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Abstract

A crude extract from stems of Tinospora crispa (T. crispa extract) caused a decrease in
mean arterial blood pressure (MAP), a transient decrease, followed by an increase in heart rate in
anesthetized rats and also caused a relaxation of isolated Guinea-pig tracheal rings precontracted
with carbachol. These effects resulted from the presence of 5 different compounds that were
purified from the extract and acted in concert on the cardiovascular system. Salsolinol and
higenamine caused a decrease in blood pressure by acting directly on the blood vessels to cause a
vasodilatation, as well as indirectly by stimulating the release of nitric oxide from the vascular
endothelium that also potentiated the vasodilatation of blood vessels. Higenamine is likely to act via
the Bz—adrenoceptors at the vascular wall, whereas salsolinol acted via other receptors beside the
Bz—adrenoceptors to cause vasodilatation. Tyramine caused a vasoconstriction via the Ol-
adrenoceptors as well as by stimulating the release of the nitric oxide to attenuate the
vasoconstriction elicited by the tyramine. Adenosine and uridine caused vasodilatation by directly
acting at the blood vessel via other receptors beside the A, adenosine or P2 purinergic receptors, as
well as by indirectly stimulating the release of the nitric oxide from the vascular endothelium.

The positive chronotropic effect of the 7. crispa extract also resulted from the action of
these 5 compounds. Salsolinol acted indirectly via the presynaptic receptor to stimulate the release
of acetylcholine and cause a decrease in heart rate. Higenamine acted via the B - and Bz'
adrenoceptors to cause a positive chronotropic effect. Tyramine has an indirect effect by stimulating
the release of the sympathetic neurotransmitter, norepinephrine, and this substance became bound to
B-adrenoceptors to cause the positive chronotropic effect. Adenosine and uridine, on the other hand,
caused a decrease in the heart rate by acting via the A, adenosine and P2 purinergic receptors.

The relaxant activity of the 7. criapa extract on the isolated Guinea-pig trachea resulted
from the relaxing synergistic effect of these 5 compounds on the tracheal wall. Salsolinol,
higenamine and tyramine acted via Bz' adrenoceptors, whereas adenosine and uridine acted via
other receptors beside the Bz—adrenoceptors, A, adenosine or P2 purinergic receptors.

In conclusion, the present study confirms the historical therapeutic claims for stems of

Tinospora crispa for treatment of hypertension and asthma in man. Although Tinospora crispa



contains several substances that cause both an increase and decrease in blood pressure and heart
rate, the overall action is a decrease in blood pressure and increase in heart rate in anesthetized rats,
and relaxation of the Guinea-pig trachea. The purified active components are salsolinol,
higenamine, tyramine, adenosine and uridine. Whereas syringin, litcubinine and borapetoside A, B,
D and E, the bitter substances from the Tinospora crispa stems have no activities on the

cardiovascular system or on the relaxation of the Guinea-pig trachea.



