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Studies of sanguinarine on skeletal, vascular smooth, and cardiac
muscle
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Sanguinarine (SANG) belongs to the benzophenanthridine alkaloid analog, and is



derived mainly from the root of Sanguinaria Canadensis L., Chelidonium majus L.
and the seeds of Argemone mexicana L. SANG has been implicated in outbreaks of
human poisoning known as epidemic dropsy characterized by leg edema,
breathlessness, congestive heart failure, tachycardia, gallop rhythm, hepatomegaly,
and glaucoma. Although much work with respect to the toxic effects has been carried
out, the mechanism of SANG action is still unclear. In this study, SANG was
examined for its effects on the skeletal, vascular smooth and cardiac muscle in vitro.
First, SANG was studied on an isolated mouse phrenic-nerve diaphragm and rabbit
sarcoplsmic reticulum (SR). The SANG-induced contracture might be myogenic and
independent of innervation. The SANG-induced contracture was partially inhibited
when extracellular Ca2+ was removed. Most importantly, the contracture was largely
prevented when the internal SR Ca2+ pool was depleted by pretreatment with
ryanodine. SANG induced Ca2+ release from the actively loaded SR vesicles was
blocked by ruthenium red and dithiothreitol (DTT), consistent with the ryanodine
receptor as the site of SANG action. In addition, SANG potentiated [3H]ryanodine
binding to the ryanodine receptor of isolated SR vesicles at lower concentration and
inhibited binding at higher concentrations. All these effects were reversed by DTT.
This mechanism was assumed directly due to the SANG effect on the oxidation of
critical SH groups of the ryanodine receptor Ca2+ SR release channel.

Secondly, SANG was studied for its effects on smooth muscle in the thoracic aorta
isolated from rats. As our data shows, SANG relaxed the phenylephrine
(PE)-precontracted with an endothelium-independent manner. In addition, we also
found that SANG could inhibit the PE-induced vasocontraction including both phasic
and tonic contraction. This was further supported by the fact that inositol
trisphosphate (IP3) formation and 45Ca2+ influx induced by PE in denuded aorta
were inhibited by SANG concentration-dependently. The inhibitory effects of SANG
were reversed by DTT and that the oxidation of critical SH groups on key molecules
that regulate the vascular smooth muscle contraction were involved. These data
suggested that the SANG mechanisms on the aorta are due to the inhibition of IP3
formation and blockade of the Ca2+ channel.

Third, SANG was studied on the right ventricle, left and right atria isolated from rat
hearts. As our data revealed, we found that SANG induced ventricle and atria
contracture, and inhibited the spontaneous beat of the right atria in a dose-dependent
fashion. The SANG-induced contracture was completely suppressed by pretreating
with La3+ or when the extracellular Ca2+ was removed with EGTA. In addition,
SANG pretreatment on cardiomyocytes enhanced 45Ca2+ influx, however, this
SANG-induced 45Ca2+ influx was unable to be inhibited by pretreating with Ca2+
channel blocker. Pretreatment with La3+ could inhibit the SANG action. We therefore



assumed that the SANG mechanisms on the heart are due to the enhancement of

membrane permeability that promotes Ca2+ influx.
In conclusion, results from these studies showed that SANG could interfere with

Ca2+ regulation in skeletal, vascular smooth and cardiac muscle.



