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The development of avitaminosis K in rats produced either by a vitamin K deficiency in the diet or by
division of the bile duct, was accompanied by a sharp decrease in the daily excretion of 5-hydroxyindole-3-
acetic acid in the urine. These disturbances disappeared or were considerably reduced when the vitamin K
substitute vikasol was given to animals with avitaminosis K.

* * *

A siate of avitaminosis K has been shown to be accompanied by changes in the serotonin content in
certain tissues and by an increase in the sensitivity of some smooth-muscle organs to it [2-4]. The re-
sults of these investigations could be interpreted more fully if the dynamics of excretion of 5-hydroxyindole-
3-acetic acid (SHIA) were studied during the development of avitaminosis K in animals. The character of
metabolism of this amine can be revealed only by combined determinations of serotonin and of its principal
catabolite, SHIA.

In the present investigation the dynamics of urinary excretion of SHIA was studied in rats during the
development of primary and secondary avitaminosis K.

EXPERIMENTAL METHOD

Experiments were carricd out on 16 male albino rats weighing 150-240 g, with a similar level of SHIA
excretion. SHIA in the 24 h urine was determined by the method of Udenfriend and co-workers {11]. The
21 h excretion of 5HIA was calculated per 100 g body weight.

The dynamics of SHIA excretion were studied in 8 rats during the development of secondary avitami-
nosis K produced by ligation and division of the common bile duct, before the ligation operation, and during
administration (subcutaneously, daily) of vikasol in a dose of 2 mg/100 kg body weight.

Primary avitaminosis K was produced in another 8 rats by keeping them in special metabolic cages
to prevent coprophagy and on a diet free from vitamin K [9]. In rats with primary avitaminosis K the excre-
tion of 5HIA was determined initially, during development of avitaminosis K, and after addition of vikasol
to the vitamin K-free diet at the rate of 10 mg vikasol per 100 g diet.

Development of avitaminosis K was judged from a decrease in prothrombin activity of the blood.
Blood was taken from the caudal vein and the determination was carried out by Lehmann's method [1]. In
the experiments a lowering of the prothrombin activity of the blood to 20-30% was achieved.

EXPERIMENTAL RESULTS

The experiments showed that the development of avitaminosis K by means of a diet deficient in vita-
min K or of division of the common bile duct is characterized by significant differcnces in the daily excre-
tion of 5HIA in the urine.

Primary Avitaminosis K. The initial daily excretion of SHIA was detcrmined twice for each animal.
The content of SHIA in the 24 h urine of normal rats was 6.21 £ 0.2 ug/100 g weight, in agreement with
figures given by other workers [5, 7, 8]. Keeping the rats on a diet deficient in vitamin K led to a gradual
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decrease in the SHIA excretion in the urine. This decrcase became sigmificant (£.12 £ 0.32 pg/100 ¢ body
weight; P < 0.001) by the 21st day of keeping the rats on the vitamin K-deficient diet. By the 31st day-the
S5HTA excretion was 38.97% of its initial value. Addition of vikasol to the diet restored the original level of
S5HIA excretion by the 7th day (6.31 £ 0.01 pg/100 g body weight).

Sccondary Avitarhinosis K. As in the preceding series of experiments, the original 5I1IA excretion
was determined twice for each rat before ligation of the bile du¢t. From the 11th day after ligation of the
bile duct, a sharp increasc in the excretion of 51{IA was observed, reaching 15.9 £ 1.45 pg/100 g body
weight by the 14th day. Next followed a marked decrease in SHIA esxcretion, falling to only 1.62 £ 0.08 pg/
100 g, or 25.2% of the original level of S5HIA excretion, by the 28th day. After development of avitaminosis

" Kfora period of 28 days, the rats of this group received vikasol by suhcirtancous injection in a dose of
2 mg/100 g body weight. On the §th day of administration of vikasel, the §HIA excretion had not yet re-
turned to its preoperative level, but it showed a statistically significant increase (to 5 +0.28 pug/100 g
body weight) compared with the value of the 28th day of development of avitaminosis K (P < 0.001).

Consequently, in both primary and sccondary avitaminosis X, in the period of intensive decreasc of the
clotting power of the blood (deciease in prothrombin activity to 20-30%),a disturbance of serotonin meta-
bolism is obscrved. The excretion of 5HIA in the urine falls considerably when the body is deficient in
vitamin K. Presumably the reason for this lies in inhibition of serotoiiin biosynthesis in animals with avita-
minosis K. This hypothesis is confirmed.by the results of our previous investigations [3] showing that avita-
minosis K leads to a reduction in the serotonin content in the tissues, while administration of vikasol to
animals with avitaminosis K or loading of intact animals with vitamin K causes an increase in scrotonin
content in the tissues above the initial level. Morcover, during analysis of the experimental results, allow-
ance must be made for the formation of serotonin reserves by the tissues. We have as yet no direct proof
that the binding of serotonin by the tissues is weakenced in animals with avitaminosis K, but this view is sup-
ported by the fact that ATP plays an essential role in the fixation of serotonin [10], and we have found that
biosynthesis of ATP is inhibited in avitaminosis K [6]-
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