BREAKDOWN OF PROTHROMBIN AND PROCONVERTIN
IN RATS WITH EXPERIMENTAL EXTRAHEPATIC CHOLESTASIS
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Changes in the half-life of prothrombin and proconvertin were studied in rats with experimen~
tal extrahepatic cholestasis induced by ligation of the common bile duct. By the end of the
second week of cholestasis the prothrombin activity was reduced almost by half and the pro-
convertin activity by more than two-thirds compared with the control. Meanwhile the half-life
of prothrombin after cholestasis for 14 days was increased by 1.5 h and that of proconvertin
by 4.7 h compared with the control. The slower breakdown of prothrombin and proconvertin
during cholestasis is regarded as a compensatory reaction.
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In disease of the liver and biliary tract, especially if accompanied by prolonged jaundice, an increased
bleeding tendency is often observed [1, 2, 4, 5], and one of its causes is a decrease in the content of factors
of the "prothrombin complex" (factors II, VII, IX, and X) resulting from the vitamin K deficiency and liver
damage [7, 8, 10-13]. However, the state of the metabolism of these factors in jaundice has been inade-
quately studied.

In the investigation described below the breakdown of prothrombin (factor II) and proconvertin (factor
VII) was studied in rats at various periods of experimental extrahepatic cholestasis.

EXPERIMENTAL METHOD

The common bile duct was ligated in albino rats of both sexes weighing 170~210 g. The presence of
cholestasis was confirmed biochemically and morphologically. The experimental animals were investigated
for 2 weeks, for at longer periods after the operation the common bile duct was recanalized.

After the initial prothrombin and proconvertin activity had been determined [3] the thrombin-forming
function of the liver was blocked by phenindione (5 mg/100 g body weight by the intragastric route) and the
activity of the blood clotting factors was again studied 4 h later. Considering that the breakdown of the sub-
stances in vivo obeys the exponential law [4, 6], the half-life T, /2 i.e., time after which the quantity of the
substance is reduced by half its initial value, was calculated by the equation

0,3-f
T = g, —1gM "

where M, is the initial activity of the substance and M its activity a certain time (t =4 h) after the adminis-
tration of phenindione.
EXPERIMENTAL RESULTS

The results of the biochemical and morphological tests reflected the liver damage in cholestasis. On
the 14th day after ligation of the common bile duct, for instance, the serum bilirubin concentration was in-
creased by more than 9 times and the concentration of bile acids was doubled compared with the control.
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TABLE 1. Activity and Half-Life of Prothrombin and Proconvertin
in Rats Depending on Period of Cholestasis (M + m)

Expt, (days after creation of cholestasis) .
Clotting factor Control l
18) 1 3 7 14
( (13) (15) (14) i (12
Prothrombin
activity (in Toy 105,0=3,6 | 84,0%1,4 72,4=1,2 64,0=1,0 58,4==0,9
half-1life (in h) 10,1==0,08 | 11,0=0,07 | 11,1==0,09 | 11,4%0.08 | 11,6==0,09
Proconvertin
activity (in %oy 96,82=6,5 | 46,8*1,5 41,6>1.,6 35,820,9 27,4%0,8
half-life {in h} 2,1=0,05| 2,97£0,06 3,820,867 5,0=0,04 6,8+0,03

Note. All values in cholestasis differ statistically significantly
from control (P < 0.05). Numbers in parentheses give number of
animals.

In the histological sections of the liver dilatation of the biliary passages, degenerative changes in the hepa-
tocytes, and hyperplasia of the connective tissue were observed.

On the first day after ligation of the common bile duect the prothrombin and, in particular, the procon-
vertin activity were appreciably reduced. This decrease continued throughout the period of observation
{Table 1).

By the 14th day after the operation the prothrombin activity was reduced almost hy half and its half-
life was increased by 1.5 h. The proconvertin activity was reduced by 3.5 times and its half-iife was in-
creased by 4.7 h compared with the control.

The results indicate that the decrease in prothrombin and proconvertin synthesis observed in the
presence of an extrahepatic block to bile secretion is accompanied by delay in their breakdown. This agrees
with the view that not only the rate of synthesis of protein but also the rate of its breakdown is regulated in
the cells of higher organisms [6, 9], Delay in the breakdown of prothrombin and proconvertin in cholestasis
is evidently a compensatory reaction of the body which, if disturbed, could be a pathogenetic factor in chole-
mic hemorrhage.
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