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In rats with primary and secondary vitamin K deficiency the prothrombin time was prolonged 7-8
times, the blood level of ATP + ADP was lowered by more than half, and the concentration of inorganic
phosphorus was increased. Administration of synthetic vitamin K substitute vikasol to these animals com-
pletely prevented all the observed changes.

* % %

Previous investigations showed that vitamin K participates in blood coagulation not only by stimulat-
ing biosynthesis of some procoagulants, but also by acting on the final phase of the process of blood clot~
ting: in animals with avitaminosis K the elastic properties of fibrin plasma clots are considerably reduced,
and administration of the synthetic vitamin K substitute vikasol sharply increases their elasticity [5].

More recently, results have been obtained confirming that the process of fibrin formation is accompanied
by the splitting of organic phosphorus compounds [10} and by the breakdown of ATP [12].

In face of these findings and of our earlier demonstration of the importance of vitamin K in metab-
olism of high-energy phosphorus compounds in muscle [2-4, 8, 9], the present investigation was carried
out with the aim of determining whether vitamin K deficiency is accompanied by changes in the concentra~
tions of these compounds in the blood plasma.,

EXPERIMENTAL METHOD

Experiments were carried out on 80 adult male albino rats. Secondary avitaminosis K was produced
by ligation and excision of the bile duct [1]. To produce primary avitaminosis K the rats were kept on a
semisynthetic diet [11], slightly modified by ourselves: instead of diets of soy protein recommended by
other authors, the same quantity of casein was used. This was treated for 3 h with boiling ethanol, allowed
to stand overnight in the same solvent, and then dried at room temperature. Coprophagy was prevented by
keeping the animals in cages with grated floors, through which the excreta could fall. By the end of the
3rd week vitamin K deficiency had developed in the animals receiving this diet and also in the animals with
a ligated bile duct, as shown by a marked increase in their prothrombin time. At this period the animals
were sacrificed by decapitation and blood quickly taken for investigation. ATP and ADP in the plasma
were determined by Seits's method [61, and inorganic phosphorus by the method of Uzbekov and Uzbekov [7].

EXPERIMENTAL RESULTS
The experimental results are given in Table 1.

Ligation of the bile duct led to the development of vitamin K deficiency in the rats, as shown by the
prolongation of their prothrombin time to 8 times that of the intact animals. The content of ATP +ADP in
these animals was reduced by more than half, while at the same time the inorganic phosphorus concentra-
tion was increased. In the group of rats with ligated bile duct and receiving the water-soluble analog of
vitamin K (vikasol) by subcutaneous injection in a dose of 1 mg daily for 3 weeks, the prothrombin time
and inorganic phosphorus concentration were the same as in the intact animals, while the ATP + ADP con-
centration were the same as in the intact animals, while the ATP + ADP concentration was slightly higher.
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TABLE 1. Prothrombin Time, Total ATP + ADP, and Inorganic Phosphorus in Blood Plasma of Rats (M£m)

Prothrom- | ATP + ADP | Piporg (in

Group and number of animals bin time (in pg/ml) pg/ml)
{in sec)

Intact rats on normal vivarium diet (23} 14+0.3 18.,0£1.02 18.4+£0.57
Rats with secondary avitaminosis K produced by ligation of bile

duct (20) 113+9.6 8§.7+0.54 26.5+0.75
Rats with ligated bile duct receiving vikasol (15) 14+0.5 22.9+0.97 18.8+0.70
Rats with primary avitaminosis K (10) 101+8.9 6.7+0.86 26.3+1.61
Rats receiving vitamin K-deficient diet + vikasol (12) | 14+0.6 17.2+0.84 18.3+0.55

Note. Differences between mean data obtained for experimental (avitaminosis) and corresponding control
rats (intact animals, rats receiving vikasol) are statistically significant: P < 0.001,

In the animals receiving a vitamin K-deficient diet, avitaminosis K also developed: the prothrombin

time was 7 times longer than in the intact rats. The ATP + ADP concentration in the blood plasma fell by
60% compared with the intact animals and the inorganic phosphorus concentration was increased. In the
animals receiving a vitamin K-deficient diet and vikasol in a daily dose of 1 mg throughout the experiment,
all the indices studied remained at the same level as in intact animals on a normal vivarium diet.

It thus follows that primary alimentary vitamin K deficiency and secondary avitaminosis K produced

by ligation and excision of the bile duct led to a sharp decrease (by more than 50%) in the plasma ATP +
ADP concentration with a simultaneous increase in that of inorganic phosphorus. Administration of vika-
sol, the water-soluble analog of vitamin K, completely prevented these changes.
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