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Abstract: Green tea has been consumed for thousands of years, and has been known to have many medicinal properties 

such as, anti-cancerous, anti-atherogenic, anti-oxidative, anti-inflammatory and anti-bacterial. With the increasing 

prevalence of cardiovascular disease (CVD), and its major risk factor, obesity, there has been increasing interest in green 

tea as a potential anti-obesity therapy. Evidence has demonstrated that green tea decreases body weight. However it 

remains unclear through which pathway and mechanism green tea exerts its anti-obesity properties. The metabolic adipose 

tissue hormones, adipocytokines, leptin and adiponectin have been studied extensively as a potential target for green tea 

and its main catechin, epigallacatechin gallate (EGCG). It has been demonstrated that green tea consumption decreases 

leptin levels which may directly decrease body weight through increasing energy expenditure and fat oxidation. 

Furthermore, ingestion of green tea or its catechins has been associated with increased adiponectin levels which may 

indirectly reduce body weight through insulin sensitivity.  
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1. INTRODUCTION 

 Tea is considered  as one of the most consumed 
beverages in today’s society [1]. It has been consumed for 
thousands of years, and has been thought to have originated 
during the Shang dynasty in 1600BC from southwest China 
[2]. The leaf of the Camellia sinensis plant is the source of 
tea, with only degrees in fermentation determining the 
different varieties produced [3]. The most fermented 
(completely oxidised) variety of tea is black tea, followed by 
the moderately fermented (partially oxidised) oolong tea. 
Green tea, non-fermented (non-oxidised) tea, is the closest to 
its natural pure leaf form, with drying being the only form of 
processing [3, 4]. Through only drying the raw leaf, green 
tea is able to retain its natural chemical polyphenols, 
specifically the polyphenol flavonoid epigallacatechin gallate 
(EGCG) [4].  

 EGCG is one of the many flavonoid catechins that make 
up the chemical components of green tea, with EGCG 
making up 48-55% [5]. Green tea and its catechins have been 
extensively studied in the past few decades, with multiple 
studies providing evidence of its beneficial effects, 
specifically focusing on its potential role in reducing the 
rapidly increasing incidence of cardiovascular disease 
(CVD) [6]. Large body of research has demonstrated that 
green tea has anti-inflammatory, anti-oxidative, anti-
thrombotic and lipid lowering properties, all of which play 
an essential role in decreasing the risk of CVD [7, 8].  
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 We have demonstrated the anti-platelet potential of 
EGCG in vitro [9]. In addition, green tea’s potential role in 
controlling obesity via its effect on the adiopocytokines 
adiponectin and leptin, both of which play suspected roles in 
glucose regulation via insulin [8, 10, 11], and energy 
expenditure respectively [11-14] have been investigated. The 
present review focuses on the effect of green tea on leptin 
and adiponectin as potential targets to reduce obesity. 

2. Obesity 

 Obesity prevalence has increased significantly in recent 
times, not only in the developed world but also in the 
developing world [15] and is rapidly becoming an emerging 
global public health issue [16]. With the increases in energy 
dense foods and sedentary lifestyles in today’s modern 
society, obesity has allowed CVD to become the number one 
cause of death globally [14, 17]. Obesity has been 
extensively studied and has been implicated in many 
cardiovascular diseases such as coronary heart disease 
(CAD), stroke, heart failure and hypertension [16, 18]. 
Generally, obese individuals consume a diet rich in saturated 
fats, which are high in cholesterol, and this elevation in 
cholesterol increases the risk of atherosclerotic plaques 
which can cause stroke, CAD [19, 20] and myocardial 
infarctions [16]. In addition, obesity can also lead to high 
blood pressure, which can cause left ventricular hypertrophy 
(LVH), type 2 diabetes and increased abdominal and visceral 
adipose tissue stores [16, 21]. 

 Green tea has been demonstrated to reduce body weight, 
blood pressure and cholesterol [22]. Indeed, in a 90 day 
randomized controlled trial involving moderately overweight 
adults ingesting 1,900 mg/day of green tea. It was 
demonstrated that green tea consumption reduced body 
weight and waistline. Furthermore, significant weight 
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reduction was achieved when obese adults were placed 
specially prepared diet that included green tea [23, 24].  

2. Adipocytokines 

 Adipose tissue has long been thought to have only one 
main function, the storage of fat. However, it has been 
shown to play a much larger role in the body’s metabolic 
system. Adipose tissue is as an endocrine organ that releases 
adipocytokines [14, 25]. There are several types of 
adipocytokines involved with varying biological processes 
ranging from inflammation (tumour-necrosis factor (TNF) 
and intereukin-6 (IL-6)) [26], angiogenesis (vascular 
endothelial growth factor (VEGF)) [27] and metabolism 
(leptin and adiponectin) [11]. Leptin and adiponectin are 
thought to regulate energy homeostasis via the control of 
hunger, insulin sensitivity and energy metabolism through 
increased energy expenditure [28, 29]. These two hormones 
have been identified as potential targets to reduce obesity. 

2.1. Leptin  

 Leptin is one of several adipocytokine hormones released 
from adipocytes [30]. It is a peptide hormone involved in the 
regulation of energy homeostasis via satiety and inhibition of 
hunger [13]. Leptin is synthesised exponentially in 
adipocytes in response to increasing fat stores [31] and binds 
to leptin receptors in the arcuate nucleus of the 
hypothalamus (ARC) [28, 29]. Leptin binds to ObRb, which 
is the major isoform of the leptin receptor responsible for 
initiating anorexigenic signalling [12, 13]. Once bound 
several signalling pathways are stimulated, including JAK-
STAT [32], MAPK, P13K/AKT and AMPK, all of which 
activate two groups of neurons; cocaine/amphetamine-
regulated transcript (CART) peptides and pro-
opiomelanocortin (POMC) [12, 33], Fig. (1). Pro-
opiomelanocortin (POMC) releases the anoretic peptide α-
melanocyte-stimulating hormone (α-MSH) [12], and both of 
these hormones cause decrease in food consumption and 
appetite via the activation of satiety, as well as increasing 
metabolic rate through energy expenditure (catabolism) [28, 
29].  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Schematic representation of leptin pathway and its 
effects on energy metabolism and obesity. 

 

2.1.1. Effect of green tea on leptin 

 One way of reducing obesity and its associated harmful 
effects is to utilise naturally occurring substances. Green tea 
and its constituents have investigated for their anti-obesity 
potential. Constituents of Green tea have been demonstrated 
to reduce body weight and serum lipids [34]. In addition, 
increase in body weight and intraperitoneal adipose tissues 
were reported to have been significantly reduced following 
the consumption of diets containing 2 and 4% green tea 
powder [35]. It has been postulated that the anti-obesity 
effects are mediated via increased energy expenditure and 
lipid oxidation in which leptin plays an important role [30] 

 Leptin has been identified as a potential target to reduce 
body fat and control food intake.  Previous studies have 
reported evidence that green tea consumption reduces 
obesity through lowering leptin levels and its effect on the 
hypothalamus. Auvichayapat et al. [36] in an in vivo 
randomised controlled study using green tea involving 60 
obese human subjects. In this study leptin, satiety and energy 
expenditure were investigated. It was demonstrated that over 
a 12 week period there was a statistically significant 
difference in weight between both the green tea group and 
their baseline levels. Leptin levels in the green tea group 
were lower than the control group. Furthermore, in the green 
tea group resting energy expenditure recorded higher [36].  

 Another study by Al-Sowyan [34] reported a reduction in 
serum leptin levels following a 14 day green tea diet in 
albino male rats. Furthermore, it was demonstrated that 
reduced leptin levels were a companied by a reduction in 
body and adipose weight [34]. Lee et al [37] also 
demonstrated reduction in body weight post EGCG 
consumption. In this study 3 groups of mice, 1 group fed 
without EGCG (control group), and 2 groups fed with 
varying concentrations of EGCG (0.2% and 0.5%), were fed 
a high fat diet for a period of 8 weeks. It was reported 
decreased adipose tissue mass. Gene expression of 
regulatory element-binding protein-1c (SREBP-1c), 
adipocyte fatty acid-binding protein (aP2), lipoprotein lipase 
(LPL) and fatty acid synthase (FAS) was also significantly 
decreased. 

 A study by Dulloo et al. [38] conducted over a 24-hour 
period on 3 separate occasions involving human volunteers 
consuming green tea extract (equivalent to 270mg of 
EGCG). It was demonstrated following EGCG ingestion 
there was a 4% increase in energy expenditure. This was 
mediated by inhibition of catechol O-methyltransferase 
(COMT) [38]. By inhibiting the enzyme COMT, 
norepinephrine concentrations in synaptic clefts are not 
degraded, and as a result increase or prolong the effects of 
the sympathetic nervous system (SNS), a system that largely 
controls thermogenesis (energy expenditure) and fat 
oxidation [38]. Leptin has not only been shown to affect 
satiety, but it also affects energy expenditure, and further 
evidence demonstrates that leptin decreases COMT levels 
[39]. However, a recent study by Lorenz et al [40] 
demonstrated that COMT activity is not inhibited by high 
doses of EGCG, suggesting a negligible role of COMT in the 
catechin effects in vivo. The majority of studoes clearly 
demonstrate that the anti-obesity potential of green tea. 
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However, further studies are still required to fully investigate 
the effect of green tea on leptin production and the anti-
obesity mechanisms.  

Although leptin has shown to reduce body weight in obese 
individual, there are evidences of leptin resistance. It has 
been reported that in some obese individuals high levels of 
levels of leptin failed to reduce weight and suppress hunger 
[41]. There are several mechanisms have been postulated to 
explain leptin resistance in obesity. These mechanisms 
include changes in the transport of leptin across the blood 
brain barrier and impaired leptin receptor signalling [24]. 
Therefore, further studies are warranted to investigate the 
effect of green tea consumption on leptin resistance.   

2.2. Adiponectin   

 Adiponectin, first described and characterised in mid 
1990s, is another main adipocytokine peptide hormone that 
is exclusively synthesised and released from adipocytes [42]. 
Adiponectin is found circulating in serum in 3 forms; trimer, 
hexamer and high molecular weight adiponectin (HMW), 
with the most active form being HMW adiponectin [42]. 
Adiponectin has been suggested to play an essential role in 
modulating lipid and glucose metabolism. Decreased levels 
of adiponectin have been associated with insulin resistance 
in obesity [35].  Furthermore, a large body of research has 
concluded that adiponectin levels have a strong correlation in 
insulin insensitivity in type 2 diabetics [42, 43]. It has been 
shown that adiponectin exerts multiple effects through its 
main receptors AdipoR1 and AdipoR2. Adipo R1 is 
abundantly found in skeletal muscle, while AdipoR2 is 
found in liver [23], Fig. (2) shows schematic representation 
of adiponectin effects on energy metabolism. Additional 
studies have provided evidence that adiponectin has multiple 
biological effects on homeostasis of the vascular system, in 
that it is effected by inflammatory mechanisms that are 
specifically associated with CVD [25]. It has also been 
postulated that adiponectin could potentially be used as a 
biomarker for obesity related diseases, and to monitor 
disease progression, however there has been conflicting 
evidence on its effective use as a biomarker [25].  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). Adiponectin to its receptors induces activation of 
AMP kinase (AMPK) and peroxisome proliferator-activated 
receptor α (PPARα) and subsequently the activation of 

Phosphoenolpyruvate carboxykinase (PEPCK) and sterol 
regulatory element-binding protein 1c (SERBP-1c).  

2.2.1. Effect of green tea on adiponectin 

 Green tea consumption has been shown to increase 
adiponectin levels in both human subjects and animal 
models. An animal study reported by Tian et al. [44] 
investigating reduction in fat deposition in rats following the 
administration of green tea polyphenols. Green tea was 
administrated at three different concentrations (0.8, 1.6 and 
3.2 g/L), for a duration of 26 weeks. In the high fat fed rats it 
was demonstrated that there was a decreased expression in 
both peroxisome proliferator-activated receptors (PPAR-ƴ), 
the receptor that is responsible for adiponectin gene 
transcription in visceral adipose tissue [8], and serum 
adiponectin. However, rats that consumed the green tea 
polyphenols had a decrease in visceral fat stores, while their 
adiponectin level increased in comparison to the high fat fed 
rats. Furthermore, green tea administration significantly 
decreased phosphorylation of PPAR-ƴ, while increasing the 
gene expression of adiponectin. Increased adiponectin levels 
post green tea consumption was also reported in human 
subjects. A12-week randomized controlled trial that involved 
consumption of 458 mg/day of green tea catechins by obese 
adults showed increase in adiponectin levels. In addition, 
there was significant decrease in cholesterol, triglycerides 
and low density lipoproteins (LDL) [41].  

 In addition, Green tea consumption by diabetic 
individuals has been shown to be beneficial. Indeed, 
ingestion of 582 mg/day for 12 days of green tea catechins 
significantly reduced waistline and visceral fat. Further, 
consumption of green tea polyphenols significantly increased 
adiponectin levels. Furthermore, green tea polyphenols 
improved insulin production as demonstrated by reduced 
haemoglobin A1c levels [40]. 

 Although there has been evidence to suggest adiponectin 
as an anti-obesity adipocytokine, there has also been 
conflicting evidence that indicates green tea is ineffective in 
increasing adiponectin levels [43]. A study by Basu et al. 
[45] involved human subjects who were suffering from 
obesity and metabolic syndrome. Following 8 weeks of 
consumption of decaffeinated green tea (4 cups per day, 
equivalent to 400mg of EGCG per day) or decaffeinated 
green tea extract capsule (2 capsules per day with 4 cups of 
water, equivalent to 460mg of EGCG per day) did not 
significantly alter adiponectin levels. A similar findings were 
reported by Ryu et al [46] in a study involving type 2 
diabetic human subjects who consumed green tea (9 grams 
green tea per 900mls water) for a 4 week.  

 Although there is more evidence that demonstrates 
increase adiponectin levels following green consumption and 
this potential of green tea can be used to combat obesity, 
there are reports that suggest green tea consumption does not 
alter adiponectin levels. Therefore, further studies are 
warranted to fully explore the potential effect of green tea on 
adiponectin and other pathways that play a role in 
controlling fat production and metabolism. One potential 
target is insulin sensitivity. Indeed, several studies suggested 
that adiponectin plays a larger role in insulin sensitivity in 
obese individuals with type 2 diabetes, rather than effecting 
physiology in healthy individuals or in weight loss [47]. 
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Furthermore, a recent study by Nirengi et al [48] 
demonstrating increase in brown adipose tissue in healthy 
women post consumption of a beverage containing green tea 
catechins suggesting a possible mechanism for the increase 
in energy expenditure. 

CONCLUSION 

 Tea consumption is a common practice in many cultures 
and communities around the world. There are evidence that 
suggest green tea has been used a medicinal remedy for many 
conditions. Green tea consumption has been shown to be 
associated with multiple beneficial biological outcomes. One of 
these beneficial properties of green tea is reduction in body 
weight via the modulation of leptin and adiponectin. There are 
many reports that demonstrate decreased leptin levels following 
green tea consumption.  Leptin directly affects body weight by 
increasing energy expenditure and fat oxidation. Furthermore, it 
has been shown that adiponectin levels are increased post green 
tea ingestion. Adiponectin has been shown to play a role in 
weight loss indirectly through altering insulin sensitivity. In 
order to utilise green tea as an anti-obesity treatment further 
research needs to be conducted to fully understand the 
mechanisms by which green tea functions to decrease weight, 
and therefore to decrease the main risk factor of CVD, obesity. 
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