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Studies on health-promoting effects of green tea based on its modulation of gene expression
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™ Introduction

Green tea has been regarded to possess biological activities
including anti-cancer and anti-obesity effects, but many of its
action mechanism remain to be determined. We have
demonstrated that green tea and (—)-epigallocatechin gallate
(EGCG), a major component of green tea catechins, repress
the gene expression of gluconeogenic enzymes,
glucose-6-phosphatase (G6Pase) and phosphoenolpyruvate
carboxykinase (PEPCK), suggesting a beneficial effect of green
tea on type 2 diabetes, since the disease is associated with
enhanced glucose production in the post-absorptive state.

M Results

In the present study, we found that inclusion of green tea,
EGCG or an EGCG-free fraction of green tea in the culture
medium of rat hepatoma H4IIE cells resulted in inhibition of
the gene expression of GéPase and PEPCK together with the
decreased gene expression of HNF4a, a key transcription
factor for the gene expression of gluconeogenic enzymes (Fig.
I). The mice given oral administration of the EGCG-free
fraction showed the significant decrease in the hepatic gene
expression of G6Pase and PEPCK; insignificant decrease in the
plasma glucose level and significant decrease in the plasma
triglyceride and cholesterol levels (Table 1). The hepatic gene
expression of lipogenic enzymes such as fatty acid synthase
and 4-hydroxymethylglutaryl CoA reductase was found to be
decreased together with the decreased mRNA levels of
SREBFs, key transcription factors for the gene expression of
lipogenic enzymes (Fig. 2).

™ Perspectives

The present findings suggest that green tea is beneficial for the
prevention of diabetes, obesity and hypercholesterolemia by
inhibiting the hepatic expression of gluconeogenic and
lipogenic enzymes through repressing the gene expression of
respective transcription factors playing central roles in their
gene expression. The identification of an active compound in
the EGCG-free fraction may open the way to developing a
new drug for these diseases.
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0% 0.2% 0.5%
Glucose (mg/dl) 165.249.1 152.5+1.3 144.6+6.9
Triglycerides (mg/dl) 164.7+20.1 128.94+104 101.13+10.2%
Cholesterol (mg/dl) 107.8+3.7 94.24+2.4* 92.18+2.7*

*Significantly different from the 0% group at p<0.05
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[Figure 1]

Effects of green tea on the gene expression of GéPase, PEPCK and HNF4¢:. HAIIE
cells were incubated for 4 h in the presence of green tea (0.1, 0.3 and 0.5m!/20ml
culture medium). The results were normalized using the level of i-actin, and are
expressed as the mean = SE relative to that for control (0, 100%).

[Table 1]
Plasma glucose, triglycerides and cholesterol levels in mice given a diet containing an
EGCG-free green tea fraction (0.2% or 0.5%) for 4 weeks
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[Figure 2]

Effects of the EGCG-free fraction (GT-W) on the hepatic gene expression of
lipogenic enzymes and related transcription factors. The mice (n=5) were given a diet
containing 0.2% (green bar) or 0.5% (red bar) GT-W and hepatic gene expression
was determined by Q-PCR. The results were normalized using the level of 3-actin,
and are expressed as the mean + SE relative to that for control mice given a normal
diet (100%, blue bar). Fasn, fatty acid synthase; Hmgcr, 4-hydroxymethylglutary CoA
reductase; Acaca, acetyl CoA carboxylase a; Srebf, sterol response-element binding
factor. % Significantly different from the control at p<0.05. #Significantly different from
the control at p<0.01.
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