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C allele of angiotensin Il type 1 receptor gene
A1166C polymorphism affects plasma adiponectin
concentrations in healthy young Japanese women

Katsuko Miyanagal?, Keisuke Fukuo!:, Hiroshi Akasaka’, Tomohiro Katsuya?, Rumi Fukada!, Hiromi Rakugi*

and Tsutomu Kazumil

Angiotensin |l and its type 1 receptor (AT1R) are both expressed in the adipose tissue and involved in the genesis of
atherosclerosis as well as hypertension. However, the influence of the AT1R gene A1166C polymorphism on atherosclerosis

risk factors and on the development of early atherosclerosis is not clear. We evaluated 416 healthy young women to investigate
the effects of this genotype on atherosclerosis risk factors and on carotid intima-media thickness as a validated marker of

early atherosclerosis. After adjusting for confounding factors including body mass index, homeostasis model assessment of
insulin resistance and plasma high-density lipoprotein (HDL)-cholesterol levels, plasma adiponectin concentrations were
significantly lower in carriers of the C allele compared with non-carriers. Moreover, multiple logistic regression analysis showed
that the C allele was the strongest and most independent determinant of lower plasma adiponectin concentrations. It is noted
that the participants with the lowest quartile of plasma adiponectin concentrations had thicker levels of carotid intima-media
thickness, lower plasma HDL-cholesterol and lipoprotein lipase levels, as well as higher trunk fat mass compared with the
highest quartile. In addition, a weak but significant positive correlation was observed between percentages of fat in the diet and
plasma adiponectin concentrations in non-carriers of the C allele. In conclusion, ATIR A1166C was associated with plasma
adiponectin concentrations and influenced the correlations between dietary fat intake and plasma concentrations of adiponectin.
These findings may help to identify vulnerable populations that are susceptible to the development of atherosclerosis and require

early dietary recommendations for young women.

Hypertension Research (2009) 32, 901-905; doi:10.1038/hr.2009.111; published online 21 August 2009
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INTRODUCTION

Accumulating evidence shows that angiotensin II (AIl), a major
effector peptide of the renin—angiotensin system (RAS), contributes
to the pathogenesis of the metabolic syndrome and atherosclerosis.!™
It is noted that human adipose tissue possesses all of the components
necessary for production of All and All type 1 receptor (AT1R). The
adipose tissue RAS has a role in the process of adipogenic differentia-
tion and in the regulation of body weight? Most physiological
responses triggered by AIl occur through activation of the G-pro-
tein-coupled AT1R. A common polymorphism in the ATIR (A1166C)
has been linked to enhanced physiological responses to All*
In addition, this polymorphism in the human ATIR has been
associated with phenotypic effects including insulin sensitivity and
metabolic syndrome traits as well as high blood pressure.>® Although
this polymorphism is located in the 3’-untranslated region of the
human ATIR, recent evidence shows that the polymorphism can lead

to increased ATIR densities through inhibition of the ability of
miR-155 to attenuate translation of ATIR mRNA.’

Adipose tissue is a highly active metabolic and endocrine organ that
secretes many biologically active substances, collectively known as
adipocytokines.® Adiponectin is an anti-atherogenic and insulin-
sensitizing adipocytokine that is stably present in the plasma at very
high concentrations. Human studies showed that adiponectin is
downregulated in patients with obesity-related diseases, including
type 2 diabetes, metabolic syndrome and hypertension.” Importantly,
All infusion decreases plasma adiponectin levels,!” and RAS blockade
decreases adipocyte size with improvement in insulin sensitivity in
rats.!! In addition, blockade of the RAS increases plasma adiponectin
concentrations in patients with essential hypertension.!? However, it
remains to be determined whether ATIR A1166C affects plasma
adiponectin concentrations in humans. Furthermore, plasma adipo-
nectin concentrations were lower in mice fed a high-fat diet compared
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