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Phagocytosis index, activities of acid and alkaline protease plasminogen, plasminogen activator, and spontaneous fibrinolytic activity of the 
leucocytes in control and irradiated guinea-pigs 

No. of Time of PMN Phagocytosis Acid Alkaline Plasminogen b Plasminogen Spontaneous 
animals induced after index protease a pretense a activator b fibrinolytic 

irradiation activity b 
(days) 

9 Control 11.8 (4.3-13.4) 66.0 (35-t29) 99.0 (59-102) 82.0 (35-124) 578.0 (397-877) 78.0 (30-96) 
3 1 9.4 (5.8-10.5) 20.0 (19.5-20.0) 27.0 (18,5-4i) 46,0 (26-64) 156.0 (100-200) 72.0 (68-78) 
3 14 11.6 (11.4-11.8) 13,0 (12.0-14.5) 24.0 (19.5-29) 0 (0-0) 282.0 (208-357) 30.0 (I5~4) 
2 20 6.5 (5.9-7.2) 20.5 (20-21) 28.5 (11-46.5) 7.0 (0-14) 246.0 (240-253) 8.4 (7-10) 

a A OD × 108. b mm g of area of digested fibrin. No. in brackets denotes minimal and maximal values. 

No  co r re l a t ion  b e t w e e n  t h e  degree  of i n h i b i t i o n  of 
p h a g o c y t o s i s  i n d e x  a n d  t h e  decrease  of ac t iv i t i e s  of 
f ib r ino ly t i c  a n d  p ro t eo ly t i c  e n z y m e s  can  b e  s t a t e d  in 
p a r t i c u l a r  an ima l s .  I t  is of i n t e r e s t  to  no t i ce  t h a t  in  some  
l eucocy te  s amp le s  p l a s m i n o g e n  a n d  t h e  o t h e r  p ro teases  
cons ide r ab ly  dec reased  whi le  t h e  phagocy to s i s  i n d e x  was 
n o t  s ign i f i can t ly  changed .  S imi la r  r e su l t s  were  o b t a i n e d  
in  gu inea-p igs  t r e a t e d  b y  c y t o s t a t i c  a g e n t s L  I t  h a s  b e e n  
sugges ted  t h a t  t h e r e  is a n  excess  of p ro t eo ly t i c  e n z y m e s  
a n d  t h e i r  s ign i f i can t  decrease  m a y  be  w i t h o u t  a n y  effect  
on  t h e  p h a g o c y t o s i s  index .  

T h e  q u e s t i o n  arose  of w h y  t h e  i r r a d i a t e d  a n i m a l s  a re  
so suscep t ib le  to  t he  infect ion.  Severa l  a u t h o r s  s t a t e d  t h a t  
some  leucocytes  f u n c t i o n s  of i r r a d i a t e d  a n i m a l s  are  dis- 
t u r b e d .  I n  t h e s e  cells t h e  ab i l i t y  to  de s t roy  in t r ace l lu l a r  
b a c t e r i a  8 a n d  i n t r a c e l l u l a r  d iges t ion  of ch i cken  red  cells ~ 
is depressed .  SELVARAJ a n d  SBARRA 3 s t a t e d  t h a t ,  follow- 
ing i r r ad i a t i on ,  t h e r e  was  a decrease  of lac t ic  acid fo rma-  
t ion ,  w h i c h  m a y  be  a cause  of t h e  i m p a i r m e n t  of acid 
p ro t ea se  ac t iv i ty .  The  f o r m a t i o n  of h y d r o g e n  pe rox idase  
is also d imin i shed .  Th i s  f ac to r  is k n o w n  to  be  t h e  an t i -  
m ic rob i a l  a g e n t  ~. 

I t  is poss ib le  t h a t  t h e  decrease  of p ro t eo l y t i c  e n z y m e s  
m a y  also be  r e spons ib le  for  t h e  decrease  of i n t r a c e l l u l a r  
d iges t ion  of b a c t e r i a  in  t h e  g r a n u l o c y t e s  of i r r a d i a t e d  
an imals .  

Rdsumd. Apr6s  l ' e x p o s i t i o n  d u  c o b a y e  a u x  r a y o n s  X ,  
nous  a v o n s  c o n s t a t 6  l ' a f f a i b l i s s e m e n t  des  e n z y m e s  g r a n u -  
locy ta i res  s u i v a n t s :  la  p ro t6ase  acide,  la  p ro t6ase  a lcal ine,  
le p lasminog6ne ,  l ' a c t i v a t e u r  du  p lasminog6ne ,  I ' a c t iv i t6  
f i b r i no ly t i que  spon tan6e .  L ' i n d e x  de  la  p h a g o c y t o s e  n ' a  
d i m i n u 6  q u ' a u  20e jour aprbs  l ' i r r ad i a t ion .  
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Hageman Factor (Factor XII) Activity in Synovial Fluid of  R h e u m a t o i d  Arthritis Patients and its 
Possible Pathogenic Significance 

I t  is well  k n o w n  t h a t  t h e  a c t i v a t i o n  of f ac to r  X I I  in 
t h e  b lood  t r iggers  in t r i s ic  c lo t t i ng  a n d  induces  t h e  fo rma-  
t i on  of k in ins  a n d  a p a i n - p r o d u c i n g  s u b s t a n c e  x,2. R e c e n t l y  
i t  h a s  b e e n  f o u n d  t h a t  f ac to r  X I I  is a c t i v a t e d  b y  uric acid 
c ry s t a l s  8& 

Severa l  a u t h o r s  5,~ sugges ted  t h a t  t h i s  p h e n o m e n o n  m a y  
p l ay  a s ign i f i can t  role in  t h e  p a t h o g e n e s i s  of g o u t y  
a r th r i t i s .  I t  s eemed  of i n t e r e s t  to  i n v e s t i g a t e  f ac to r  X I I  
a c t i v i t y  in t h e  synov ia l  f luids  of p a t i e n t s  w i t h  r h e u m a t o i d  
a r th r i t i s .  

T h e  synov ia l  f luid was  a s p i r a t e d  f rom p a t i e n t s  w i t h  
r h e u m a t o i d  a r t h r i t i s  b y  p u n c t u r e  of t h e  k n e e  j o i n t  a n d  
i m m e d i a t e l y  mixed  w i t h  0.1 23//sodium o x a l a t e  (1 + 9 vol .  
asp i ra te ) .  A t  t h e  s a m e  t ime,  s amples  of o x a l a t e d  b lood  
were  o b t a i n e d  f r o m  t h e  pa t i en t s .  

I n  t h e  f i r s t  p a r t  of t h e  e x p e r i m e n t s  t h e  fol lowing b lood  
c l o t t i n g  fac to r s  were  s i m u l t a n e o u s l y  d e t e r m i n e d  in t h e  
o x a l a t e d  p l a s m a  a n d  in  t h e  synov ia l  f lu id  s amp le s  of 
30 p a t i e n t s ,  p r o t h r o m b i n  (II) f ac to r s  V, V I I  + X ,  VtlI, 
Ix, x I  + X l I .  These  fac to rs  were  d e t e r m i n e d  us ing  one-  

s t age  m e t h o d s .  As a s u b s t r a t e  for t h e  f ac to r  X I  + X I I  
d e t e r m i n a t i o n s  ' e x h a u s t e d  p l a s m a  '7 was  used.  P l a s m a  
s amp l e s  of a p a t i e n t  w i t h  h e m o p h i l i a  A a n d  B were used  
for  t e s t i n g  f ac to r  V I I I  a n d  I X .  T h e  p r o t e i n  c o n c e n t r a t i o n  
in  t h e  p l a s m a  a n d  in synov ia l  f luid was  d e t e r m i n e d  us ing  
t h e  b i u r e t  m e t h o d .  T h e  re su l t s  of t h e  d e t e r m i n a t i o n s  of 
t h e  specific ac t iv i t i e s  of these  c lo t t i ng  fac to r s  in  synov ia l  
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f lu ids  is p r e s e n t e d  in  F igu re  1 in  c o m p a r i s o n  w i t h  t hose  
in  p l a s m a  accep t ed  as  100%.  

I t  c a n  be  seen  t h a t  t h e  specif ic  a c t i v i t y  of f ac to r  
X I  + X I I  in  t h e  s y n o v i a l  f lu id  is on  t h e  ave r age  2.5 t i m e s  
h i g h e r  t h a n  in t h e  p l a sma .  The  specific ac t iv i t i e s  of o t h e r  
c l o t t i n g  fac to rs  in  t h e  synov ia l  f luid were s l igh t ly  lower  
t h a n  in t he  p l a sma .  A m a r k e d  decrease  of f ac to r  V a c t i v i t y  
was no ted .  

I n  t h e  second  series of e x p e r i m e n t s ,  l eucocytes  were  
i so la ted  f rom t h e  synov iM f luid  b y  c e n t r i f u g a t i o n  a n d  
w a s h e d  severa l  t i m e s  w i t h  sal ine.  F a c t o r  X I  + X I I  was  
t e s t e d  us ing  e x h a u s t e d  p l a sma .  H a g e m a n  fac to r -de f i c i en t  
p l a s m a  (k ind ly  supp l i ed  b y  Dr .  E.  LOELmEn, Leiden)  
was used  for  d e t e r m i n i n g  f a c t o r  X I I  a c t i v i t y  in  t h e  
synov ia l  f luid s n p e r n a t a n t  a n d  in  a l eucocy te  suspens ion .  
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Fig. 1. Specific activities of various clotting factors in synovial fluids 
as compared with their specific activities in plasma accepted as 
100%. Mean values from 30 determinations and ranges of variation 
are given. 
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Fig. 2. Indices of the specific activit ies of factor XI + XI I  and of 
factor XI I  in supernatant  of synovial fhfids and in leucocytes sus- 
pensions. Experimental system: "(A) Factor XI + XII, 0.1 ml of 
fluid or leucocyte suspension, 0.1 ml exhausted plasma, 0.1 ml to 
0.025M Ca C1 v (B) Factor XII, 0.1 ml of fluid or leucocyte sus- 
pension, 0.1 ml Hageman factor deficient plasma, 0.1 ml-0.025M 
Ca C1 z. (C) I~la ted factor Xl I  activity, 0.l ml of isolated contact 
factor, 0.1 ml Hageman factor deficient plasma, 0.1 ml-0.025M 
Ca Cl v 

F u r t h e r m o r e ,  t h e  a c t i v a t e d  c o n t a c t  f ac to r  was  i so la ted  
f r o m  t h e  synov ia l  f luid s u p e r n a t a n t  a n d  f rom t h e  leuco- 
cy t e  h o m o g e n a t e  o b t a i n e d  a f t e r  f reez ing  a n d  t h a w i n g .  
Th i s  p r o c e d u r e  of i so la t ion  cons i s ted  in a d s o r p t i o n  of t h e  
t e s t e d  m a t e r i a l  on  kao l in  a n d  on  s u b s e q u e n t  e lu t ion  a t  
a lka l ine  p H  s. T h e  resu l t s  p r e s e n t e d  in F igu re  2 arc  ex- 
p ressed  in indices  of specific ac t iv i ty .  (I = 1000/t  s e c / m g  
pro te in) .  I t  c an  be  seen  t h a t  t h e  specific ac t iv i t i e s  of 
f ac to r  X I  + X l I  a n d  of f ac to r  X I I  in t h e  s u p c r n a t a n t  
s y n o v i a l  f luid are of t h e  same  o rde r  of m a g n i t u d e .  T h e  
specific a c t i v i t y  of f ac to r  X I I  increases  w h e n  i t  is i so la ted  
f rom t h e  f lu id  b y  m e a n s  of a d s o r p t i o n  on  kao l in  a n d  
e lu t ion .  T h e  specific ac t iv i t i e s  of f ac to r  X I  + X I I  a n d  of 
f ac to r  X I I  a re  h i g h e r  in  l eucocy te  suspens ions  t h a n  in t h e  
s u p e r n a t a n t  f luid a n d  t h e  a c t i v a t e d  c o n t a c t  c a n  be  
i so la ted  f r o m  t h e  l eucocy te  h o m o g e n a t e .  I t  shou ld  be  
emphas i zed ,  however ,  t h a t  t h e  ac t iv i t i e s  of f ac to r  X I  + 
X I I  a n d  of f ac to r  X I I  in  t h e  l eucocytes  showed  g r ea t e r  
v a r i a t i o n s  t h a n  those  in  t h e  s u p e r n a t a n t  fluid. 

I t  c a n  be  c o n c l u d e d  f rom t h e  resu l t s  of t h e  p r e s e n t  
e x p e r i m e n t s  t h a t  t h e r e  is a cons ide rab le  H a g e l n a n  fac to r  
a c t i v i t y  in  t h e  synov ia l  f luid .  Th i s  f ac to r  s h o r t e n s  t h e  
c lo t t i ng  t i m e  of H a g e m a n  de f i c i en t  a n d  of e x h a u s t e d  
p l a s m a s  a n d  i t  m a y  be  a d s o r b e d  a n d  e lu t ed  f rom kaol in .  

T h e  H a g e m a n  f ac to r  c o n t a i n e d  in  t h e  s y n o v i a l  f lu id  of 
p a t i e n t s  w i t h  r h e u m a t o i d  a r t h r i t i s  m a y  be  specif ical ly  
a d s o r b e d  on  t h e  cell sur face  of l eucocytes  or m a y  o r ig ina te  
f rom these  cells. 

I t  h a s  r ecen t l y  b e e n  s t a t e d  b y  severa l  a u t h o r s  9,~° t h a t  
g r a n u l o c y t e s  COlltain k i n i n - f o r m i n g  enzymes .  The re fo re  
i t  m a y  be  p o s t u l a t e d  t h a t  t h e  a c t i v a t e d  H a g e m a n  fac to r  
t r i gge r s  k i n i n  f o r m a t i o n  w i t h i n  t h e  cells. A n o t h e r  role of 
t h e  H a g e m a n  f a c t o r  in  t h e  synov ia l  f luid m a y  cons is t  i n  
t r i gge r ing  i n t r a a r t i c u l a r  co ag u l a t i o n  l ead ing  to  t h e  de-  
pos i t i on  of f ib r in  in  t h e  j o i n t  cavi t ies .  Severa l  a u t h o r s  n,  12 
e m p h a s i z e  t h e  role of th i s  process  in  t h e  p a t h o g e n e s i s  of 
r h e u m a t o i d  a r th r i t i s ,  I t  is poss ible  t h a t  H a g e m a n  f ac to r  
p lays  a role b o t h  in g o u t y  a r t h r i t i s  a n d  in t h e  r h e u m a t o i d  
i n f l a m m a t i o n  of the  jo in ts .  

T h e  m e c h a n i s m  of t h e  a c t i v a t i o n  of f ac to r  X I I  in  
synov ia l  f luid is n o t  clear.  I t  h a s  b e e n  f o u n d  t h a t  pur i f i ed  
inso lub le  col lagen a c t i v a t e s  f ac to r  X I I  ~. There fo re  i t  is 
poss ib le  t h a t  co l lagen f ibres  of t h e  j o i n t  t i s sue  m a y  also 
p a r t i c i p a t e  in  t h i s  process.  

.Rdsumd. Nous  a v o n s  c o n s t a t 6  q u e  l ' ac t iv i t6  spdcif ique 
du  f ac t eu r  de H a g e m a n  d a n s  le f luide synov ia l  de m a l a d e s  
a t t e i n t s  de p o l y a r t h r i t e  c h r o n i q u e  6vo lu t ive  es t  b e a u c o u p  
plus  elev~e que  celle d ' a u t r e s  agen t s  de coagula t ion .  L ' a c t i -  
v i t6  du  f ac t eu r  de H a g e m a n  a 6t6 isol6e du  f luide synov ia l  
e t  de la  suspens ion  de leucocytes  p a r  a d s o r p t i o n  sur  kao l in  
eL 61ution a u  p H  alcal in.  
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