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N o u s  t i r o n s  de  ces exp6 r i ences  les conc lus ions  sui -  
v a n t e s  : 

1 ° Ce r t a ine s  f r a c t i o n s  p r o t i d i q u e s  d ' u n  s 6 r u m  no r -  
m a l  s o n t  s u s c e p t i b l e s  de  d o n n e r  u n e  r 6 a c t i o n  a u  t h y m o l  
p o s i t i v e  ( c o n t r a i r e m e n t  a u x  o b s e r v a t i o n s  f a i t e s  p a r  
MACLAGAN). 

2 ° Les  ~- e t  f l -g lobul ines  r i ches  en  l ip ides  p e u v e n t  
e n t r e r  e n  r6ac t ion .  G. MILHAUD 

L a b o r a t o i r e  de  la  po l i c l in ique  m6dica le  u n i v e r s i t a i r e ,  
Gen6ve ,  I n s t i t u t  P a s t e u r ,  Par i s ,  le 10 m a i  1949. 

Surt~mary 

T h e  f r a c t i o n s  of  h u m a n  p l a s m a  o b t a i n e d  b y  COHN'S 
m e t h o d  ( e t h a n o l - w a t e r  m i x t u r e s - l o w  sa l t - l ow t e m p e r a -  
tu re )  h a v e  a l lowed  of e s t a b l i s h i n g  t h e  fo l lowing  fac t s  : - -  

(1) C e r t a i n  p r o t e i n i c  f r a c t i o n s  of a n o r m a l  b lood  s e r u m  
are  ab le  to  g ive  a p o s i t i v e  t h y m o l  t e s t  ( c o n t r a r y  to  t h e  
o b s e r v a t i o n s  m a d e  b y  MACLAGAN). 

(2) T h e  a- a n d  r - g l o b u l i n s  w h i c h  a re  r i ch  in  l ip ids  a re  
a lso  ab l e  t o  r e a c t  p o s i t i v e l y  w i t h  t h y m o t .  

T h e  S p e e d  o f  C o n s u m p t i o n  o f  P r o t h r o m b i n  a n d  
o f  I n a c t i v a t i o n  of  T h r o m b i n  in  H u m a n  

N a t i v e  P l a s m a  

T h e  e f f ec t i venes s  of t h e  c o a g u l a t i o n  of  b l o o d  is 
d i r e c t l y  r e l a t e d  to  t h e  speed  a n d  c o m p l e t e n e s s  of t h e  
f o r m a t i o n  of t h r o m b i n .  D e t e c t i n g  t h e  p e r c e n t a g e  of 
p r o t h r o m b i n  s t i l l  p r e s e n t  in  s e r u n l  a t  d i f f e r e n t  i n t e r v a l s  
of  t i m e ,  t h e  p r o t h r o m b i n  c o n s u m p t i o n  t e s t ,  r e c e n t l y  
i n t r o d u c e d  b y  Q u i c K  x, is a r e l i ab le  i n d e x  of t h e  suff i -  
c i ency  of f o r m a t i o n  of t h r o m b i n .  T h e o r e t i c a l  a spec t s ,  
t e c h n i q u e  a n d  c l in ica l  a n d  e x p e r i m e n t a l  a p p l i c a t i o n s  of 
t h e  t e s t  h a v e  b e e n  d e s c r i b e d  in  a p r e v i o u s  p a p e r  ~ t o  
w h i c h  r e f e r ence  is m a d e  for  fu l l  de ta i l s .  T h i s  c o m m u n i c a -  
t i o n  wil l  d i scuss  b r i e f ly :  (a) t h e  s p e e d  a n d  e x t e n t  of  
c o n s u m p t i o n  of  p r o t h r o m b i n  d u r i n g  a n d  a f t e r  coagu la -  
t i o n ;  (b) t h e  i n f l u e n c e  of t h e  f o r m a t i o n  of a c t i v e  
t h r o m b i n  d u r i n g  t h e  c l o t t i n g  p rocess  o n  t h e  r e s u l t s  of  
t h e  t e s t .  Moreover ,  i n t e r e s t i n g  i n f o r m a t i o n  o n  t h e  s p e e d  
of  i n a c t i v a t i o n  of t h r o m b i n  in  h u m a n  s e r u m  h a s  b e e n  
o b t a i n e d  in  t h e  course  of t h i s  w o r k  a n d  is a lso p r e s e n t e d .  

U n l i k e  i n  b lood ,  i n  p l a s m a  t h e  e n d  p o i n t  of c o a g u l a t i o n  
c a n  b e  d e t e c t e d  w i t h  a c c u r a c y  3. S ince  i t  w as  e s s e n t i a l  
t o  t h e  r e l i ab i l i t y  of t h e  r e s u l t s  of t h i s  s t u d y  t o  d e t e r m i n e  
e x a c t l y  t h e  c o m p l e t i o n  of c lo t t i ng ,  p l a s m a  was  u sed  in  
all e x p e r i m e n t s .  

Experimental Techniques.--Needies, syringes, and centrifuge 
tubes were coated with silicone ~. Syringes were chilled before use. 
Venous bloodwas drawn from normal subjects without addition of 
anticoagulants. The first ml was extracted in an ordinary syringe and 
discarded; the silicone-coated syringe was then substituted and the 
required volume of blood obtained. Blood was immediately trans- 
ferred to centrifuge tubes kept on ice. The various samples of 
"native blood" were centrifuged at different speeds and different 
periods of time, to study the effect Of these variations on the pro- 
thrombin consumption test. The plasma was then transferred to 
"Pyrex" tubes of the uniform internal diameter of l l  ram, kept in 
water bath at 37°C, and allowed to coagulate i in these experimental 
conditions it usually clotted from the air-plasma interface down- 

1 A. J. QUICK, Amer. J. Med. Sei. 214, ~72 (1947). 
M. STEFANINI, Polielinico (sez. prat.) 55(1298 (1948). 

s M. STEFAmNI, Minerva Medica 2, 528 (1948). 
t Methyl-chloro-silone (General Electric Dri Fihn 9987). 

wards, at a speed directly proportional to the number of platelets 
present. Coagulation was considered completed when the plasma 
appeared uniformly opaque. From this moment, the prothrombin 
left in serum and the residual thrombin activity were determined at 
regular intervals, as specified in the figures accompanying the article. 

The prothrombin consumption of plasma was measured with the 
modification of the original method of QuxcK x currently employed 
in this laboratory 2. The thrombin activity of serum was determined 
at regular intervals starting from the moment of completion of 
clotting, until it reached negligible values. The test was carried out 
in water bath at 37°(:. The thrombin activity was expressed as the 
clotting time of a mixture of O.1 ml of the serum under investigation 
and 0'2 ml of deprothrombinized plasma (as source of fibrinogen). 
I t  is obvious that the curve which expresses the various values 
obtained in function of time indicates the speed of inactivation of 
thrombin in human serum. "Thrombin neutralization curves" were 
calculated for plasmas obtained with centrifugatiou of varying 
duration and speed. 

Results and discussion.--The d i r e c t  r e l a t i o n s h i p  be- 
t w e e n  t h e  n u m b e r  of p l a t e l e t s  a n d  t h e  speed  of pro- 
t h r o m b i n  c o n s u m p t i o n  in  n a t i v e  h u m a n  p l a s m a  is 
i n d i c a t e d  in  Fig.  1. I n  s a m p l e s  of p l a s m a  o b t a i n e d  by 
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Fig. 1. - The influence of the number of platetets on the speed of the 
prothrombin consumption in native human plasma (average results 

of several experiments). 
A plasma containing 300,000 platelets per mms (blood centrifuged 

at 800 r. p.m. for 5 minutes) 
B plasma containing 150,000 platelets per mms (blood centrifuged 

at 2,000 r. p.m. for 5 minutes) 
C plasma containing 1O0,000 platelets per mm s (blood centrifuged 

at 2,000 r. p.m. for I0 minutes) 

c e n t r i f u g a t i o n  a t  low speed  for  a l i m i t e d  p e r i o d  of  t ime  
t h e  f ina l  v a l u e s  of  p r o t h r o m b i n  c o n s u m p t i o n  a re  reached  
v e r y  p r o m p t l y ,  w i t h  a c r i t i ca l  a s c e n t  b e t w e e n  8 a n d  14 
m i n u t e s  a f t e r  t h e  c o m p l e t i o n  of c lo t t i ng .  W h e n ,  on 
t h e  o t h e r  end ,  t h e  n u m b e r  of p l a t e l e t s  is r e d u c e d  by  
c e n t r i f u g i n g  t h e  n a t i v e  b l o o d  a t  h i g h e r  s p e e d  for  longer  
t ime ,  m a x i m u m  v a l u e s  of p r o t h r o m b i n  c o n s u m p t i o n  
a re  a lso r eached ,  b u t  o n l y  s lowly  a n d  c o n s i d e r a b l y  later .  
T h u s  h a s  b e e n  c o n f i r m e d  t h e  o b s e r v a t i o n  of QuicI<, 
SHANBERGE, a n d  STEFANINI 8 t h a t  t h e  n u m b e r  of 
p l a t e l e t s  i n f luences  m o r e  t h e  speed  t h a n  t h e  f ina l  per- 
c e n t a g e  of p r o t h r o m b i n  c o n s u m e d  d u r i n g  t h e  coagula-  
t i o n  of p l a s m a ,  wh ich ,  a f t e r  t w e n t y - f o u r  hours ,  is 
e s s en t i a l l y  t h e  s ame ,  i n d e p e n d e n t  of  t h e  n u m b e r  of 
p l a t e l e t s  p r e s e n t .  F r o m  a p r a c t i c a l  v i e w p o i n t ,  these  

1 A. J. QuxcK, Amer. J. Med. Sci. 214, 272 (1947). 
M. STEFAm~I, Policlinico (sez. prat.) aa, 1298 (1948). - A. J. 

QUICK, J. N. SHANBERGE, and M. STEFANI~I, Amer. J. Med. Sci. 
217, 198 (1949). 

3 A.J. QuicK,J. N. SHANBER6E, and M. STEFAmNb Amer.J.Med. 
Sci. 217, 198 (1949). 
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results suggest that ,  in order to obta in  correct informa- 
tion on the completeness of the conversion of pro- 
thrombin to th rombin  as an  indicat ion of the effective- 
ness of the clott ing mechanism, the prothrombin  con- 
sumption should be determined th i r ty  and  sixty minutes  
after the completion of coagulation. 

Fig. 2 shows the speed of neutral izat ion in serum of 
thrombin formed during the coagulation of plasma. 
About 15 minutes  after the completion of clotting, the 
thrombin act ivi ty  of serum appears negligible. Speed 

from tha t  t ime forward, will not  influence the results of 
the test. 

Pre l iminary experiments have indicated t ha t  the 
" th rombin  neutral izat ion curve"  shows definite delay in  
pat ients  with thrombotic  tendency.  This observation is 
part icularly promising as no reliable diagnostic tests are 
available today  for the diagnosis of states of hyper- 
coagulability, bu t  more work is required to determine 
wheter significant and constant  variat ions from the 
normal of the " th rombin  neutral izat ion curve" may be 
found in these pathological condit ions.  2VL STEFAr~INI 

Depar tment  of Biochemistry, Marquette Univers i ty  
School of Medicine, MSlwaukee, Wise,, March 25, 1949. 
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Fig. 2. - The rate of inactivation in serum of thrombin forltted 
during the clotting of fresh human native plasma {"Thrombin 
inactivation curve"). (Average results of several experiments.) 
A plasma from blood centrifuged at %000 r. p.m. for 10 minutes 
B plasma from blood centrifuged at %000 r. p.m. for 5 minutes 
C plasma from blood centrifuged at 800 r. p.ln. for 5 minutes 

and dura t ion of centrifugation of plasma do not  in- 
fluence remarkably  the velocity of neutral izat ion of 
thrombin ("thrombin neutralization curve"). I t  can be 
seen, however, tha t  the concentrat ion of thrombin which 
can be determined at  the completion of clot t ing is lower 
when the plasma has been subjected to progressively 
higher and  more prolonged centrifugation. An ex- 
p lanat ion of this result  is probably that ,  with a lesser 
number  of platelets, the act ivat ion of thromboplast ino-  
gen is incomplete and so subsequent ly  will be the con- 
version of prothrombin  to thrombin.  Furthermore,  i t  
should no t  be forgotten tha t  in relatively platelet-free 
plasma the coagulation process proceeds slowly and is 
completed in the upper par t  of the test  tube  much sooner 
than in the lower part .  I t  is then clear that ,  when the 
clotting is considered complete (uniform opacity of the 
plasma), par t  of the thrombin  formed has already been 
neutralized. 

Findings not  presented here for considerations of space 
indicate that ,  even during the period immediately 
following coagulation, the th rombin  present influences 
very l imitedly the results of the pro thrombin  con- 
sumption test. The results presented in  Fig. 2 show tha t  
fifteen minutes  after the completion of clott ing the 
th rombin  formed has been completely neutralized and, 

Zusammen/assung 
Mit neuart igen Methoden wurde die Geschwindigkeit 

untersucht,  mi t  der das Pro thrombin  verbraucht  und  
das Thrombin  nach Beendigung der Ger innung frischen 
menschlichen Plasmas inakt iv ier t  wird. Die Geschwin- 
digkeit des ~Prothrombinverbrauchs ~, hiingt yon der Zahl 
der vorhandenen Blutpl~Lttchen ab. Sic w~ichst krit isch 
bei optimaler  Blutplgt tchenzahl  zwischen der 8. und  14. 
Minute nach Beendigung der Gerinnung.  

Die Inakt iv ie rung  des w~hrend der Ger innung ge- 
bildeten Thrombins  wird nur  sehr wenig yon den im 
Plasma verbliebenen P1Attchen beeinfluflt. Sie geht 
rasch in den ersten 15 Minuten nach Beendigung der 
Ger innung ve t  sich. Bei krankhaf ten  Zust~inden zeigt 
die Thrombininakt iv ierungskurve  VcrAnderungen, die 
vielleicht diagnostisch bei tier thrombotischen Diathese 
nfitzlich sein k6nnten.  

Die Resultate des Prothrombinverbrauchtes ts  werden 
durch das restliche Thrombin  des Serums nicht  be- 
einfluBt, wenn die Bes t immung 30 bis 60 Minuten nach 
Beendigung der Ger innung vorgenommen wird. 

Inf luence de  la fol l icul ine sur  le m 6 t a b o l i s m e  
ca lc ique  du p i g e o n  6tudi6e it l 'aide du 

r a d i o c a l c i u m  

Une s6rie de recherches ex6cut6es ~ l 'aide du radio- 
calcium t chez le pigeon en repos sexuel, en activit6 
ovarienne spontan6e ou en activit6 provoqu6e nous a 
permis de confirmer ou d '6tablir  les faits su ivants :  

i ° L'excr6tion du calcium inject6 au pigeon en repos 
sexuel sui t  une corn-be absolument  r6guli~re con t ras tan t  
avec les 6carts journaliers de l '61imination ent6ro-r6nale 
du calcium total. La premiere ne d6pend en effet que du 
m6tabolisme calcique tissulaire, tandis  que la deuxi~me 
est soumise k des variat ions d 'ordre al imentaire ou 
digestif. 

2 ° L'excr6tion du calcium total  chez le pigeon soumis 
la folliculine a t te in t  un min imum au 17o jour d 'admi-  

nis t ra t ion de l 'hormone;  par centre, celle-ci provoque la 
r6tention max imum du radiocalcium inject6 vers le 
7o jour. La folliculine exercerait done sur la rfsorption 
intestinale du calcium une action ind~pendante de son 
influence sur le m6tabolisme tissulaire de ce dernier. 

30 La cessation des injections de folliculine provoque 
une d6charge calcique dans les excr6tats: ceIle-ei d6pend 
d 'un  arrgt de la r6sorption intest inale a u t a n t  que d 'une  

I Le radiocalcium nous a ~t~ fourni par la Commission am6ricaine 
de l'6nergie atomique. 


