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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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Fig, 3, Autoradiogram of leucocyte extracts incubated with DFP s2 10 R. A. OONTERI~AAN, t{. S. JANSZ, and J, A. COHEN, Biochim. 
ai~d submit ted to electrophoresis, biophys. Acts 20,402 (1956). 

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). 
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mine in tox ica t ion  was s tud ied  more  extens ively .  The re- 
suits  of expe r imen t s  are, however ,  incompatible-°-~ 

Methods. E x p e r i m e n t s  were carr ied out  on male guinea- 
pigs, 300 400 g in weight .  Animals  were adap t ed  to  
h i s t amine  for 4-6  weeks,  by  dai ly exposure  to  0.6% 
h i s t amine  aerosol unti l  a h igh degree of to lerance was 
ob ta ined ,  i.e. un t i l  animals ,  in which  the  init ial  t ime of 
exposure  was  1-2 rain, could be kep t  in h i s t amine  aerosol 
for 20 rain w i t h o u t  pa thologica l  signs. Methodological  
deta i ls  of the  procedure  are descr ibed elsewhere 6. A D-30 
aerosol gene ra to r  was used for p roduc ing  h i s t amine  aero- 
sols ~. Sens i t iza t ion  of an imals  and  anaphy lac t i c  shock 
were p roduced  b y  the  m e t h o d  descr ibed by  HERBERTS ~, 
using hen ' s  egg a lbumin.  Le tha l  dose of h i s t amine  (0.66 
mg/kg  in t r avenous ly  of h i s t amine  d ihydroch lo r ide  per  
kg of b o d y  weight)  was accep ted  on the  basis of our  
previous  s tudies  xu. 

Results. The resul ts  of expe r imen t s  on the  course of the  
anaphy lac t i c  shock in an imals  a d a p t e d  to  h i s t amine  are 

Table I. The course of the anaphylaetic shock in guinea-pigs adapted 
to histamine 

Group Number of animals Survived Died 

c ~;t 2 ~1 
C + H e 10 2 8 
A ~9 7 '2~2 
A + H e 15 l-I 1 

Table of statistical significance 

Group C + H e A A + H e 

C 0.7 <~ p <~ 0.g 0,2 < p < 0.3 p <~ ILol 
C + H e 0,9 % p <~ 1L95 p .<~ IL01 
A p < ..()1 

p resen ted  in Table 1. The resul ts  of e x p e r i m e n t s  on his ta-  
amine  to lerance in an imals  a d a p t e d  to this  amine  are 
p resen ted  in Table  I I. 

Discussion. The d a t a  jus t  p resen ted  indica te  t h a t  the re  
is a paral lel ism in the  course of h i s t amine  in tox ica t ion  a n d  
anaphy lac t i c  shock in an imals  a d a p t e d  to  h i s t amine  b y  
the  inha la to ry  route.  In bo th  cases, h i s t a m i n e - a d a p t e d  
animals  showed increased res is tance  only  when  t h e y  were  
subjec ted  to an addi t iona l  exposure  to h i s t amine  aerosols  
immedia te ly  before the  le thal  h i s t amine  dose or shock-  
producing dose of ant igen,  or  when t h e y  were  given ha l f  
the  lethal  h i s tamine  dose. Sens i t iv i ty  of a d a p t e d  an imal s  
is only sl ightly lower t h a n  t h a t  of the  cont ro ls  when  the  
lethal dose of h i s t amine  or shock-produc ing  dose of ant i -  
gen were adminis te red  24 h a f t e r  the  last  exposure  to  
h is tamine  aerosol. I t  should  be added  t h a t  single exposure  
of control  animals  did no t  a l ter  the i r  sens i t iv i ty  to h is ta -  
mine and anaphylac t ic  shock. 

I t  can be conchlded f rom the  above  obse rva t ion  t h a t ,  
during adap ta t ion  to h i s tamine ,  the  res is tance  to h is ta -  
mine and to the a n t i g e n - a n t i b o d y  react ion p r o d u c t s  is 
increased only in a d a p t e d  an imals  which were exposed  to 
contac t  with h is tamine  immed ia t e ly  before the  le tha l  
h is tamine  dose or shock-produc ing  dose of ant igen.  No 
increase in resis tance was observed  in n o n - a d a p t e d  ani-  
mals t rea ted  in the  same way. This  would indicate  t h a t  
the decrease in resis tance is not  re la ted  to  t a c h y p h y l a x y  
phenomenon .  

As might  be suggested from the  above  resul ts ,  in t he  
adap ted  guinea-pigs there  is a ' po t en t i a l  ab i l i ty '  to  
tolerate  big doses of exo- and endogenous  h i s t amine .  

This abil i ty comes to l ight b y  add i t iona l  exposure  to  
aerosol or by in t ravenous  in ject ion of smal l  h i s t amine  
amounts .  Body reserves which are  ga ined  in t he  course of 
adap ta t ion  would be 'mobi l ized '  by  exposure  to  aerosol  
or by h is tamine  inject ion to the  a d a p t e d  animals .  B y  
this  'mobi l izat ion ' ,  the  o rgan i sm is p ro t ec t ed  aga ins t  
h is tamine  death .  

Abbreviations: C, control group; sensitized atdmals, anaphylactic 
shock produced. C + He, control group; exposure to histamine aerosol 
immediately before shock-producing dose of antigen. A, adapted to 
histamine. A + He, adapted to histamine; additional exposure to 
histamine aerosol before shock-producing dose of antigen. 

Rdsumd. I.es an imaux  adap tds  ~ l ' h i s t amine  sen t  moins  
sensible ~ l 'h i s tamine  et  aux  p rodu i t s  d ' u n e  rdact ion  
ant ig6ne-ant icorps.  La toldrance des cobayes  adap tds  es t  
augmentde par t icu l i6rement  apr6s une expos i t ion  sup-  
pldmentaire  dans  l 'a6rosol h i s t amin ique .  

Cz. MAgLI~SKI, S. M. MAgLI~SKI, 
and HALINA WEINRAUDER 

Table II. tiistamine tolerance in the adapted animals 

Group Number Survived Died 
of animals 

A + H e 6 6 0 
A 5 0 5 
C +  H e 5 0 5 
A + H  8 8 0 
0.33 mg/kg i.v. 15 mitt H 0.66 rng/kg i,v. 
C + H  5 1 -I 
O.a3 mg/kg i.v. 15 rain H 0.66 mg/kg i.v. 

Abbreviations: A + He, adaptation to histamine; additional ex- 
posure to histamine aerosol before lethal dose of histamine. A, adap- 
tation to histamine. C + H e, controls; additional exposure to hist- 
amine aerosol before lethal dose of histamine. A + H 0.as mglkg i.v., 
adaptation to histamine; intravenous injection of 0.as mg/kg of 
histamine before its lethal dose, C + H 0.33 mg/kgi.v., controls; 
intravenous injection of o.3a mg/kg of histamine before its lethal dose. 

Institute el Experimental Pathology, Polish Academy of 
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