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Obesity and type 2 diabetes are major public health issues 
worldwide, contributing to increased cardiovascular morbidi-
ty and mortality. The proportions of people with obesity and/
or type 2 diabetes have increased and recently reaching epi-
demic levels in Asia [1]. Although pharmacologic modality is 
the mainstay treatment of diabetes, remedies using plants (e.g., 
garlic, psyllium, and green tea) have stimulated a new interest 
in research [2]. Green tea (Camellia sinensis) is one of the world’s 
most popular beverages, especially in Asian countries includ-
ing Korea, China, and Japan. Because of the high rate of green 
tea consumption in these populations, even small effects on an 
individual basis could have a large public health impact [3]. A 
population-based, prospective cohort study has shown that 
green tea consumption is associated with reduced mortality 
due to all causes and cardiovascular disease as well [4], and 
randomized controlled trials have indicated that green tea is 
effective in decreasing blood pressure, low density lipoprotein 
cholesterol, oxidative stress, and a marker of chronic inflam-
mation [5].
  Various studies have shown the beneficial effects of green 
tea, not only on cardiovascular diseases but also on obesity and 
type 2 diabetes itself [6,7]. In a retrospective cohort study per-
formed in Japan, a 33% risk reduction of developing type 2 di-
abetes was found in subjects consuming six or more cups of 
green tea daily compared to those consuming less than 1 cup 
per week [6]. Wu et al. [7] reported that Taiwanese subjects who 
had habitually consumed tea for more than 10 years showed 

lower body fat composition and smaller waist circumference. 
Evidences from epidemiological studies suggest the possibility 
of green tea being a novel strategy for treatment or prevention 
of obesity and diabetes.
  However, a limited number of clinical trials using green tea, 
green tea extracts (GTEs), or its main ingredient catechin have 
shown disappointing results in controlling hyperglycemia in 
type 2 diabetic patients or protecting the condition in healthy 
subjects. MacKenzie et al. [8] showed no significant difference 
in glucose control after 3 months of ingestion of decaffeinated 
GTE in type 2 diabetic patients in a double-blinded, placebo-
controlled, randomized trial. Similarly, Nagao et al. [9] showed 
that plasma glucose levels and A1c did not improve after 12 
weeks of supplementation with catechin in patients with type 
2 diabetes [9]. However, they showed that the addition of cate-
chin decreased A1c level and increased serum insulin level 
compared to the placebo group in a subgroup of patients who 
have been treated with insulin therapy. Also, Hsu et al. [10] 
showed no difference in glycemic control or lipid parameters 
after 16 weeks of green tea supplementation. Ryu et al. [11] 
showed that 4 weeks of green tea consumption did not affect 
inflammation, adiponectin levels, or insulin resistance in type 
2 diabetic patients, and they suggested that those mechanisms 
were unlikely to explain the benefits in cardiovascular risk or 
mortality by tea consumption observed in epidemiological 
studies.
  Despite these equivocal results, several mechanisms have 
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been proposed to explain the positive effect of green tea on glu-
cose metabolism or obesity. Epigallocatechin gallate (EGCG), 
the most abundant form of catechin in green tea, has been 
known to be the main attributable factor of beneficial effects 
of green tea [12]. EGCG inhibits adipocyte proliferation and 
differentiation in 3T3-L1 cells [13], increases fat oxidation [14], 
and increases expression of GLUT-4 in adipose tissue of an an-
imal model [15]. In human studies, clear increases in energy 
expenditure were documented [16]. Also, some suggested the 
protective function of EGCG for cytokine-induced β-cell de-
struction mediated by inhibition of nuclear factor-κB activa-
tion [17]. Recently, Tian et al. [18] showed that green tea poly-
phenols had antiobesity effect by up-regulating adiponectin 
levels in rats. They suggested that the involved mechanisms 
were the inhibition of Erk activation, alleviation of peroxisome 
proliferator-activated receptor γ (PPARγ) phosphorylation, 
and increases in the PPARγ expression [18]. Park et al. [19] re-
vealed the ambivalent role of gallated catechin (GC) in green 
tea, including EGCG, in glucose tolerance. GC acutely reduces 
blood glucose levels mainly through its activities in the ali-
mentary tract while increasing the glucose level when in the 
circulation by blocking normal glucose uptake into the tissues. 
They suggested the development of nonabsorbable derivatives 
of GC with only positive luminal effect as a prevention strategy 
of type 2 diabetes and obesity. As mentioned above, many re-
searches are being performed to define the precise molecular 
mechanisms of green tea and ultimately, its clinical application 
in obesity and type 2 diabetes.
  In this study, Bae and his colleagues [20] demonstrated the 
possibility of GTE as an antiobestic and/or antidiabetic agent 
when coadministered with another dietary supplement poly-
γ-glutamic acid (γ-PGA) in db/db mice, potentially through 
the action of intestinal GTE. γ-PGA is a main constituent of 
the viscous material in Korean chungkookjang and Japanese 
natto. The study presents the results of nuclear magnetic reso-
nance spectroscopy that γ-PGA can interact with EGCG, and 
this possible complex formation may delay the absorption of 
GCs to systemic circulation from the intestine, resulting in de-
creased blood glucose level. The protective effects of GTE+γ-
PGA regimen on body weight gain and development of glucose 
intolerance were much better than treatment with either GTE 
or γ-PGA alone. Therefore, they suggest that GTE+γ-PGA 
treatment may be a promising preventative and therapeutic 
tool for obesity and type 2 diabetes. Future studies, especially 
in human, are warranted to confirm these benefits in patients 

with diabetes or healthy subjects, as well as to define the pre-
cise molecular mechanisms of action of green tea supplemen-
tation.
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