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po lypheno l s  are f r e q u e n t l y  p r e sen t  in a n i m a l  t issues in a 
m a s k e d  fo rm;  us ing  his  t echn iques ,  I h a v e  now shown 
t h a t  these  s u b s t a n c e s  m a y  be  p r e s e n t  in  t h i s  m a n n e r  in  
the  endoeu t i c l e  of t he  ee lworm cys t  wall .  

W h i t e  cys t s  were e m b e d d e d  in 10% ge la t in  and  sec- 
t ioned  a t  20 g w i t h  a f reezing mic ro tome .  Cuticles, 
s e p a r a t e d  f rom all  o t h e r  t issues,  were t r e a t e d  w i t h  m e t h -  
anol-HC1 a t  60°C for 24 h ;  con t ro l s  were s imi la r ly  m a i n -  
t a i n e d  in  water .  W h e n  t e s t ed  w i t h  p o t a s s i u m  d i c h r o m a t e  
a n d  w i t h  t he  azo-eoupl ing  dyes  F a s t  Red  Sa l t  B a n d  
F a s t  G a r n e t  Sa l t  G.B.C.,  d i f ferences  b e t w e e n  m e t h y l a t e d  
a n d  con t ro l  cut ic les  were  n o t  suf f ic ien t ly  def in i te  for 
conf idence.  However ,  c lear  d i f ferences  b e t w e e n  t r ea t -  
m e n t s  were s h o w n  up  b y  K I O  a, a v e r y  specific reagen t ,  
a n d  b y  a m m o n i a c a l  s i lver  n i t r a t e  used as r e c o m m e n d e d  
b y  F o n t a n a .  Resu l t s  w i t h  t he  l a t t e r  r eagen t ,  t he  mos t  
sens i t ive  of those  employed ,  were p a r t i c u l a r l y  s t r ik ing :  in 
con t ro l  cuticles,  on ly  t h e  o u t e r  layers  r educed  s i lver  ap-  
p rec iab ly ,  t h e  endocu t ic le  r e m a i n i n g  a l m o s t  c lear  (Figure  
a);  in  t h e  m e t h y l a t e d  cut ic les  s i lver  is r educed  in all 
regions  (Figure  b). (The  d i s to r t i on  s h o w n  b y  b o t h  speci- 

mens  is due  to  the  effect  of h e a t  on  t h e  col lagen of t he  
cuticle.)  

The  t r e a t m e n t  d e m o n s t r a t e d  t h e n ,  t h a t  p o l y p h e n o l s  
m a y  be  p r e s en t  in  t h e  endocu t i c l e  in  a m a s k e d  form. 
A l t h o u g h  it  is n o t  c e r t a i n  t h a t ,  in t h e  i n t a c t  an ima l ,  t he  
endocu t ic le  is t a n n e d  b y  s u b s t a n c e s  a l r e a d y  p r e s e n t  in a 
m a s k e d  form in  situ, t h e  resu l t s  show t h a t  this ,  a t  least ,  
is possible;  t h e y  ce r t a in ly  he lp  to  ex p l a i n  t h e  t a n n i n g  of 
the  isola ted endocut ie le .  

Zusammen/assung .  Nach  M e t h a n o l - H C 1 - B e h a n d l u n g  
wurde gefunden ,  dass  sich die P o l y p h e n o l e  im a l l geme inen  
in der  E n d o c u t i c u l a  de r  Cyste  d e r  K a r t o f f e l n e m a t o d e  
Heterodera rostochiensis ~Vollenwerber  l inden .  
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Esterase Activity of Leucocyte Proteins and their 
Labelling with Radioactive Diisopropylfluoro- 

phosphate 

R a d i o a c t i v e  d i i s o p r o p y l f l u o r o p h o s p h a t e  ( D F P  32) h a s  
been  used as a labe l  for leucocytes  b y  a g roup  f rom Uta t l  t,~- 
in  o rde r  to  d e t e r m i n e  the  r a t e  of r e m o v a l  of these  cells 
f r om t h e  c i rcu la t ion .  These  workers  h a v e  p r e s e n t e d  evi-  
dence  t h a t  t he  label  is p r i m a r i l y  a t t a c h e d  to neu t roph i l i c  
g ranu locy te s .  I n  t he  p r e s e n t  work,  t h e  es terase  a c t i v i t y  
a n d  t he  D F P  a2 b i n d i n g  c a p a c i t y  of the  p ro t e in s  e x t r a c t e d  
f rom n o r m a l  a n d  mye lo id  l eukaemic  h u m a n  leucocytes  
h a v e  been  i n v e s t i g a t e d  b y  m e a n s  of agar-gel  e lectro-  
phores is  a n d  i m m u n o e l e c t r o p h o r e s i s  followed b y  s t a in ing  
for es te rases  a n d  a u t o r a d i o g r a p h y .  

Methods.  T h e  p rocedures  used in t he  i so la t ion  of leuco- 
cy tes  a n d  e x t r a c t i o n  of t h e i r  p ro t e in s  h a v e  been  descr ibed  
in de ta i l  ear l ier  3. The  i so la ted  cells were washed  four  t imes  
in a n  i so tonic  so lu t ion  4 a n d  s u s p e n d e d  in 0 . 1 N  N a H C O  a. 
D i s i n t e g r a t i o n  of t he  cells was  effected b y  h o m o g e n i z a t i o n  
in a P o t t e r - E l v e h j e m  a p p a r a t u s  fol lowed b y  u l t r a son ic  
t r e a t m e n t  (5 m in  w i t h  ice cooling).  The  suspens ions  were 
t h e n  cen t r i fuged  a n d  t h e  clear,  s l igh t ly  yel lowish super-  
n a t a n t s  c o n c e n t r a t e d  b y  v a c u u m  dia lys is  to  a p ro t e in  
c o n c e n t r a t i o n  of 3~4%.  P u r i t y  was  a sce r t a ined  b y  im- 
m u n o d i f f u s i o n  acco rd ing  to OOCHTERLONY 5, us ing  an t i -  
sera  aga in s t  h u m a n  serum,  e ry th rocy t e s ,  a n d  t h r o m b o -  
cytes .  

E l ec t rophore s i s  in  agar-ge l  was  p e r f o r m e d  b y  the  
m i c r o - t e c h n i q u e  descr ibed  b y  WIEME * in a b a r b i t a l  buf fer  
of p H  8.2; t he  p ro t e in s  were s t a i n e d  w i t h  Amidoschwarz  
1 0 B .  

I m m u n o e l e c t r o p h o r e s i s  was  pe r fo rmed  accord ing  to 
S C H E I D E G G E R ' S  mic ro -mod i f i ca t i on  *, in  which  t he  electro-  
phores i s  a n d  t he  i m m u n o d i f f u s i o n  t a k e  place in agar-gel  
on  a n  o b j e c t  slide. A n t i s e r a  aga in s t  leucocyte  an t igens  
were o b t a i n e d  b y  i m m u n i z i n g  r a b b i t s  s u b c u t a n e o u s l y  
w i t h  suspens ions  of whole w h i t e  cells + F r e u n d ' s  a d j u v a n t .  

Es t e r a se  a c t i v i t y  was  v isua l ized  in t he  gel a f te r  e lectro-  
phores i s  or  i m m u n o d i f f u s i o n  b y  t he  azo-coupl ing  m e t h o d  
as desc r ibed  b y  URW.LS. The  s u b s t r a t e  was  f l -naph thy l  
a c e t a t e  (0 .001M, p H  7.4), a n d  t he  l i b e r a t e d f l - n a p h t h o l  
was  coup led  to  d i azo -o r tho -d i an i s id ine  (40 rag/100 ml). 

Af ter  s t a in ing  for 1 h, the  ac t ive  f rac t ions  showed  a 
s tab le  purp le  colour. 

D F P  a2 was del ivered from T h e  R a d i o c h e m i e a l  Centre ,  
Amersham,  Grea t  Br i t a in ,  d issolved in p r o p y l e n e  glycol ;  
t be  concen t r a t i on  of l ) F P  was 0.1% a n d  t h e  specif ic  
ac t iv i ty  in 1 ml 0.3 rnc a t  t h e  t i m e  of de l ivery .  

A u t o r a d i o g r a p h y  was p e r f o r m e d  as desc r ibed  b y  
CLAUSEN and  MUNKNERL E x t r a c t e d  p ro t e in s  d i sso lved  
in 0.1 N NaHCO 3 were i n c u b a t e d  w i t h  I ) F P  a~- for 2-3  h a t  
room t e m p e r a t u r e ;  the  c o n c e n t r a t i o n  of 1)FI  ) va r i ed  f rom 
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Fig. 1. Electrophoretic pattern of two n~wmal leucocyte populations 
with about 8o% neutrophils. The anodic dot'indicates the mobility of 
serum albumin, the cathodic dot that of dextran (M = 151)(1011, 

Pharmacia). 
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1 0 - 3 M  to 5 × IO-~M. After  i n c u b a t i o n ,  t he  so lu t ions  were 
s u b m i t t e d  to e lec t rophores i s  a n d  i m m u n o e l e c t r o p h o r e s i s  
as usual .  

The  r a d i o a c t i v i t y  of the  slides was e s t i m a t e d  b y  m e a n s  
of a Geiger-Mti l le r  de tec to r ,  a n d  t he  dr ied  agar -ge l  p laced  
in d i r ec t  c o n t a c t  w i t h  t h e  emul s ion  of a Kod i r ex  X - r a y  
film. E x p o s u r e  t ook  place  for  v a r y i n g  l eng ths  of t i m e  
accord ing  to t he  a c t i v i t y  m e a s u r e m e n t s  (genera l ly  3 h to  
6 days) ,  w h e r e u p o n  the  f i lms were deve loped  a n d  t h e  
sl ides s t a ined  for  p ro te ins .  

Results. T h e  e l ec t rophore t i c  p a t t e r n  of two  n o r m a l  
l eucocy te  p o p u l a t i o n s  w i t h  a b o u t  80% n e u t r o p h i l i c  g r a n u -  
locytes  is seen in F igu re  1. F ive  f r ac t ions  are  found  in t h e  
c a t h o d i c  area ,  two c o r r e s p o n d i n g  to  t h e  {/-area a n d  two  
to t he  ~-area  of s e r u m ;  t h e  t h i r d  ~- f rac t ion  is s i t u a t e d  
j u s t  c a thod i ca l l y  to  s e r u m  ~-globulin,  a n d  as a rule  th i s  is 
t he  m o s t  p r o m i n e n t  f ract ion.  In  t he  anod ic  a rea  t h r e e  
m a i n  f r ac t ions  a re  seen. The  two  m i g r a t i n g  fas te r  t h a n  
s e r u m  a l b u m i n  c o n t a i n  nuc l eopro te in  ~; t h e  t h i r d  occupies  
t he  e-region.  - The  p a t t e r n  of myelo id  l eukaemic  leuco- 
cy tes  does no t  differ  f rom the  one  descr ibed.  

Es t e r a se  a c t i v i t y  is seen b o t h  in t h e  ~- a n d  v-regions 
(Figure  2); some b lu r r i ng  of t h e  ac t ive  f r ac t ions  t akes  
place d u r i n g  the  s t a i n i n g  p rocedu re  because  of d i f fus ion 
of t h e  p ro te ins ,  as these  are n o t  f ixed un t i l  a f t e r  s t a in ing .  
I n  t he  ~-area  two ac t ive  f r ac t ions  can  be  d i s t ingu i shed ,  

Fig. ~. Esterase activity in leucocyte extracts, revealed after electro- 
phoresis. 
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co r r e spond ing  to t h e  ~,-2 a n d  ;~-3 f rac t ions  of F igure  i .  
B o t h  in t h e  e- a n d  ~-region, t h e  a c t i v i t y  was abol i shed  
in 1 0 ~ M  D F P  a n d  ius t  d i s t i ngu i shab le  in a 2 × 10-~M 
so lu t ion .  

I n  immunoe l cc t ropho re s i s ,  t w o  p rec ip i t a t i on  l ines 
possess  es te rase  ac t iv i ty ,  one in t h e  ~- a n d  one  in t h e  {/-?- 
region.  

A u t o r a d i o g r a p h y  of p ro t e in s  i n c u b a t e d  w i t h  D F P  a2 
showed  (Figure  3) b l a c k e n i n g  of t h e  fi lm in t h e  a -a rea ;  in 
t h e  ca thod i c  p a r t  t he  7-3 f r ac t ion  was  d i s t inc t ,  7-2 fa int .  
I n  immunoe l ec t ropho re s i s ,  a d i s t i nc t  p r e c i p i t a t i o n  l ine 
was deve loped  in t h e  a-area ,  a n d  a weake r  b o w  in t h e  fl-~- 
reg ion  c o r r e s p o n d i n g  to  t h e  ones  possess ing  es te rase  
a c t i v i t y ;  in a few p repa ra t i ons ,  a t h i r d  v e r y  f a in t  b o w 
was seen in the  anod ic  p a r t  of t h e  ~,-region. 

N e i t h e r  e n z y m e  co lo ra t ion  n o r  a u t o r a d i o g r a p h y  re- 
vea led  di f ferences  b e t w e e n  n o r m a l  a n d  l eukaemic  leuco- 
cytes .  

Discussion. D i i s o p r o p y l f l u o r o p h o s p h a t e  i nh ib i t s  es te r -  
ases a n d  ce r t a in  o t h e r  enzymes ,  be ing  i r r eve r s ib ly  b o u n d  
to  t h e  h y d r o x y l  g roup  of a ser ine  res idue ~° w i t h  l ibe ra t ion  
of h y d r o g e n  f luoride.  T h e  d i i s o p r o p y l p h o s p h a t e  l i be r a t ed  
b y  t h e  d e g r a d a t i o n  of t h e  label led  p ro te ins  does n o t  r eac t  
w i t h  pro te ins .  D F P  3~ is t h u s  su i t ab l e  for t h e  labe l l ing  of 
cells, a l t h o u g h  t h i s  l abe l l ing  m e a n s  i n h i b i t i o n  of severa l  
i m p o r t a n t  ce l lu lar  enzymes .  As r ega rds  e r y t h r o c y t e s ,  t h e  
life s p a n  as m e a s u r e d  b y  D F P  3~ co r r e sponds  to  t h e  va lues  
found  b y  o t h e r  me thods .  

I n  o u r  e lee t rophore t i c  s tud ies  on leucocyte  p ro te ins ,  
we h a v e  found  close a g r e e m e n t  b e t w e e n  es terase  a c t i v i t y  
as v i sua l i zed  b y  a s t a in ing  r eac t i on  in t h e  agar-get  a n d  
D F P  s~ b i n d i n g  c a p a c i t y  of t h e  l eucocy te  e x t r a c t s  as 
revea led  b y  a u t o r a d i o g r a p h y .  T h a t  t h e  m a i n  a c t i v i t y  of  
e ach  of the  t h r e e  ac t ive  f r ac t ions  v isua l ized  b y  agar-ge l  
e lec t rophores i s  is due  to one immuno log ica l l y  h o m o -  
geneous  p r o t e i n  is sugges ted  b y  the  i m m u n o e l e c t r o -  
pho re t i c  resu l t s ;  two  p rec ip i t a t i on  bows  possess es te rase  
ac t i v i t y ,  a n d  t h r e e  are  labe l led  w i t h  D F P ,  t he i r  cen te r s  
b e i n g  in t h e  a-, l a t e  /3-, a n d  7-area,  r e spec t ive ly ,  cor-  
r e s p o n d i n g  to  t h e  f rac t ions  o b t a i n e d  b y  s imple  e lect ro-  
phoresis .  

Rdsumd. Aprbs ~lect rophor~se  en  gflose des  protf i ines 
ex t r a i t e s  de  leucocytes  h u m a i n s ,  l ' a c t iv i t6  es t6 ras ique  des 
f r ac t ions  fur  compar6e  ~ leur  aff ini t6  p o u r  D F P  a2. Les  
d e u x  m 6 t h o d e s  m o n t r a i e n t  t ro is  f rac t ions  ac t ives ,  t a n t e n  
leucocytes  n o r m a u x  q u ' e n  leucocytes  de leuc4mie 
my61olde. 
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The Effect of Inhalatory Adaptat ion to H i s t a m i n e  
on H i s t a m i n e  Shock  and the Anaphylact ic  S h o c k  

The  effect  of a d a p t a t i o n  to h i s t a m i n e  ( a d m i n i s t e r e d  in 
t he  form of aerosols) on  t he  course  of h i s t a m i n e  shock  a n d  
of the  a n a p h y l a c t i c  shock  has  b e e n  s t ud i ed  in guinea-pigs .  

The re  are  few d a t a  conce rn ing  t he  in f luence  of a d a p t a -  
t i o n  to  h i s t a m i n e  on  t h e  course  of t h e  a n a p h y l a c t i c  

shock  i No d a t a  were found  in t h e  b i b l i o g r a p h y  as to  t h e  
in f luence  of a d a p t a t i o n  p r o d u c e d  b y  a p ro longed  a d m i n i -  
s t r a t i o n  of h i s t a m i n e  aerosols  o n  t h e  course  of t h e  a n a -  
p h y l a c t i c  shock.  T h e  effect  of a d a p t a t i o n  to h i s t a m i n e ,  
as p roduced  b y  d i f fe ren t  m e t h o d s  on  t h e  course  of h i s t a -  

1 E. SMITH-KARAI)Y, J. Immunol. 4l, 1 (1941). 


