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plasma,  p ro th rombin  t ime  (QvmK), f ibr inogen b, ' t rue  
p ro th rombin ' ,  factor  V, factors V I I  and  X ~, p lasmino-  
gen and an t ip lasmin  ~. Fac tors  V I I I ,  I X ,  X I  and X I I  
were de termined  by  the  one-stage s l ight ly modif ied 
methods  of SOULIER and LARRIEUS Plasmas  of pa t ien ts  
wi th  congeni ta l  deficiency of the  above  factors were used 
as substrates  for these de terminat ions .  The  so-called 
' exhaus ted  p lasma '  (plasma art i f icial ly depr ived  of fac- 
tors  X I  and XlI, prepared  according to  WAALER 9) has 
also been used to de te rmine  the  level  of bo th  to ta l  fac tor  
X I  and to ta l  factor  X l I  together .  The  level  of b lood 
c lot t ing factors in the  tes ted  blood p lasma was calcula ted 
by  means of in te rpola t ion  f rom s tandard  di lut ion curves.  

Samples  of h u m a n  blood p lasma  were shaken wi th  
var ious  amount s  of collagen for 10 rain at  room tempera -  
ture.  P la te le t  coun t  and  c lo t t ing  factors were de te rmined  
in supe rna t an t  a f te r  cen t r i fuga t ion  of collagen fibres. 

E x p e r i m e n t a l  resul ts  are presented  in t he  Table.  I t  can  
be seen t h a t  collagen, shaken  wi th  p la te le t - r ich  plasma,  
adsorbs abou t  30-45% of H a g e m a n  factor.  The  adsorp-  
t ion  of p la te le t -poor  p lasma on col lagen causes a decrease 
of H a g e m a n  fac tor  to 20% and of fac tor  I X  to 72% of 

The influence of collagen on platelet count and blood clotting 
factors 

Clotting test Platclet-rich plasma Platelet-poor plasma 

Before After Before After 
adsorption adsorption adsorption adsorption 

Platelet count 410000 1 5 8 5 0 0  30000 22500 

Protrombin time 15.0 sec 15.0 see 15.6 sec 15.6 see 
Clotting time of 125,0 sec 132.5 sec 139.0 scc 159.0 sec 
rccalcificd plasma 
Fibrinogen 280 rag% ~50 rag% 380 rag% 390 rag% 

Prothrombin- 
Factor II 100% 87.9 % 100% 93.7 % 
Factor V 100% 100 % t00% 100 % 
Factor VII + X 100% 100 % 100% 100 % 
Factor VIII 100% 87.6 % 100% 91.6 % 
Factor IX 100% 81.~5% 100% 72.11% 
Factor XI 100% 100 % 100% 100 % 
Factor XI+ XII ~ 100% 54.6 % 100% 21 % 
Factor XlI  100% 73 % 100% 20 % 
Plasminogen 100% 100 % 100% 100 % 

Antiplasmin 100% 100 % 100% 100 % 

~Testcd on exhausted plasma. 

thei r  ini t ial  values.  This  p rocedure  did no t  s ignif icant ly  
affect  o ther  c lo t t ing  factors,  inc luding P T A  (factor XI) .  

I t  has been not iced t h a t  a sample  of h u m a n  plasma,  
adsorbed six t imes  wi th  collagen (20 mg/ml) ,  conta ins  
about  5 - 7 %  of H a g e m a n  factor,  

The  following expe r imen t  was per formed in order  to 
e lute  H a g e m a n  fac tor  f rom collagen. 10 cm s of p lasma 
were shaken wi th  200 mg  of collagen. Af te r  cent r i fuga-  
tion, the  prec ip i ta te  was twice washed  wi th  dist i l led 
w a t e r  and wi th  0.9% NaCI. T h e n  0.9% NaC1 was added  
and the  p H  was ad jus ted  to 10.5. T h e  e luate  conta ined  
abou t  0.7% of pro te in ;  the  yield of H a g e m a n  fac tor  
being 25%, I t s  specific a c t i v i t y  increased about  10 t imes  
as compared  wi th  h u m a n  plasma.  

The  conclusion m a y  be d rawn  t h a t  H a g e m a n  fac tor  is 
a lmos t  se lec t ively  adsorbed f rom h u m a n  p lasma  by  colla- 
gen and t h a t  i t  is possible to  e lute  th is  fac tor  from col lagen 
fibres in alkal ine med ium.  

The  adsorpt ion  of H a g e m a n  fac tor  is grea ter  in p la te le t -  
poor  plasma.  I t  is suggested t h a t  platelets ,  adher ing  to the  
col lagen fibres, interfere  wi th  the  adsorpt ion  of H a g e m a n  
factor.  

I t  is possible t h a t  the  adsorp t ion  of H a g e m a n  fac tor  by  
collagen also occurs  in vivo and  t h a t  th is  p h e n o m e n o n  is 
of some significance in haemostasis .  I t  seems t h a t  ce r ta in  
p repa ra t ive  procedures,  e.g. separa t ion  of P T A  and  
H a g e m a n  factor,  pur i f ica t ion  of H a g e m a n  factor ,  and  
prepara t ion  of Hageman-def i c i en t  plasma,  could be 
e labora ted  on the  basis of the  expe r imen ta l  facts  pre- 
sented above  ~0. 

Rdsumd. Nous  avons  t rouv6  que  le fac teur  H a g e m a n  
(factor XI I ) ,  contenu dans le p lasma h u m a i n  ci trat6,  
pauv re  en p laquet tes ,  est  adsorb~ presque  s~ lec t ivement  
pa r  le coltag~ne. I1 est 5galement  possible d '~luer  ce fac- 
teur  au p H  alcalin. 

S. NmWlAROWSKI, E.  BA~KOWSKI, 
and T. FIEDORUK 

Department o/Physiological Chemistry, Medical School, 
BiaIystoh (Poland), April t, t964. 

A. J. QuicK, Physiology and Pathology o] Haemostasis (H. KIMP- 
TO~, London 1951). 

e j .  p. SOVLIER and M. J. LARRI~O, Le Sang 23, 549 (1959). 
v S. NIEWIAROWSKI, Path. Biol. 7, 2557 (1959). 
$ J. P. SOULIER and M. J. LARRIF.U, Le Sang 24, 3 (1953). 
" B. A. WAAL~R, Contact Activation in the Intrinsic Blood Clotting 

System (Oslo University Press, Oslo 1959). 
1o Acknowledgment. The authors are grateful to Dr. LO~LI~ER 

(Leyden) for the supply of plasma from paticnts with congenital 
Hageman factor deficiency. 

Photodynamic Effect of Dye on Frog Muscle 
Fibre Using Mtcroelectrodes 

ROSENBLUM 1 repor ted  t h a t  frog sartori i ,  when stained 
by  Rose Bengal  and i l lumina ted  by  an art if icial  source of 
l ight  from tungs ten  lamp,  developed tw i t ch  cont rac t ions .  
We  were in teres ted  in s tudy ing  the  effect  of l ight  on the  
rest ing potent ia ls  of s ta ined  muscle  fibres and examin ing  
whe the r  the  pho todynamic  effect  of the  dye is exe r t ed  on 
the  fibre membrane .  

Frog  sartori i  f rom Rana pipiens were s ta ined by  Rose 
Bengal  (1:25,000) for 2 h in the  dark ;  then  l ight  f rom a 

300 w a t t  tungs ten  l amp  a t  a d is tance  of 18 inches was 
focused on the  muscle  for va ry ing  per iods of t ime.  An 
IR-glass  fi l ter was in terposed to exclude the  effect  of 
heat.  The  membrane  rest ing potent ia ls  were recorded by  
the  me thod  of NASTUK and HODGKIN 2. The  res t ing mem-  
brane  potent ia ls  of s ta ined fibres in frog Ringer  did no t  
differ s ignif icant ly f rom uns ta ined  fibres. There  was no 

I W.J .  ROSENBLUM, J. cell. comp. Physiol. an, 73 (1960). 
2 W. L. NASTUK and A. L. HODGKIN, J. cell. comp. Physiol. sa, 39 

(1950). 
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change  in t he  r e s t i ng  p o t e n t i a l s  in t h e  u n s t a i n e d  f ibres  on  
be ing  exposed  to  l igh t  for seve ra l  minu te s .  On  be ing  ex- 
posed to l igh t  t he  s t a i ned  f ibres  showed  v a r y i n g  degrees  
of depo l a r i z a t i on  d e p e n d i n g  on  t he  d u r a t i o n  of exposure  
a n d  t h e  d e p t h  of t h e  s i t u a t i o n  of t h e  f ibres.  T he  superf ic ia l  
f ibres  were  depo la r ized  more  easily.  I n  50% of t h e  expo-  
sures (65 obse rva t i ons )  t h e r e  was r e p e t i t i v e  d i scha rge  
du r ing  t he  exposu re  t i m e  (1 min)  a n d  the  f ibres  i l revers i -  
b ly  depola r ized  f rom the  r e s t ing  m e m b r a n e  va lues  of 
85.5 ~ 1.8 m V  to  54.5 -t- 1.5 inV.  I n  20% of t h e  f ibres  t h e  
r epe t i t i ve  d i scha rge  e n s u e d  i m m e d i a t e l y  a f t e r  s w i t c h i n g  
off t he  l i gh t  a n d  t h e  f ibres  were  i r r eve r s ib ly  depola r ized .  
Repo l a r i z a t i on  was obse rved  in those  f ibres  t h a t  d id  no t  
a t t a i n  t h r e s h o l d  f i r ing  level.  Af te r  a n u m b e r  of exposures  
the  musc le  w e n t  in to  a s t a t e  of c o n t r a c t u r e  a n d  t h e  f ibres  
were d i f f icul t  to  impa le .  T h e  p h e n o m e n o n  was  repro-  
duc ib le  in  cura r ized  p r e p a r a t i o n s  ( 1 - 1 0  -~ g /ml  of d- 

t u b o c u r a r i n e ) .  I n  cho l ine  R i n g e r  so lu t ion  a n d  u n d e r  lack 
of o x y g e n  t h e  p h o t o d y n a m i c  effect  was  n o t  d e m o n s t r a b l e .  

Zusammen/assung. K u r a r i s i e r t e  u n d  n i c h t k u r a r i s i e r t e  
F r o s c h - S a r t o r i i  ze ig ten  e inen  ve r / i nde r l i chen  G r a d  d e r  
Depo la r i sa t ion ,  w e n n  sic m i t  B e n g a l r o t  (1 :25  000) ge f~ rb t  
u n d  d u r c h  scha r f  zen t r i e r t e s  L i c h t  e ine r  3 0 0 - W a t t -  
T u n g s t e n - L a m p e  b e l e u c h t e t  wurden .  Die  D e p o l a r i s a t i o n  
wurde  n i ema l s  i m / i u s s e r e n  N a t r i u m  u n d  o h n e  Saue r s to f f  
b e o b a c h t e t .  
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T h e  S t u d y  of the Cysteine Content of the C h i c k e n  

E r y t h r o c y t e  H i s t o n e  b y  P o l a r o g r a p h y  

The  cys te ine  c o n t e n t  of t he  h i s tones  is no t  well k n o w n ;  
on ly  some c o n t r a d i c t o r y  i n f o r m a t i o n  is ava i t ab l e~ -L  
Since t h e  p o l a r o g r a p h i c  m e t h o d  is a sens i t ive  t e s t  for  t he  
- S H  groups  8, we s t ud i ed  t h e  p o l a r o g r a p h i c  a c t i v i t y  of 
t he  ch i cken  e r y t h r o c y t e  h i s tones .  

Experimental. T h e  c h i c k e n  e r y t h r o c y t e  nucle i  were  
i so la ted  w i t h  a c i t r a t e  m e t h o d  ~ a n d  were hom ogen i zed  in 
s a l i n e - E D T A  so lu t ion  10. T he  whole  h i s t one  (WH) f rom 
the  w a s h e d  h o m o g e n a t e  was e x t r a c t e d  w i t h  0 . 2 5 N  HC1 
and  p r e c i p i t a t e d  w i t h  6 vol  ace tone .  T he  p r ec i p i t a t e  was  
Washed a n d  dr ied  in vacuo. T h e  W H  was  f r a c t i o n a t e d  b y  
us ing  a c a r b o x y m e t h y l - c e l l u l o s e  c o l u m n  w i t h  t h e  m e t h o d  
of JOHNS e t  al. xl. T h e  p r o t e i n  c o n t e n t  of f rac t ions  was fol- 
lowed tu rb id ime t r i ca l lyS .  T h e  p o l a r o g r a p h i c  assay  was 
car r ied  o u t  accord ing  to  our  p r ev ious  r e p o r t  ~. 

Results. As p rev ious ly  i n d i c a t e d  ~3 t h e  \ V H  was polaro-  
g raph ica l ly  i nac t i ve  a t  a c o n c e n t r a t i o n  of 10 ~g/ml.  How-  

ever,  a mi ld  ca t a ly t i c  w a v e  a p p e a r e d  w h e n  t h e  W H  con-  
c e n t r a t i o n  was inc reased  in  t h e  p o l a r o g r a p h i c  t e s t -  
so lu t ion.  T h e  h e i g h t  of t he  w a v e  r e a c h e d  i t s  m a x i m u m  
a t  a c o n c e n t r a t i o n  of 100 [xg/ml (F igure  2, cu rves  a -d ) .  
The  h e i g h t  of t he  p r o t e i n  waves  dec reased  w i t h  t h e  in-  
crease of h i s t one  c o n c e n t r a t i o n s ,  u n t i l  e s t i m a t i o n  of t he  
po l a rog raph i c  c u r v e  b e c a m e  imposs ib le  (F igure  2, cu rves  
e-g) .  

T h e  W H  c h r o m a t o g r a p h e d  on  a c a r b o x y m e t h y l -  
cellulose c o l u m n  gave  four  f rac t ions ,  s imi l a r  to  t h y m u s  
h i s t one  n a n d  to  a t u m o u r  h i s tone" .  F r o m  these  four  
f r ac t ions  on ly  one  h i s t one  (F3) p r o v e d  to  be ac t ive  
p o l a r o g r a p h i c a l l y  (Figures  1 a n d  2, cu rves  i -k) .  

Discussion. T h e  p o l a r o g r a p h i c  ana lys i s  of t h e  ch i cken  
e r y t h r o c y t e  h i s t ones  showed  in  all  cases t h a t  one  of t h e m  
c o n t a i n s  - S H  groups .  Th i s  c o n s i d e r a t i o n  was  s u b s t a n -  
t i a t e d  b y  t he  fol lowing fac t s :  t h a t  t he  obse rved  ca t a ly t i c  
waves  of t he  W H  a n d  F3 f r a c t i o n  a re  cha rac t e r i s t i c  pro-  
t e in  waves,  a n d  t h a t  t h e  ox id i zed  h i s tones  gave  no  ca ta -  
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Fig. l. Elution pattern of chicken erytilroeyte histones (117 rag) on 
a earboxymethyl-eelhdose cohmm (14 x 2.3 cm). 
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