
B R E A K D O W N  O F  P R O T H R O M B I N  A N D  P R O C O N V E R T I N  

IN R A T S  W I T H  E X P E R I M E N T A L  E X T R A H E P A T I C  C H O L E S T A S I S  

V. I .  K i y a n o v  UDC 616.36-008.811.5-092.9-07:616.151.53-074 

Changes in the half- l i fe  of p ro thrombin  and proconver t in  were  studied in r a t s  with e x p e r i m e n -  
tal ex t rahepat ic  cho les tas i s  induced by ligation of the common bile duct. By the end of the 
second week of cho les tas i s  the pro thrombin  act ivi ty  was reduced a lmos t  by half and the p ro -  
convert in  act ivi ty  by more  than two-thi rds  compared  with the control .  Meanwhile the half-life 
of p ro thrombin  a f t e r  cho les tas i s  for  14 days was increased  by 1.5 h and that of proconver t in  
by 4.7 h compared  with the control .  The s lower  breakdown of pro thrombin  and proconver t in  
during cho les tas i s  is r ega rded  as a compensa to ry  react ion.  
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In d i sease  of the l ive r  and bi l ia ry  t rac t ,  e spec ia l ly  if accompanied by prolonged jaundice, an increased  
bleeding tendency is often observed  [1, 2, 4, 5], and one of its causes  is a dec r ea se  in the content of f a c t o r s  
of the "pro thrombin  complex" (factors II, VII, IX, and X) resul t ing f rom the vi tamin K def ic iency and l iver  
damage  [7, 8, 10-13]. However,  the s ta te  of the me tabo l i sm of these fac to r s  in  jaundice has been inade-  
quately studied~ 

In the investigation desc r ibed  below the breakdown of pro thrombin  (factor II) and proconver t in  (factor 
VII) was studied in r a t s  at var ious  per iods  of exper imenta l  ext rahepat ic  choles tas i s .  

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

The common bile duct was ligated in albino r a t s  of both sexes  weighing 170-210 g. The p resence  of 
cho les tas i s  was conf i rmed b iochemica l ly  and morphological ly .  The exper imenta l  an imals  were  invest igated 
for  2 weeks,  for  at longer per iods  af ter  the opera t ion the common bile duct was recanal ized.  

After  the initial p ro thrombin  and proconver t in  act ivi ty  had been de te rmined  [3] the th rombin- fo rming  
function of the l ive r  was blocked byphenindione (5 mg/100 g body weight by the in t ragas t r i c  route) and the 
act ivi ty  of the blood clott ing fac tors  was again studied 4 h la ter .  Consider ing that the breakdown of the sub-  
s tances  in vivo obeys  the exponential  law [4, 6], the half-life T1/z, i .e. ,  t ime a f t e r  which the quantity of the 
substance is reduced by half its initial value, was calculated by the equation 

0,3.t 
T,/, =- lg M o -- lg M ' 

where M 0 is the initial act ivi ty  of the substance and M its act iv i ty  a ce r ta in  t ime (t =4 h) a f t e r  the admin i s -  
t ra t ion of phenindione. 

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

The re su l t s  of the b iochemica l  and morphologica l  tes ts  ref lec ted  the l iver  damage  in choles tas i s ,  On 
the 14th day a f te r  ligation of the common bile duct, for instance,  the s e r u m  bil irubin concentra t ion was in- 
c r ea sed  by more  than 9 t imes  and the concentrat ion of bile acids was doubled compared  with the control .  
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TABLE 1. Activi ty and Hal f -Li fe  of P ro th rombin  and Proeonver t in  
in Rats  Depending on Per iod  of Choles tas i s  (M :~ m) 

Clotting factor 

p rothrombin 
activity_ (in %) 
half-life (in h) 

p roconverti-n 
activity (in %) 
half-life (in h} 

Control 
(18) 

105,0+3,6 
10,1~-0,08 

96,8-+-6,5 
2,1• 

Expt..(days after creation of cholestasis). 

l 
03) 

84,021,4 
11 ,0~0 ,07  

46,8~ 1,5 
2,920,08 

3 
(15) 

72,4~ 1,2 
11,120,09 

41,6-----1,6 
3,8~0,07 

7 
(14) 

64,0----- 1,0 
I 1.420.08 

35,8~0,9 
5,0m0,04 

!4 
(12) 

58,4-+-0,9 
11,620,09 

27,4-~0,8 
6.8~0,03 

Note. All values in cho les tas i s  differ  s ta t i s t i ca l ly  signif icantly 
f rom control  (P < 0.05). Numbers  in pa ren theses  give number  of 
animals .  

In the histological  sec t ions  of the l ive r  dilatation of the b i l ia ry  pas sages ,  degenera t ive  changes in the hepa-  
tocyte~, and hyperp las i a  of the connective t i ssue were  observed.  

On the f i r s t  day a f t e r  l igation of the common bile duct the p ro thrombin  and, in pa r t i cu la r ,  the p rocon-  
vert in act ivi ty  were  apprec iab ly  reduced.  This dec r ea se  continued throughout the per iod of observa t ion  
(Table t). 

By the 14th day a f t e r  the opera t ion  the pro thrombin  ac t iv i ty  was reduced a lmos t  by half and its half-  
life was increased  by 1.5 h, The proeonver t in  act ivi ty  was reduced by 3,5 t imes  and its ha l f4 i fe  was in- 
c r ea sed  by 4.7 h compared  with the control .  

The r e su l t s  indicate that the d e c r e a s e  in p ro thrombin  and proeonver t in  synthes is  observed  in the 
p resence  of an ex t rahepat ic  block to bile sec re t ion  is accompanied  by delay in thei r  breakdown. This ag rees  
with the view that not only the ra te  of synthes is  of  protein but also the ra te  of its breakdown is regulated in 
the ce l l s  of higher o r g a n i s m s  [6, 9], Delay  in the breakdown of p ro th rombin  and proconver t in  in cho les t a s i s  
is evidently a compensa to ry  reac t ion  of the body which, if d is turbed,  could be a pathogenetic fac tor  in chole-  
mic hemor rhage .  
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