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The cardiovascular effects of Isosteviol
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Hypertension plays a key role in the formation of heart failure and it has been
identified as the main precursor of left ventricular hypertrophy. Hypertension and
myocardial infarction are the two risk factors for heart failure that is mentioned as one
important factor for cardiovascular morbidity and mortality in recent. It has been
established that early diagnosis and effective treatment can prevent the cardiac
complications.

Isosteviol is one of the derivatives of stevioside, a constituent of Stevia rebaudiana,
which is widely used as the noncaloric sugar substitute in Japan and Brazil for more
than 20 years without any untoward effect. Stevioside had been identified to show
anti-hypertensive effect and isosteviol was found to produce vasodilatation. In the
present study, anti-hypertrophic effect and the possible mechanism(s) of isosteviol
were investigated.

In the neonatal cardiomyocytes, endotehlin-1 (ET-1) caused ventricular hypertrophy
characterizing by the increased expression of cardiac f-myosin heavy chain promoter
that deteriorated the contractile function of ventricular cell. These changes were
dose-dependently inhibited by the pre-treatment of isosteviol (0.1-10 uM). Also, ET-1
(10 nM)-induced the increase of in protein synthesis using [3H]-leucine incorporation
in cardiomyocyte as indicator and increased the cell size apparently in morphology.
Isosteviol inhibited this ET-1-induced cardiac hypertrophy and lowered thef-myosin
heavy chain promoter activity. The anti-hypertrophic action of isosteviol can thus be
considered.

Then, the effects of isosteviol on ET-1 (10 nM)-induced reactive oxygen species
(ROS) formation and the ERK1/2 signaling pathway were investigated.
Cardiomyocytes exposure to ET-1 (10 nM) for 30 minutes immediately increased the
NADPH oxidase activity and ROS formation indicated by the increase of
2’7’-dichlorofluorescein (DCF) fluorescence. Also, ET-1 rapidly activated the
phosphorylation of ERK1/2. However, in the presence of isosteviol (0.1-10 uM),
cardiomyocytes showed significantly decrease of NADPH oxidase activity, ROS
formation and ERK 1/2 phosphorylation, respectively. Moreover, isosteviol modulated
ET-1-increased protein synthesis or f-myosin heavy chain promoter activity via an
attenuation of ROS generation. Therefore, ROS is mediated in ET-1-activated ERK1/2

signaling of cardiomyocytes. Pretreatment with isosteviol could attenuate the



generation of ROS to reduce this stress mediated signaling for cardio-protective
effect.

In conclusion, isosteviol is found to show anti-hypertrophic effect in the in vitro
experiments. In addition to the vasodilatation in isolated aorta of rats, isosteviol also
possessed anti-hypertrophy effect on ET-1 induced hypertrophy in neonatal
cardiomyocytes. Thus, isosteviol has a potential to develop as therapeutic agent for
clinical application in the future.



