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Studies Mechanisms of Action of the Hypotensive Substances
Isolated from Leaves of Phyllanthus acidus in rats
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Abstract

The aim of the present study was to investigate the mechanisms responsible for the
hypotensive effect of an extract of Phyllanthus acidus (P. acidus extract). It was hoped to
isolate and identify at least one compound with hypotensive activity. Studies were performed
both in vivo on anesthetized rats, and /n vitro on isolated rat's thoracic aorta. Resuits showed
that an intravenous injection of P. acidus extract caused a decrease in both the mean arterial
blood pressure and heart rate in a dose-dependent manner. These effects were not inhibited by
Atropine and/or Propranolol. In the in vitro preparation, P. acidus extract had a direct effect on
the thoracic aortic ring causing it to relax after the rings had been pre-constricted with
Phenylephrine (3><1()“6 M) or 40 mM KCI. In addition, the relaxing effect persisted for about 3 hrs
after washing the blood vessels with Kreb's solution. Atropine, Propranolol, Indomethacin,
Tetraethylammonium (TEA) or Suramin did not modify the vasodilatory effect of the P. acidus
extract. Glybenclamide had some inhibitory effect on the vasodilatory activity of the P. acidus
extract but only on the ones without endothelium. ODQ, ODQ+Glybenclamide or DMPX had a
substantial inhibitory effect on the vasodilatory activity of the P. acidus extract on the thoracic
aortic rings whether the ring had an intact endothelium or not. Pre-incubation of the thoracic
aortic rings with Nifedipine, or in Ca" free Kreb's solution, caused a marked reduction in the
force of contraction induced by 3x10° M Phenylephrine. When the P. acidus extract was also
added in the incubation medium, the magnitude of contraction induced by 3x10° M
Phenylephrine was further reduced in both endothelium-intact and denuded thoracic aortic
fings.

Substances from P. acidus extract were isolated by column chromatography using
Silica gel 100, Silica gel 60, Silica gel RP 18 or Sephadex G-15 as a stationary phase, and
elution with a gradient concentration of CHCI, : MeOH, MeOH : H,0, or 50 % MeOH, and
substances were detected by TLC. Nineteen substances were isolated, and five of them were
identified by Prof. Kurt Hostettmann, Switzerland. These were p-Salicylic acid, Hypogallic acid,
Kaempferol, Adenosine and Caffeic acid. Among them, Hypogallic acid was present at the
highest concentration, followed by Kaempferol, Adenosine and p-Salycylic acid respectively. In
the in vivo study, Adenosine had the highest hypotensive activity followed by Kaempferol. In the
in vitro study, all of the five substances caused a direct dilation of the thoracic aortic rings that

had been pre-constricted with Phenylephrine. In addition, they had an indirect effect by



stimulating the release of nitric oxide from the vascuiar endothelium. Among them, Adenosine
and Caffeic acid were the most effective vasodilators, followed by p-Salicylic acid and
Kaempferol, and then Hypogallic acid that had the least effect. However, the vasodilatation
produced by the Kaempferol persisted for about 3 hrs after washing. This is similar to that
produced by the P. acidus extract. The mechanisms responsible for vasodilatation by
Adenosine were studied and it was found that Adenosine did not act through a P,Y purinergic
receptor, an A,A adenosine receptor, or at the ATP-sensitive K" channel in the blood vessel.
Adenosine, however, acted directly on the vascular smooth muscle and indirectly via the
vascular endothelium to release nitric oxide, and act as a guanylase cyclase inhibitor to
promote vascdilatation.

All of these results demonstrated that P. acidus extract caused a decrease in blood
pressure and heart rate in anesthetized rats. The mechanisms responsible for these may involve
atleast 5 pathwéys : (1) it acts directly on the blood vesse!l to cause vasodilatation, (2) it
stimulated release of nitric oxide from the vascular endothelium, {3) it opened the ATP-sensitive
K" channel of the blood vessel, (4) it inhibited guanylase cyclase activity, and (5) it acted on
the A,A adenosine receptor of the blood vessel. All of these 5 pathways may be affected
synergistically each being affected by a different substance. The most probable active
substances were p-Salicylic acid, Hypogallic acid, Kaempferol, Adenosine and Caffeic acid.
However, the most potent substances for the hypotensive effect would probably be Kaempferol

and Adenosine.
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