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the  A T P  concent ra t ions  af ter  the  second period of s t imula-  
t ion were larger, and the  a m o u n t  found wi th  a res t ing 
in te rva l  of 100 sec was close to  t he  va lue  i m m e d i a t e l y  
af ter  a single period of s t imula t ion .  F o r  comparison,  t he  
A T P  af ter  one per iod of s t imula t ion  is also p lo t t ed  in 
F igure  3. 

The  exper iments  demons t r a t e  the  u t i l iza t ion of A T P  
dur ing  electr ical  a c t i v i t y  and dur ing  t h e  pos t - te tan ic  
period.  The  peaks  of A T P  degrada t ion  and A D P  synthesis  
correspond app rox ima te ly  to the  peaks of hea t  p roduc t ion  
and oxygen  consumpt ion.  The  exper iments  fur ther  show 
t h a t  A T P  is qu ick ly  resynthet ized.  This  rapid  synthesis  is 
suggested also by  the  exper iments  of GREENGARD and 
STRAUB7 who measured  the  A T P  concen t ra t ion  in vagus  
nerve  t runks  immed ia t e ly  af ter  a 15 sec te tanus,  and 
found no signif icant  change in A T P  wi th  s t imula t ion  
frequencies  of 6 and 15 c/sec. Our  exper iments  wi th  
2 per iods of s t imula t ion  demons t r a t e  t h a t  the  A T P  con- 
cen t ra t ion  can be depressed to ex t remely  low levels. This  
large depression suggests tha t ,  in addi t ion  to  t he  non- 
mye l ina ted  axons,  mye l ina ted  fibres as well as Schwann 
cells pa r t i c ipa te  in t h e  increased ut i l iza t ion of A T P  af ter  
electrical  ac t iv i ty  s. 

Rdsumg. Le rn~tabolisme des esters phosphor~s riches 
en  6nergie a 6t6 6tudi6 dans  des fibres non-my61inis6es 

pendan t  la p~riode pos t - t6 tanique .  Apr~s une  p~riode de 
s t imula t ion ,  le s tock  d ' A T P  est utilis6 dans une p ropor t ion  
de 70%, puis, une  rapide  resynth~se a lieu en 90 sec. On  
cons ta te  6ga lement  une a u g m e n t a t i o n  c o n c o m m i t t a n t e  de  
Ia t eneu r  en A D P .  Les pies de  d6gradat ion  de I ' A T P  et  de  
synth~se de I ' A D P  cor respondent  a p p r o x i m a t i v e m e n t  
ceux  du d6gagement  de  chaleur  et  de  la consommat ion  
d 'oxyg~ne.  Les experiences effectu6es avec  2 p6riodes de 
s t imula t ion  m o n t r e n t  que  le contenu  en A T P  peu t  s 'abais-  
ser £ un n iveau  tr~s bas. Cet te  impor t an t e  d iminu t ion  
sugg6re une par t i c ipa t ion  possible des cellules de Schwann  
au m6tabol isme post - t6 tanique .  
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E f f e c t  of  X - R a y s  o n  t h e  P r o t e o l y t i c  E n z y m e s  

G u i n e a - P i g s  

In  a previous  commun ica t i on  s i t  was r epor t ed  t h a t  the  
cy tos ta t i c  agents  decrease f ibr inolyt ic  and pro teo ly t i c  
enzymes  of granulocytes  bu t  t h e y  do no t  affect  phago-  
cytosis  index.  

I t  is general ly  accepted  t h a t  i r rad ia ted  animals  are 
more  suscept ible  to the  infect ion t h a n  non- i r radia ted  ones. 
l~umerous reports  h a v e  been  unde r t aken  to e lucidate  the  
effects  of i r radia t ion on phagocytos is  2-4. BERCOWCl 4 
repor ted  t h a t  i r radia t ion depresses the  phagocy t ic  a c t i v i t y  
of leucocytes  in bo th  in v ivo  and in v i t ro  exper iments  bu t  
i t  d id  no t  affect  the  p ropor t ion  of cells exhib i t ing  phago-  
cytosis. 

Migra tory  capac i ty  of phagocy t ic  cells was no t  affected 
by  i r radiat ion,  b u t  the  prol i fera t ion of these cells was 
depressed s. No reports  appeared  which describe the  effect 
of i r radia t ion  on the  act ivi t ies  of f ibr inolyt ic  and proteo-  
lyt ic  enzymes  of the  leucocytes.  The  purpose  of this work  
was to inves t iga te  this  problem.  

Seven teen  guinea-pigs  of bo th  sexes (weight 300-400 g) 
were used in these exper iments .  Per i toneal  exuda tes  were 
induced by  in jec t ion  of 0.1% solut ion of glycogen in 
a m o u n t s  of abou t  70 ml.  The  exuda tes  were  collected 15 h 
a f te r  in jec t ion  of glycogen.  Phagocytos is  index  was calcu- 
la ted  according to DAVIES' me thods  6, using l ight  micro-  
scopy. P M N  leucocytes  f rom exuda tes  were mixed  in tube  
wi th  opsonized s t ra in  of s taphylococcus  209 P. 100 ceils 
were  counted  f rom each sample.  

Who le -body  i r radia t ion  of guinea-pigs was carr ied ou t  
in p las t ic  cages a t  a t a rge t  d is tance  of 50 cm opera ted  a t  
160 kVp, 10 mA, wi th  a fi l ter of 5 m m  Cu and 10 m m  A1 
a t  t he  ra te  of 23.2 rpm.  Whole  dose was 350 r. 

The  control  group comprised  9 animals.  P M N  exuda te  
ob ta ined  f rom these animals  were considered as controls.  

o f  G r a n u l o c y t e s  and  on  P h a g o c y t o s i s  I n d e x  in 

The leucocyte  coun t  of all samples  a m o u n t e d  to 10,000 per 
m m  3. H o m o g e n a t e  of t he  leucocytes  were dia lysed against  
phospha te  buffer  a t  4 °C for 18 h. The  activity- of a lkal ine 
and acid leucocyte  pro tease  was de te rmined  by  the  
caseinolyt ic  method .  The  f ibr inolyt ic  enzymes :  p lasmino-  
gen, p tasminogen ac t i va to r  and spontaneous  f ibr inolyt ic  
a c t i v i t y  were studied,  using ASTRUI" and LASSEN p la te  
method .  Deta i ls  concerning p repara t ion  of l eucocyte  
homogena te  and pro teo ly t i c  and f ibrinolyt ic  me thods  are  
presented  elsewhere 7 

The  Table  shows t h a t  i r radia t ion induces a s ignif icant  
decrease of the  act iv i t ies  of all inves t iga ted  f ibr inolyt ic  
and pro teo ly t ic  enzymes.  This  decrease was s ta t i s t ica l ly  
s ignif icant  p < 0.01 when 9 samples of control  leucocytes  
were  compared  wi th  8 samples of leucocytes  col lected 
f rom i r radia ted  animals.  

Phagocytos is  index was s l ight ly decreased b u t  this 
change is no t  s ta t is t ica l ly  significant,  excep t  in animals  
in which leucocytes  were col lected 20 days  af ter  i r radia-  
tion. 
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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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