r e c h e n d e  c h e m o t a k t i s c h e  W i r k u n g .  

U n t e r  g le i chen  K a u t e l e n  z u b e r e i t e t e  u n d  v e r w e n d e t e  
no rn lMe  Seren  v o n  R a t t e n ,  K a n i n c h e n ,  M e e r s c h w e i n -  
chert  u n d  M e n s c h e n  b a t t e n  ke ine  n e n n e n s w e r t e  %Virkung 
a u f  die L e n k o z y t e n a u s w a n d e r u n g .  

U n t e r  V e r w e n d u n g  des  p rXz ip i t i e r enden  G a n s - A n t i -  
h f i h n e r s e r u m s  liess sich zeigen,  we lche r  A n t e i l  de r  
R e a k t i o n s p r o d u k t e  die l e u k o z y t e n e m i g r a t i o n s f 6 r d e r n d e  
%Virkung en thAl t .  Die Pr /~z ip i t i e rung  w u r d e  in pa ra f f i -  
n i e r t e n  ode r  s i l i kon i s i e r t en  R 6 h r c h e n  m i t  h e p a r i n i s i e r -  
t e rn  (100 y/era  a) H f i h n e r p l a s m a  d e s s e l b e n  Tieres  d u r c h -  
gef t ihr t ,  dessen  L e u k o z y t e n  u n d  P l a s m a  z u m  E m i g r a -  
t i o n s v e r s u c h  h e r a n g e z o g e n  w u r d e n .  Das  e i sgekf ih l te  
P l a s m a  w u r d e  m i t  de r  h a l b e n  Menge  p r / i z i p i t i e r e n d e m  
S e r u m  v e r m i s c h t ,  3 h bei  0°C g e h a l t e n ,  e i sgek i ih l t  zen-  
t r i f ug i e r t .  D u r c h  A b h e b e r n  w u r d e  die f i b e r s t e h e n d e  
F l i i s s igke i t  yore  PrS~zipitat g e t r e n n t .  Die P r i i f u n g  e r g a b  
U n w i r k s a m k e i t  des  t i b e r s t e h e n d e n  P l a s m a - S e r u m - G e -  
mi sches  u n d  W i r k s a m k e i t  des in  T y r o d e  a u f g e n o l n m e -  
h e n  P r / i z ip i t a t e s .  H e p a r i n i s i e r t e s  H f i h n e r p l a s m a  m i t  
T y r o d e  a n  Stel le  y o n  p r~ iz ip i t i e rendem S e r u m  v e r d t i n n t  
u n d  s o n s t  in ob ige r  Weise  b e h a n d e l t  i s t  u n w i r k s a m .  

V o n  den  bei  de r  A n t i g e n - A n t i k 6 r p e r - R e a k t i o n  e n t -  
s t e h e n d e n  S tof fen  s e h e i d e n  H i s t a m i n  u n d  S e r o t o n i n  als  
m6gl iche  \Vi rks to f fe  aus,  d a  sie au f  L e u k o z y t e n  in vitro 
u n w i r k s a m  s ind .  H e p a r i n  u n d  B r a d y k i n i n  be s i t z en  z w a r  
e ine  ge r inge  l e u k o z y t e n e m i g r a t i o n s f 6 r d e r n d e  \ V i r k u n g  
(10-*), sie so l l t en  s ich  a b e r  in de r  L 6 s u n g  v o r f i n d e n .  D a  
n u r  das  Pr~iz ip i ta t  w i r k s a m  ist, s ind  fo lgende  M6gl ich-  
k e i t e n  h i n s i c h t l i c h  de r  s to f f l i chen  U r s a c h e  de r  W i r k u n g  
in B e t r a c h t  zu z i e h e n :  1, A d s o r p t i o n  e ines  "Wirkstoffes  
a n  die FXllung,  2. E n t s t e h u n g  e ines  n e u e n  c h e m i s c h e n  
P r o d u k t e s  d u r c h  die F~illung, 3. p h y s i k a l i s c h e  W i r k u n g  
des PrS~zipitates a u f  B e s t a n d t e i l e  des Milieus.  B e s o n d e r s  
mi i s sen  wohl  L i p o p o l y s a c c h a r i d e  oder  ih re  1 )e r iva te  als  
w i r k e n d e  Stoffe  in  B e t r a c h t  gezogen  w e r d e n h  

G a n z  u n a b h ~ n g i g  yon  d e r  e n d g t i l t i g e n  A b k l X r u n g  
d iese r  F r a g e  i s t  m i t  d e n  v o r l i e g e n d e n  B e f n n d e n  z u m  
e r s t e n  Mal  de r  Nachwe i s  e r b r a c h t  worden ,  dass  im 
I m m u n s e r u m  bei  de r  A n t i g e n - A n t i k 6 r p e r - R e a k t i o n  
n e b e n  Stoffen,  die GefS~ssreaktion, P e r m e a b i l i t / i t  u n d  

1 R. MEIER und B. ScIt£g, Exper. 10, 376 (195.I). - M. R. Sm.;v- 
LAR, Texas Rep. Biol. Med. 10, 22S (1952). -- F. lk .qEIBERT etal., J. 
Clin. Invest. 26, 90 (1947). - R. J. WINZLER und l, J. SMITH, J. Clin. 
Invest. ,°7, 617 (1948).- H.E,  WE~MER, J. Rr~oIACI.I-MoSlUN nnd 
E, 1.. NELSON, J. lmmunol. 74, 213 (1955). 
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Blutgerinnung beeinflussen, auch solche entstehen, bzw. 
freigesetzt werden, die ffir die Ausl6sung yon zellulAren 
Gewebsreaktionen als urs/ichliche Faktoren  in Bet racht  
kommen. Es wird notwendig sein, bei der Wicht igkei t  
dieser Faktoren  eine chemische Charakterisierung der- 
selben zu versuchen. 

t~. MEIER und ]3. SCHAR 

Wissenschaflliche Laboratorien der CI B A  Ahtiengesell- 
scha[t Basel, den 10. Jul i  1955. 

Summary  

Pronounced s t imulat ion of leucocytic migrat ion can 
be produced by addit ion of tow concentrat ions of diffe- 
rent  anti-chicken anti-sera to chicken leucocytes mi- 
grat ing in corresponding plasma. The effective substance 
is present in the precipi tate  produced by  precipi ta t ing 
anti-serum. 

Distribution and Fate of 14C-labeled Lysergic 
Acid Diethylamide (LSD 25) in the Animal  Body 

Lysergic acid die thylamide ~, which, as discovered in 
this laboratory some years ago 2, has an ext raordinary  
powerful effect on the human psyche, has since found 
widespread interest  in research on the genesis of menta l  
disease. In this connection we have been interested in 
questions concerning the distr ibution and fate of the 
compound in the l iving body. In  the present  paper we 
present some results obtained with 14C-labeled LSD s. 

The 14C-LSD (50 pg, 0.81 X 10 ~ cpm per animal, 
dissolved as the ta r t ra te  in saline) was injected into the 
caudal vein of white mice, which were decapitated in 
series of three after 10, 30, 60, and 120 min. The organs 
of the animaIs belonging to the same series were com- 
bined, homogenized with  water,  and aliquots of the 
suspensions were analysed after freeze-drying. For  the 
combustion we used the apparatus  of ANDERSON et al. a, 
modified for wet oxidation.  The counting was carried 
out using proport ional  gas counters 5 connected to a 
Tracerlab pulse amplifier  and Superscaler. The results 
are presented graphical ly in the Figure. For  comparison 
of the values given it is useful to bear in mind tha t  a 
homogeneous distr ibution th roughout  the body of the 
radioact ivi ty  administered would result  in a specific ac- 
t iv i ty  of 40 cpm per mg tissue (dotted line). 

F rom the Figure it  can be concluded tha t  pract ical ly 
the whole of the radioact iv i ty  applied in the form of laC- 
LSD disappears from the blood within the first  few 
minutes. Most of the organs reach the highest leveI of 
their ac t iv i ty  after  10-15 rain and then loose it gradual ly 
in the course of the next  few hours. The only exception 
is the small intestine, the ac t iv i ty  of which increases 

1 A.  STOLL and A. HOFMANN, Helv. chim. Acta 26, 944 (1943). 
W. A. STOLL, Schweiz. Arch. Neut. Psych. 60, 279 (1947). 

3 A. STOLL, J. RUTSCHMANN, and A. HOFMANN, Helv. chim. 
Acta 37, 890 (1954). 

4 R. C. ANDERSON, Y. DELABARRE, and A. A. BOTHNER-BY, 
Anal. Chcm. 24, 1298 (1952). 

s Cathode: nickel-plated brass tube 20 × 300 ram; centre wire: 
• 0.05 iron tungsten; filling: 4-10 lift CO 2, made up to atmospheric 
pressure with argon-methane 9:1 [see Traeerlog Nr. 55, 5 (1953)]; 
operating voltage 9050 Volts; plateau length 350 Volts (sensit ivity 
of pulse amplifier set to 1 mV). Under the conditions used, the coun- 
ters show no memory effect and are insensitive to mercury vapour 
present in the apparatus. 

rapidly to a high level, representing approximate ly  50 % 
of the to ta l  dose after 2 h. As shown by further  experi- 
ments,  the radioactive substances move down with the 
contents of the intestine and after a further  2-3 h most  
of the ac t iv i ty  is found in the colon. 
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In order to determine the amount  of radioact iv i ty  tha t  
can be ascribed to unchanged 14C-LSD after  2 h, we 
homogenized some of the organs together  with asolut ion oI 
100.0 mg inact ive LSD in excess tar tar ic  acid and stored 
the homogenate  for 15 h at  5°C. The suspension was 
fil tered over Hyf io  and the completeness of the extrac-  
t ion checked by ac t iv i ty  measurements .  Usually 90-98 % 
of the ac t iv i ty  of the whole organ was found in the 
filtrate, which was then made alkaline with NaHCO,  and 
ext rac ted  with e thyl  acetate.  The LSD contained in the 
organic layer  was transferred to aqueous tar tar ic  acid, 
and after  addit ion of NaHCO3 again ext rac ted  with 
e thyl  acetate  and finally purified by chromatography 
and crystal l izat ion to constant  act ivi ty .  The specific 
act ivi t ies  of the pure LSD samples obtained in this way 
showed tha t  af ter  2 h only the following percentages of 
the to ta l  ac t iv i ty  of the organs were present  in the form 
of unchanged 14C-LSD : 

13rain . . . . . .  approximate ly  10 % 
Liver  . . . . . . . . . . . . . .  10 % 
Smal l in tes t ine ,  upper third . . . .  9 % 
SmM1 intestine, middle third . . . .  2 % 
Small intestine, lower third . . . . .  0.8 % 

The bulk of the ac t iv i ty  remained in the aqueous solu- 
tions. 

F rom these experiments,  we conclude tha t  the greater 
par t  of the LSD undergoes chemical  a l terat ion and is 
excreted within a re la t ively short  t ime via the l iver and 


