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Hexane extract of raw ginger enhances adipocyte differentiation through its PPARy
ligand activity on 3T3-L1 preadipocytes
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Abstract

Ginger has been reported to show many health enhancement effects. We prepared a hexane extract of raw ginger (HRG) under

low temperature, and examined its anti-obesity effects using 3T3-L1 cells. HRG promoted adipocyte differentiation in a dose-

dependent manner and enhanced the expression levels of adipocyte-specific genes, such as adiponectin and Glut4. HRG also

exhibited peroxisome proliferator-activated receptor y ligand activity, similar to antidiabetic drug thiazolidinediones, which

promoted adipocyte differentiation and increased small adipocytes. In addition, HRG showed a tendency to suppress the action

of tumor necrosis factor-a, which causes insulin resistance by downregulating the expression of adipocyte-specific genes. These

findings suggest that HRG would be utilized as a functional food material for the prevention of obesity and related diseases by

increasing small adipocytes.
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I Introduction

Ginger (Zingiber officinale) is used as a spice and natural
medicine, and its extracts are utilized worldwide as nutritional
supplements and food additives such as flavorings. Studies
on the physiological functions of food materials have been
conducted in recent years, and ginger is a good candidate for
a functional food material because it is easily harvested and
consumed in many countries. It has been reported that ginger
components and extracts show antioxidant, anti-inflammatory,
antitumor, and anti-obesity effects'™®, Thus, in addition to
existing ginger-related food products, the development of
various types of novel ginger food materials with functional
properties can be expected.

Among the above-described effects of ginger, its effect

on obesity appears to be an effective and beneficial way to
prevent diabetes. Obesity is a state of excess adipose tissue
mass. It is a worldwide problem and represents a major risk
factor for type 2 diabetes. Adipocytes were originally thought
to be required for lipid storage only, but are now recognized as
endocrine cells that control energy homeostasis® '), In the non-
obese state, small adipocytes secrete adiponectin, a cytokine
that enhances insulin sensitivity. However, tumor necrosis
factor (TNF)-a and plasminogen activator inhibitor (PAI)-1,
which cause insulin resistance and lead to type 2 diabetes, are
secreted by large adipocytes in the obese state”'". Therefore,
efforts to increase small adipocytes will form one approach
toward the prevention and improvement of diabetes.
Activation of peroxisome proliferator-activated receptor

(PPAR) v can be used as an indicator for differentiation
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