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EFFECT OF KYNURENINE AND ITS METABOLITES ON VASCULAR
EFFECTS OF SEROTONIN, NORADRENALIN, AND ACETYLCHOLINE

I. P. Lapin and L, G, Umanskaya UDC 615.225.2:547.757].015,4:615,217,32
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The kynurenines —metaboliles of tryptophan on the kynurenine pathway of intermediate metabolism —
possess central and peripheral pharmacological effects [2] and, in particular, they interact with monoamines,
their precursors, and psychotropic drugs. Kynurenine and its metabolites [1, 8, 4] lower blood pressure in
rats. The effect of kynurenine on the vascular effects of serotonin, noradrenalin, and acetylcholine has been
investigated in detail [1]. This paper describes a continuation of the study of its metabolites,

EXPERIMENTAL METHOD

Experiments were carried out on noninbred female rats weighing 200-250 g (from the Rappolovo nursery);
the animals were anesthetized with urethane (0.7 ml of a 25% solution/ 100 g body weight, i.e., 1.75 g/kg, intra-
peritoneally). The systemic blood pressure was recorded by a mercury manometer in the carotid artery.

The system of polyethylene tubes of the manometer was filled with heparin solution (1500 units/ml) to prevent
the blood from clotting. The original pressure in different experiments varied between 90 and 120 mm Hg.

All solutions were made up in fresh physiological saline immediately before injection into the femoral vein in
a volume of 0,1 ml in the course of 3 sec, At the beginning of each experiment three or four control injections
of physiological saline were given, Fluctuations of pressure caused by them were indistinguishable from those
occurring spontaneously, Serotonin sulfate was injected in a dose of 0,5-5 pg, in most experiments in doses of
1 and 2,5 pg (the pressure was lowered by 8-21 mm Hg for 35-60 sec), noradrenalin bitartrate was injected

in doses of 0.5-2 ug, in most experiments 0.5 and 1 pg (the pressure was raised by 4-8 mm Hg for 50-180
see) and acetylcholine was injected in doses of 0,1 and 0.2 pg (the pressure was lowered by 9-14 mom Hg for
25-60 sec). Changes in the effects of serotonin and noradrenalin were determined in each experiment from
the difference between the means of the three or four control tests before injection of the kynurenines, taken
as 100%, and the mean of two tests after injection of the kynurenines, when the changes (in amplitude of dura-
tion) were maximal. The dose of kynurenines chosen in preliminary experiments as most effective for inter—
action with serotonin and noradrenalin, but not itself changing the blood pressure,was 200 ug. This last fea-
ture of the method is very important, for kynurenine and its metabolites [1, 3, 4] lower the blood pressure in
rats over a wide range of doses. '
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TABLE 1, Changes in Depressor Effect of
Serotonin Produced by Kynurenine and Its
Metabolites

Number| Change in o;af{ect of
: - | serotonin mean
Preparation (200 pg) gfer?)-( ey o

ments jamplitude | duration

Kynurenine 8 26,3 (5) —30,4 (5)
+84,5(2) | +37.7(3)
3 -Hydroxyanthranilic

acid 7 —20,5(4) | —34,2 (5

-+56,5 (2)

Anthranilic acid 10 —51,8 (6) —49,8 ()
+62,0(3) | +146,0(2

3-Hydroxykynurenine 5 —45,3 (3) —44,1 (2)
+40,0 (2) | -+107,0 (3)

Nicotinic acid 10 —44,2 (5) —39,6 (5)
+133,0 (4) | +114,0 (1)

Quinolinic acid 5 -+49,8 (5) 0 (5)
Picolonic acid 4 66,3 (3} —+101,0 (3}

21,8 (1)

Legend, Number of experiments in which a
change in the effect of serotonin was observed
is shown in parentheses,

TABLE 2, Changes in Pressor E ffect of Nor-
adrenalin Produced by Kynurenine and Its

Metabolites
Number Change»in effect of nor-
Preparation (200 ug)  |of ex~ 32{32?1”1' % (mean
fneé;s amplitude ‘ duration
Kynurenine 7 -+107,0 (4) | --32,6 (5)
. —14,3 (3) 29,0 ()
B-Hydroxykynurenme 5 -1-47,1 (3) —54,1 (2)
—25,0 (2) --80,0 (1)
Anthranilic acid 3 -+18,2 (2) +58,0 (1)
—57,0 (1)
Nicotinic acid 9 +34,7 (4) —50,7 (8)
—36,8 (3)
3-Hydroxyanthranilic 7 —28,3 (3) —26,4 (5)
acid +52,1 (1) +91,1 (@)
Picolinic acid 1 —12,5 (1) —25,0 (1)

Legend. Number of experiments in which a
change in the effect of noradrenalin was ob-
served is shown in parentheses,

EXPERIMENTAL RESULTS

A common feature of all the results was, first, that the kynurenines differed from each other qualitatively
and quantitatively as regards their influence on the effects of serotonin and noradrenalin and, second, that the
same preparation, in the same dose, had a different, often opposite, action, The depressor effect of serotonin
was mainly reduced by some kynurenine, whereas by others it was mainly increased (Table 1), The depressor
effect of acetylcholine was unchanged by kynurenines in doses of 200, 500, and 1000 ug, Contractions of the
isolated guinea pig intestine induced by acetylcholine were unchanged by injection of kynurenine [1], The
pressor effect of noradrenalin was potentiated under the influence of most kynurenines (Table 2), It was note-
worthy that the changes in amplitude of the effect of noradrenalin and in its duration were different, For that
reason, conclusions regarding the change in this effect could differ if it was estimated only on the basis of one
indicator (amplitude or duration alone), Higher doses (500 and 1000 pg) of kynurenine, 3-hydroxykynurenine,
and 3-hydroxyanthranilic acid potentiated the effect of noradrenalin more considerably and more uniformly.
Potentiation of the pressor effects of noradrenalin and adrenalin by high doses of kynurenine has been ob-
served previously [1]. In this investigation no attempt was made to confirm the truth of a previous observation
[1] that kynurenine has a biphasic action on the effect of noradrenalin: antagonism during the first hour after
injection of kynurenine and potentiation in the second hour.
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The opposite action of the same dose of some kynurenines in different experiments is in harmony with
the results of our experiments to study the effects of kynurenine on serotonin uptake by platelets, The oppo-
site effect of the same dose of a metabolite in different individuals could perhaps depend on differences in the
level of this endogenous kynurenine, as a result of which the addition of exogenous kynurenine would create a
different final concentration in the body,

The different action of individual kynurenines on the vascular effect of serotonin and noradrenalin is
evidence that the final effect of the elevation of the kynurenine level observed in stress and in various patho-
logical states [2] on blood pressure will depend on the ratio between the levels of the various kynurenines.
In order to predict the hemodynamic consequences of a rise in the kynurenine level in the body, as well as
its other complications [2], the concentrations of as many kynurenines as possible must be determined,
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