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S u m m a r y  

A m e t h o d  is desc r ibed  for  i so la t ion  of t he  g ranu la  
f rom h u m a n  eos inophi ls .  The  eos inophi le  l eucocy tes  are 
s e p a r a t e d  on the  bas is  of t he i r  o smot i c  r es i s t ance  and  
s u b s e q u e n t l y  lysed  wi th  d is t i l led  w a t e r  a n d  a w e t t i n g  
agent .  

T h e  S t a b i l i t y  of  E r y t h r o c y t e s  in S o l u t i o n s  
of  E v a n ' s  B l u e  D y e  

Most  t e c h n i q u e s  of m e a s u r i n g  b lood vo lume  b y  m e a n s  
of E v a n ' s  Blue dye  (T-1824) invo lve  c o n c e n t r a t i o n s  in 
t he  p l a s m a  of a b o u t  5 mg/1, Th is  a m o u n t  is safe a n d  
can be a c c u r a t e l y  measu red .  Much  h ighe r  c o n c e n t r a t i o n s  
of t h e  dye  are  used,  for  examp le ,  in  t h e  e s t i m a t i o n  of 
p l a s m a - t r a p p i n g  wi th in  t h e  p a c k e d  red  cell c o l u m n  z, 
a n d  s o m e t i m e s  for t he  m e a s u r e m e n t  of b lood  v o l u m e  in 
an imals  ~. In  these  i n s t ances  it is i m p o r t a n t  to  k n o w  
w h e t h e r  t he  b lood  cells are  a f fec ted  by  the  dye  b o t h  
f rom the  po in t  of v iew of a c c u r a c y  and  of poss ib le  s ide-  
effects .  ALLEN and  GREGERSEN 2 f o u n d  t h a t  dog e r y t h r o -  
cy t e s  were  m a r k e d l y  h a e m o l y s e d  a t  a p l a s m a - d y e  con-  
c e n t r a t i o n  of 1.0 to  2.0 m g / m l  whi ls t  h u m a n  red  cells 
were  s t ab l e  in s imilar  concen t r a t i ons .  
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Fig. 1.-The effect of varying concentrations of T-1824 on the packed 
red cell volume of rabbit, goat, human and dog blood. 

r ec t ion  for  p l a s m a - t r a p p i n g  d e t e r m i n e d  in  a n o t h e r  ex- 
p e r i m e n t  on b lood  of t h a t  species  was  app l i ed  to  t he  
o b s e rv ed  p a c k e d  cell vo lume .  The  e x p e c t e d  p a c k e d  red  
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Fig. 2.-The effect of varying concentrations of T-18~4 on the packed 
red cell volume oi human blood. 

cell v o l u me  for each  m i x t u r e  of b lood  a n d  dye  was 
e s t i m a t e d  f rom cont ro l ,  dye- f ree ,  h a e m a t o c r i t  d e t e r m i n -  
a t ions  m a k i n g  a l lowance  for  t r a p p e d  p l a s m a  and  for the  

a b 

In  t he  course  of m e a s u r i n g  p l a s m a - t r a p p i n g  w i th in  t h e  
packed  red  ceil co lumn  of goa t  b lood  t h e  ef fec t  of h igh  
c o n c e n t r a t i o n s  of E v a n ' s  Blue on  the  r ed  cells was  in- 
ves t iga ted .  S i m u l t a n e o u s  o b s e r v a t i o n s  on  h u m a n ,  r a b b i t  
and  dog e r y t h r o c y t e s  were  used  as cont ro ls .  V a r y i n g  
a m o u n t s  of a so lu t ion  of T-1824 c o n t a i n i n g  25 nlg/nl l  
d issolved in 1% sal ine were  a d d e d  to  1.0 ml  a l iquo t s  of 
hepar in i sed  blood.  The  dye  was  de l ive red  f rom an 
" A g l a "  micro-syr inge ,  and  the  m i x t u r e s  a l lowed to  s t a n d  
at  room t e m p e r a t u r e  for a b o u t  1 h. T h e y  were  t h e n  
p laced  in W i n t r o b e  h a e m a t o c r i t  t ubes  and  cen t r i f uged  
at  15 cm radius  a n d  3000 r .p .m,  for 55 min.  A co r r ec t ion  
for t r a p p e d  p l a sma  was m a d e  accord ing  to  the  f ind ings  
of CHAPLIN" and  ~IOLLISON 1, for h u m a n  blood.  The  s a m e  
cor rec t ion  was app l i ed  to  t he  o b s e r v e d  h a e m a t o c r i t  
va lues  for  dog a n d  r a b b i t  b lood  as for  h u m a n  b lood  
because  p l a s m a - t r a p p i n g  s e e m s  to  be of t h e  s a m e  o r d e r  
for  all these  species  3. In  t he  case  of goat  b lood  a cor- 

1 H. CHAPLIN and P. L. ~IOLLISON, Blood 7, 1227 (1952). 
2 T. H. ALLEN and M. I. GREGERSFm, Amer. J. Physiol. 17°~, 377 

(1953). 
3 F. W. JENNINGS, I. M. LAUDER, W. MULLIGAN, and G. M. 

URQUHART, Vet. Rec. a6, 155 (1954). 
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Fig. 3.-The effect of T-1824 on dog erythrocytes as shown by phase 
contrast microscopy, a normal blood ; b, c, and d blood mixed with 1-0, 

4.3, and 9-1 mg of dye/ml of plasma respectively, 

v o l u m e  of dye  so lu t ion  added .  Tile o b s e rv ed  p a c k e d  cell 
vo lume ,  also co r r ec t ed  for p l a s m a - t r a p p i n g ,  was  t h e n  
e s t i m a t e d  as a p e r c e n t a g e  of t he  e x p e c t e d  value.  In  
v iew of t h e  f ind ings  of ALLEN a n d  GREGERSEX z i t  was 

1 T. H. ALLEN and M. I. GREGERSEN, Amer, J. Physiol. 172, 377 
(1953). 
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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 e d  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). 


