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for treatment of hypertension. Introduction to:
‘Antihypertensive effect of gomisin A from Schisandra
chinensis on angiotensin II-induced hypertension
via preservation of nitric oxide bioavailability’
by Park et al.
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Schisandra chinensis (SC) ( , wú wèi
zi, ‘five flavor berry’) (family Magnolia-

ceae) is a medicinal plant whose fruits are
commonly used in Asian traditional medi-
cine for their sedative/hypnotic, hepatopro-
tective1 and antioxidant2 properties. In 1979,
lignan phytoestrogens, known as ‘Gomisins’,
were first isolated as the active agents of SC.3

Since then numerous Gomisins (-A, -B, -C,
-D, -F, -J, -G, -K, -N) have been described,
and, as of 2012, a PubMed search for
‘Gomisin’ shows 102 citations, with 50% of
these articles being published since 2005.
Among the Gomisins, Gomisin A (GA) has
been the one most widely studied (88 of 102
citations), owing to recent interest in its
antihypertensive properties.4 In the current
issue of Hypertension Research, Park et al.5

consider several potential mechanisms
underlying the benefits of GA for angio-
tensin II (Ang II)-induced hypertension.

In Park’s study, a C57B6 mice model of
hypertension induced by Ang II infusion was
employed. The authors found that a low dose
of Ang II (1mg kg�1 min�1), which was not
effective at raising blood pressure, was able to
reduce the tonic production of nitric oxide

(NO). This NO suppression effect was also
seen in mice receiving a higher dose of Ang II
(2mg kg�1 min�1) that did increase blood
pressure. Therefore, an early and important
effect of Ang II on endothelial cells may be to
reduce NO formation. This depression in NO
formation may synergize with the Ang II
receptor-1 (AT1)-mediated activation of vas-
cular smooth muscle contraction to elicit a
strong, coordinated and sustained contraction.

Importantly, the current Park et al. study
shows that GA is able to block Ang II-
induced formation of superoxide and simul-
taneously maintain the tonic release of NO,
apparently by maintaining the phosphoryla-
tion of endothelial NO synthase (eNOS).
While a prior 2009 study by Park et al.4 did
not find an increase in eNOS phos-
phorylation in cultured human coronary
artery endothelial cells, the current study
finds a reduced eNOS phosphorylation
when Ang II stimulation is used. This
finding might have been missed because
stimuli that depress eNOS phosphorylation
(for example, Ang II) were not previously
considered. Thus, an important effect of GA
appears to be the maintenance of eNOS
phosphorylation in the presence of stimuli
that normally interfere with this process.
Interestingly, GA significantly reduces
blood pressure, apparently through NO/
superoxide-mediated pathways. This finding
indicates that in order for Ang II to strongly
support vasoconstriction, the suppression of

NO release may be a prerequisite step,
which is permissive for maximal calcium/
actomyosin-dependent contraction. Without
relief from this first signal, vasoconstriction
appears to be significantly weaker.

GA appears to promote vasodilation
through both endothelial-dependent and inde-
pendent mechanisms.6 Maintaining endothelial
NO production appears to be the endothelial-
dependent mechanism, whereas preventing the
formation of superoxide and the dephos-
phorylation of myosin light chain (MLC) in
smooth muscle cells could be the endothelial-
independent mechanism regulated by GA. In
addition, inhibition of the RhoA/Rho-kinase-
mediated activation of MLC phosphatase
could be another GA-mediated endothelial-
independent mechanism of vasodilation.7

Here, a scenario exists where eNOS phos-
phorylation (but not eNOS expression)
appears to be suppressed by Ang II, and
GA is able to maintain NO production in a
manner that does require eNOS phosphor-
ylation. This suggests that GA is able to
acutely induce the activation of eNOS and
may also maintain eNOS activity by main-
taining eNOS phosphorylation. This might
involve the inhibition of eNOS phosphatases
(for example, protein phosphatase (PP)2A,
which dephosphorylates eNOS serine 1179).
Interestingly, in cultured neuronal cells,
Ang II has been shown to stimulate
PP2A.8,9 Although the receptor subtypes
mediating these phenomena are not the
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subject of the study by Park et al., the
endothelial AT2 receptor may balance
signaling through the AT1 receptor to
maintain endothelial NO metabolism,10,11

and eNOS Ser1179 phosphorylation mediated
by AT2 receptors has been reported in arterial
endothelial cells.12 In particular, AT2 receptors
appear to be coupled to activation of the
protein phosphatase PP2A. Ang II also
activates the phosphatase calcineurin through
AT1 receptors, an effect that is blocked by
Losartan.13 It would be interesting to
investigate whether GA can interfere with
Ang II-mediated AT1 activation or AT1R
expression in these vascular tissues.

In conclusion, GA appears to promote
vasodilation through several mechanisms,
including maintenance of eNOS phosphoryla-
tion, scavenging of superoxide, possible inhibi-
tion of NADPH oxidase and interference with
signals controlling actomyosin activation. Thus,
SC extracts such as GA may have potential for
treating hypertension in the future.
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