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R6partition de i'aetivit6 du Clq dans diffdrentes populations de 
leucocytes 

Fractions % Polymorpho- Plaques d'h6molyse 
nuel6aires par 106 cellules 

1 0-2 15 
2 0-2 260 
3 18 80 
4 > 95 8 

I1 a p p a r a i t  donc  que la l ib6ra t ion  dans  le gel de C l q  
ac t i f  es t  la p ropr i6 t6  d ' u n e  p o p u l a t i o n  de cellules cor- 
r e s p o n d a n t  ~ la couche  2 de la c en t r i f uga t i on  sur  a lbu-  
mine .  Le fa i t  q u ' e n  absence  de R C l q  darts le mil ieu il 
n ' y  a i r  pas  d ' h6molyse  sugg&re que  seuls ce r t a ins  com- 
p o s a n t s  du  compl6men t ,  d o n t  le C lq ,  son t  con t enus  dans  

ces cellules. Celles-ci son t  selon rou te  v r a i s e m b l a n c e  des 
mononuc l6a i re s  ma i s  seules des m6 thodes  de cu l tu res  cel- 
lulaires,  d ' i n c o r p o r a t i o n  d ' ami n o -ac i d e s  r ad ioac t i f s  darts 
la  p ro t6 ine  et  de morpho log ie  p e r m e t t r o n t  de les p lacer  
dans  une  classe d6finie de leucocytes .  

Summary .  H u m a n  b lood  leucocytes  were s h o w n  to  
l ibera te  ac t ive  C l q  in v i t ro .  An  agarose  gel c o n t a i n i n g  
sensi t ized sheep red  cells an d  a s e rum dep le ted  of C l q  
has  been  used to de t ec t  C l q  ac t iv i ty .  A p o p u l a t i o n  of 
m o n o n u c l e a t e d  cells wh ich  d i sp lay  such  a c t i v i t y  could 
be isola ted b y  cen t r i f u g a t i o n  on  an  a l b u m i n  g rad ien t .  
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Shwartzman Phenomenon Without Endotoxin Preparation 

A n u m b e r  of o b s e r v a t i o n s  i nd ica t e  t h a t  g ranu locy te s  
p l ay  an  i m p o r t a n t  role ill t h e  pa thogenes i s  of i n f l a m m a -  
t ion,  h e m o r r h a g e  a n d  necrosis  deve lop ing  in t he  local  
S h w a r t z m a n  r eac t i on  1-~. THOMAS 4 was able  to  induce  
the  S h w a r t z m a n  p h e n o m e n o n  w i t h  a p r e p a r a t o r y  dose 
of l eukocy te  granules  r ich  in lysosomes a n d  w i t h  a n  
el ic i t ing in j ec t ion  of endo tox in .  

On t he  o the r  hand ,  i t  was  p u b l i s h e d  b y  KELLER a n d  
SORXII~ 5 t h a t  casein,  p e p t o n e  a n d  b a c t o c a s i t o n e  could 
elicit  t h e  c h e m o t a x i s  of l eukocy tes  w i t h o u t  a l ly  a p p a r e n t  
i m m u n e  r eac t ion  in an  in v i t ro  sys tem.  

In  v iew of t he  above  facts,  we a t t e m p t e d  t h e  p repa ra -  
t ion  of local  S h w a r t z m a n  p h e n o m e n o n  w i t h  casein (Ham-  
mers ten ,  Reana l ,  Hunga ry ) ,  W i t t e ' s  p e p t o n e  and  bac to -  
cas i tone  (Difco Labora tor ies ) .  These  c y t o t a x i n s  were 
used in 1% so lu t ions  of sal ine a t  p H  7. W e  pe r fo rmed  
our  e x p e r i m e n t s  in  a u t u m n  on male  c o n v e n t i o n a l  r a b b i t s  
coming  f rom a b r eed ing  s tock;  we igh ing  2 5 0 0 •  200 g. 
Before  t he  e x p e r i m e n t s  t he  r a b b i t s  h a d  been  k e p t  on  
s t a n d a r d  d ie t  u n d e r  n o r m a l  condi t ions .  

The  local  S h w a r t z m a n  p h e n o m e n o n  was induced  on 
t h e  dorsa l  sk in  of r abb i t s .  The  p r e p a r a t o r y  in jec t ions  
were 1% solu t ions  of casein,  W i t t e ' s  p e p t o n e  and  bac to -  

cas i tone  in 0 . 4 m l  volumes .  I n  some cases 0 .01N HC1, 
O.O1N N a O H  a n d  sal ine were  g iven  for control .  As a 
cha l leng ing  dose 150 ~zg of B o i v i n  e n d o t o x i n  (from E.  
coli 0111) was a d m i n i s t e r e d  i.v. 24 h later .  T h e  resu l t  
Was seen a f t e r  a f u r t h e r  24 h on t h e  inside of t h e  skin.  
I n  some cases 6 h a f t e r  t h e  e l ic i t ing in ject ion,  s p e c i m e n s  
of t h e  skin  were excised for h is to logica l  e x a m i n a t i o n .  
Af te r  f ixa t ion  in Susa ' s  so lu t ion  a n d  e m b e d d i n g  in para f -  
fin, t h e  sect ions  were s t a ined  w i t h  h e m a t o x y l i n e  a n d  eosine. 

F r o m  these  p r e p a r a t i o n s  we were able  to  p roduce  a 
m o d e r a t e  b u t  t yp i ca l  local  S h w a r t z m a n  r eac t ion  b o t h  
w i t h  casein an d  p e p t o n e  - as can  be  seen in F igure  la .  
This  p h e n o m e n o n  was h is to logical ly  t h e  same  t y p e  in 
eve ry  respec t  as t h e  one p r e p a r e d  w i t h  e n d o t o x i n  
(Figure 2a an d  b). The  resul t s  are s u m m a r i z e d  in t h e  Table .  

Our  f ind ings  ind ica te  t h a t  t h e  r a b b i t ' s  own  leukocytes ,  
w h e n  a t t r a c t e d  to t h e  s i te  of casein,  p e p t o n e  or bac to -  
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Fig. 1. (A) Local Shwartzlnan reaction. C, 
prepared with casein (1%) and P, peptone 
(1%). (B) Reaction to the casein from the 
inside ol the skin. 
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Fig. 2. Reactions in the skin 6 h after the 
eliciting endotoxin dose. (A) Prepared with 
endotoxin and (B) with casein. In both cases 
there are potymorphonuclear and round cell 
infiltration, perivascular oedema and oblitera- 
tion of small vessels. Advanced hemorrhagic 
necrosis, x 150. 

c a s i t o n e  p r e p a r a t i o n  a re  ab l e  to  e l ic i t  a loca l  S h w a r t z m a n  
r e a c t i o n  a f t e r  e n d o t o x i n  p r o v o c a t i o n .  W e  o b s e r v e d  h e m o r -  
r h a g e s  a n d  n e c r o s i s  m a c r o s c o p i c M l y  a n d  a l so  t h r o m b o s i s  
b y  h i s t o l o g i c a l  e x a m i n a t i o n .  C a s e i n  w a s  f o u n d  t o  be  t h e  
m o s t  p o t e n t  a g e n t  in  t h e  p r e p a r a t i o n  o f  t h i s  p h e n o m e n o n ;  
p e p t o n e  a n d  b a c t o c a s i t o n e  p r o v e d  t o  be  e f f e c t i v e  o n l y  
t o  a l e s se r  e x t e n t .  O u r  r e s u l t s  a g r e e  w i t h  t h e  in  v i t r o  
e x p e r i m e n t s  of  I'{ELLER a n d  SORKIN 5. 

W i t h o u t  e n d o t o x i n  p r o v o c a t i o n ,  we  n e v e r  s a w  a n y  
t h r o m b o s i s  o r  h e m o r r h a g e :  o n l y  r o u n d  cel ls  i n f i l t r a t i o n  
a n d  a m i l d  i n f l a m m a t i o n .  

T h e  f o l l o w i n g  i m p o r t a n t  c o n s i d e r a t i o n  m u s t  be  t a k e n  
i n t o  a c c o u n t :  w i t h  p e p t o n e  o r  ca se in ,  a d m i n i s t e r e d  i .v .  
- a s  a c h a l l e n g i n g  d o s e  - we  h a v e  n e v e r  b e e n  a b l e  to  
e l ic i t  a n y  r e a c t i o n  a f t e r  p r e p a r a t i o n  w i t h  ca se in ,  p e p t o n e  

Local Shwartzman reaction in rabbits 

No. of Diameters of skin reactions in m m  prepared with 
animals Casein Peptone Bactoeasi- 0.01 N 

(1%) (1%) tone (1%) HC1 NaOH 

1 35 x 55 14 • 14 10 x 8 N 25 
2 1 9 •  9 •  12•  25 25 
3 16•  4 •  4 •  25 
4 18•  8 x 4  - - - 
5 18x12  12•  - - - 
6 16•  8 •  - - - 
7 8>~4 25 - - - 
8 18•  14•  - - 
9 12 X 1 1  2 ~  - - 

10 25 25 - - - 

11 35 x 35 . . . .  

12 19X16 . . . .  

1 3  1 6 x 1 6  . . . .  

Casein 
3% 1.5% 0.75% 

14 20•  18•  6 •  - - - 
15 19x14  18x18  2 •  - - - 

Controls prepared with casein and peptone without 
endotoxin provocation 

16 25 25 - - - 
17 25 25 - - - 

18 ~ 25 - - - 

Challenging with 5 ml of 1% casein i.v. 

19 ~5 25 25 - - 
20 25 25 25 - - 
21 ~ ~ 25 - - 

a n d  b a c t o c a s i t o n e .  N e i t h e r  w a s  i t  p o s s i b l e  w h e n  g i v i n g  
a s u r p l u s  a m o u n t  o f  c a s e i n  o r  p e p t o n e  (5 m l  f r o m  t h e  
1 %  s o l u t i o n )  i .v. ,  t i le  d o s e  b e i n g  c a l c u l a t e d  f r o m  a r eac -  
t i o n  p r e p a r e d  a n d  e l i c i t ed  w i t h  e n d o t o x i n .  O n  t h e  b a s i s  
o f  t h i s  f ac t ,  i t  s e e m s  h i g h l y  p r o b a b l e  t h a t  c a s e i n  a n d  
p e p t o n e  w e r e  f ree  f r o m  e n d o t o x i n s .  GRANT e t  at. s o b s e r v e d  
loca l  S h w a r t z m a n  r e a c t i o n  a f t e r  p r e p a r a t i o n  w i t h  f e r r i t i n  
a n d  e l i c i t i n g  w i t h  e n d o t o x i n  s. W e  a s s u m e  t h a t  t h i s  e f f e c t  
w a s  a l so  n o t  d u e  to  t h e  e n d o t o x i n  c o n t a m i n a t i o n  of  fer-  
r i t i n  b u t  t o  i t s  c h e m o t a c t i c  f e a t u r e .  

PERILIE e t  al. 7 s h o w e d  t h a t  t h e  e a r l y  n e u t r o p h y l i c  
p h a s e  of  t h e  loca l  i n f l a m m a t o r y  r e s p o n s e  w a s  s i g n i f i c a n t l y  
d e l a y e d  a n d  d i m i n i s h e d  in  d i a b e t i c  p a t i e n t s .  SZlLg-GYI 
e t  al. s h a v e  o b s e r v e d  t h a t  t h e  loca l  S h w a r t z m a n  r e a c t i o n  
w a s  m a r k e d l y  i n h i b i t e d  b y  h y p e r g l y c a e m i a .  O u r  ea r l i e r  ob-  
s e r v a t i o n s  t h a t  h y p e r b a r i c  o x y g e n a t i o n  e n h a n c e s  t h e  loca l  
S h w a r t z m a n  p h e n o m e n o n  p r o v i d e  a n o t h e r  i n d i r e c t  p r o o f  
of  t h e  i m p o r t a n t  ro le  t h a t  l y s o s o m e s  p l a y  in  t h i s  r eac t ion% 

A f t e r  all,  i t  m a y  b e  a s s u m e d  t h a t  l e u k o c y t e  i n f i l t r a -  
t i o n  is t h e  c e n t r a l  e v e n t  in  t h e  loca l  S h w a r t z m a n  r e a c t i o n  
a n d  t h e  r e l e a s e  of l y s o s o m a l  e n z y m e s  r e p r e s e l i t  a f i n a l  
c o m m o n  p a t h w a y .  

Zusammen/assung .  K a s e i n ,  P e p t o n  bzw.  B a k t o k a s i t o n  
w u r d e  a l s  p r g p a r i e r e n d e  E r s t i n j e k t i o n  f i ir  l o k a l i s i e r t e s  
S h w a r t z m a n - P h ~ , t n o m e n  a n  K a n i n c h e n  v e r w e n d e t .  N a c h  
p r o v o z i e r e n d e r  i .v .  E n d o t o x i n i n j e k t i o n  k o m m t  es z u m  
t y p i s c h e n  S h w a r t z m a n - P h g n o m e n .  D a  d ie  v e r w e n d e t e n  
S u b s t a n z e n  C h e m o t a x i s  y o n  L e u k o z y t e n  v e r u r s a c h e n ,  i s t  
a n z u n e h m e n ,  d a s s  d ie  a n  S te l le  d e r  p r ~ t p a r i e r e n d e n  I n j e k -  
t i o n  a n g e s a m m e l t e n  L e u k o z y t e n  i n  d e r  A u s b i l d u n g  d e s  
S h w a r t z m a n - P h g n o m e n s  e ine  v o r w i e g e n d e  Ro l l e  sp i e l en .  
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