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T I S S U E  E N Z Y M E  R E S E M B L I N G  S T E W A R T  - P R O W E R  

F A C T O R  

V. P .  S k i p e t r o v  a n d  O. G. S h u m a k h e r  UDC 612.015.1:612.115 

Extrac ts  of skeletal  and hear t  muscles ,  kidneys, l iver,  and brain of dead persons significantly 
shorten the prothrombin time of plasma not containing S tewar t - l>rower  fac tor ;  extracts  of 
lung parenchyma are an exception to this rule. P lasma X factor  is utilized intensively dur-  
ing blood clotting. 

Recent work has shown that the t issues play an active part  in local hemostas is  and in the regulation 
of blood clotting [1-6]. In par t icular ,  the wr i t e r s  have shown that the t issues contain thromboplast ic  and 
fibrinolytic substances,  enzymes resembling the plasma V, VII, and XIII factors ,  inhibitors of f ibrinolysis ,  
natural  anticoagulants,  act ivators  of plasma factors  V and VII, and substances inducing aggregation and vis-  
cous metamorphos is  of platelets.  The presence of a group of active hemocoagulating compounds in the t is-  
sues has led to the development of the concept of a tissue blood clotting system,  functioning concurrent ly  
with the humoral  hemocoagulatory sys tem [2-6]. An enzyme with the proper t ies  of S t e w a r t - P r o w e r  X fac-  
tor  was discovered by the wr i t e r s  in the placenta and decidual membrane .  It was therefore  decided to in- 
vestigate whether a s imi lar  enzyme exists in other t issues.  The resul ts  of this investigation are described 
below. 

E X P E R I M E N T A L  M E T H O D  A N D  R E S U L T S  

Extrac ts  of the t issues of 14 cadavers  of persons dying accidentally were studied. The skeletal and 
cardiac  muscles ,  kidneys, l iver ,  brain,  lungs, and myomet r ium of nonpregnant women were investigated. 
Pieces of t issue were thoroughly washed to remove blood, dried with fi l ter  paper to an "a i r -d ry"  state,  
weighed, homogenized in 10 volumes of physiological saline, and centrifuged at 1500 rpm for 5 min. The 
proper t ies  of the supernatant  were studied. Its effect on the prothrombin time was determined by the test 
using plasma without X factor ,  obtained by the method of Malhotra and Car te r  [8]. 

The extracts  of most  t issues studied significantly shortened the prothrombin time of plasma deficient 
in X factor  (Table 1). Ext rac ts  of the lung parenchyma appreciably prolonged the prothrombin time of plas-  
ma with a low content of S t e w a r t - P r o w e r  factor ,  due to the presence  of large quantities of natural  antico- 
agulants of heparin type in the lungs. The facts described indicate that many human t issues contain an en- 
zyme s imi la r  to p lasma X factor .  This compound does not res tore  the normal  prothrombin time of a test  
p lasma deficient in S t e w a r t - P r o w e r  factor ,  but it can part ial ly replace this plasma enzyme in the act iva-  
tion of t issue,  e ry throcy t ic ,  and plasma thromboplastin,  and also in the convers ion of prothrombin into 
thrombin. 

A substance activating X factor  in the presence  of phospholipids has been isolated f rom the rabbit  
brain [9]. Similar  tests  were car r ied  out with all the t issues under investigation, but no activation of Stew- 
a r t -  Prower  factor  under the influence of the t issue extracts  could be demonstrated,  possibly on account of 
the insufficient sensit ivity of the methods of determination. 
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T A B L E  1. Ef fec t  of T i s s u e  E x t r a c t s  on 
P r o t h r o m b i n  T i m e  (in sec )  of P l a s m a  
D e f i c i e n t  in X F a c t o r  (M • m) 

Tissue studied 

Skeletal muscles . . . . . . .  
•xain . . . . . . . . . . . . . .  I 
Kidney . . . . . . . . . . . . .  I 

: : : : : : : :  :1 
Myometrium . . . . . . . . . .  
Lungs . . . . . . . . . . . . . .  

Note .  P < O.OOl. 

No. of [ Con- 
experi- Expt. 
merits trot 

12 201 16I 4-3,9 
9 20t ,5 1624-8 

11 206,2 169,34-9,1 
13 197,3 1634-11,4 
13 197,5 172,2~:4,1 

185,5 152,2 
13 197,1 226,14-6,7 

The c h a r a c t e r  of the r o l e  of X f a c t o r  in  b lood c o a g u l a -  
t ion h a s  not  ye t  been  f i na l l y  s e t t l e d .  In one view [7], i t  i s  a 
s t a b l e  compound  and i s  not  u t i l i z e d  du r ing  f o r m a t i o n  of the 
b lood c lo t .  In ano the r  v iew [10, 11], S t e w a r t - P r o w e r  f a c t o r  
is  l ab i l e  on ke e p ing  and is  u t i l i z e d  in  the f i r s t  and s econd  
p h a s e s  of h e m o e o a g u l a t i o n .  To v e r i f y  t h e s e  h y p o t h e s e s ,  the 
a c t i v i t y  of X f a c t o r  in the  p l a s m a  and s e r u m  was  s tud ied  30, 
60,  120, and 180 m i n  a f t e r  the f o r m a t i o n  of  a b lood  c lo t  and 
i t s  i nc uba t i on  in a w a t e r  ba th  at  37 ~ f o r  t h e s e  t i m e s .  T h e s e  
e x p e r i m e n t s  showed tha t  the a c t i v i t y  of S t e w a r t - P r o w e r  f a c -  
t o r  f a l l s  s h a r p l y  d u r i n g  and a f t e r  b lood  c lo t t i ng ,  and the f a c -  
t o r  is  u t i l i z e d  to a much  g r e a t e r  ex t en t  than  V f a c t o r .  

F o r  e x a m p l e ,  30 ra in  a f t e r  the  f o r m a t i o n  of a b lood  
c lo t  a c t i v i t y  of S t e w a r t - P r o w e r  f a c t o r  in the  s e r u m  f o r m e d  
by r e t r a c t i o n  and f i b r i n o l y s i s  was 66.7 • 3 ,6%,  a f t e r  120 min  

i t  was  44.3 • 3.4%, and a f t e r  180 m i n  40.7 • 1.8% of i t s  a c t i v i t y  in  the  p l a s m a .  T h e s e  f ind ings  a r e  in a g r e e -  
m e n t  wi th  t hose  of N i e m e t z  [10, 11] and they  c o n f i r m  tha t  X fac to r  i s  u t i l i z e d  i n t e n s i v e l y  d u r i n g  b lood  
c lo t t ing .  

The r e s u l t s  of t h e s e  e x p e r i m e n t s  thus s u g g e s t  that  the c ompone n t s  of the  t i s s u e  blood c lo t t i ng  s y s -  
t e m  inc lude  an e n z y m e  s i m i l a r  to the S t e w a r t - P r o w e r  p l a s m a  f a c t o r .  
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