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ABSTRACT
Tea is rich in polyphenolic catechins which are
beneficial to health. There have been evidences
suggesting that habitual tea consumption may
reduce the risk of cardiovascular disease (CVD).
Intake of tea or catechins isolated from tea was
shown to inhibit the development of CVD in
population studies and in animal models. Many
possible pathways and mechanisms were investigated. There have been evidences showing
that tea and tea catechins reduced the risk of
CVD by enhancing antioxidant activity, attenuating metabolic syndrome, inhibiting angiotensin
converting enzyme, improving endothelial dysfunction, preventing cardiac hypertrophy and
protecting mitochondria from damage.
Keywords: Camellia sinensis; Hypertension;
Antioxidant; Metabolic Syndrome; Endothelial
Dysfunction; Cardiac Hypertrophy; Mitochondria

1. INTRODUCTION
Tea prepared using leaf of Camellia sinensis is one of
the most popular beverages worldwide and its habitual
consumption has been associated with health benefits.
The health beneficial effects of tea are attributed to its
polyphenolic catechins [1]. Tea is classified as non-fermented green tea, semi-fermented oolong tea and fullyfermented black tea. Catechins such as (-)-epigallocatechin-3-gallate (EGCG), (-)-epigallocatechin (EGC), (-)epicatechin-3-gallate (ECG) and (-)-epicatechin (EC) are
major polyphenols in fresh tea leaf. The tea catechins are
oxidized during the fermentation process of tea manufacture, resulting in the formation of orange and red
pigments such as theaflavins and thearubigins. Concentration of catechins ranges from 150 mg/g to 200 mg/g in
green tea, and 40 mg/g to 60 mg/g in black tea, with oolong tea in between, owing to their difference in fermentation. The other chemical compositions of tea were also
Copyright © 2013 SciRes.

varied among the three kinds of teas (Table 1).
The cardioprotective effects of polyphenols are attributed to antioxidant, anti-inflammatory properties and
also improvement of ultra structures of left ventricular
mitochondrion and regulation of levels of plasma angiotensins and high density lipoprotein (HDL)-cholesterol.
The cardioprotective and antihypertensive effects of tea
and its catechins were reviewed and discussed in this
paper.

2. EVIDENCES OF EPIDEMIOLOGICAL
AND CASE-CONTROL STUDIES
An investigation on 1507 subjects (711 men and 796
women) in Tainan City of Taiwan showed that 600 habitual tea drinkers (39.8%) who consumed 120 mL/d or
more for at least 1 year had significantly lower risk of
developing hypertension than nonhabitual tea drinkers.
Compared with nonhabitual tea drinkers, the risk of developing hypertension decreased by 46% for those who
drank 120 to 599 mL/d and was further reduced by 65%
for those who drank 600 mL/d or more after carefully
adjusting for age, sex, socioeconomic status, family history of hypertension, body mass index, waist-hip ratio,
lifestyle factors, and dietary factors [2]. The Japan Collaborative Cohort Study for Evaluation of Cancer Risk
(JACC Study) examined the relationship between the
consumption of tea and risk of mortality from cardiovascular disease (CVD), in which 76,979 individuals aged
40 - 79 years free of stroke, coronary heart disease (CHD)
and cancer at entry were prospectively followed and the
daily consumption of beverages was assessed by questionnaires. It showed that a moderate consumption of
Table 1. Chemical composition of various teas (mg/g).
Component

Green tea

Oolong tea

Total catechins

150 - 200

70 - 150

Black tea
40 - 60

Caffeine

20 - 60

20 - 50

20 - 60
5 - 10

Theanine

8 - 20

8 - 15

Theaflavins

-

3-5

5 - 20

Thearubigins

-

5 - 20

60 - 180
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coffee, green tea and oolong tea was associated with a
lower risk of mortality from CVD [3].
A study investigating the association between green
tea consumption and arteriographically determined coronary atherosclerosis in a Chinese population showed that
green tea consumption can protect against the development of artery disease [CAD] in Chinese male patients,
with an adjusted odds ratio (OR) of 0.62 (95% confidence interval, 0.38 - 1.01), compared with those who
did not drink green tea. Compared to non-tea drinkers,
the ORs were 1.09 (0.61 - 1.96) in male patients consuming less than 125 g of dried green tea leaves per
month, 0.36 (0.19 - 0.71) for 125 - 249 g per month and
0.36 (0.17 - 0.73) for ≥250 g per month, with a statistically significant test for trend (p < 0.001). Similar doseresponse relationships were also observed for frequency,
duration, concentration and starting age of green tea
drinking in male patients. However, no inverse association was found between green tea consumption and CAD
in female patients [4].
Data from subjects comprised 1827 men and 2918
women aged 20 - 69 years examined by the Korean National Health and Nutrition Examination Survey showed
that dietary intake of flavan-3-ols such as tea catechins
may have beneficial effects on metabolic syndrome (MetS)
risk by reducing the risk of hypertension. In the female
subjects, flavan-3-ols intake was inversely associated with
the risk of MetS after adjusting for potential confounders,
but no significant association between flavan-3-ols intake and risk of MetS was found in the male subjects [5].

3. ENHANCING ANTIOXIDANT ACTIVITY
Antioxidant activity of tea depends on tea processing
and extraction methods owing to their differences in concentration of antioxidant catechins. Hot water extracts of
green tea (catechins concentration 136.40 - 191.33 mg/g)
were more effective in antioxidant activity, reducing
power and scavenging ability on hydroxyl radicals but
less effective in chelating ability on ferrous ions than its
cold water extracts (catechins concentration 130.22 146.28 mg/g). The half maximal effective concentration
(EC50) values in antioxidant activity and reducing power
of green tea extracts were 2.17 - 2.75 mg/mL and 0.22 0.30 mg/mL, respectively, and EC50 values in scavenging ability on hydroxyl radicals and chelating ability on
ferrous ions were 3.31 - 4.54 mg/mL and 1.63 - 3.09
mg/mL [6].
Oxidative stress and endothelial dysfunction are closely
associated with hypertension and insulin resistance (IR)
in metabolic syndrome (MetS). There was study showing
that decaffeinated green tea extracts (GTE) reduced the
formation of reactive oxygen species (ROS) and nicotinamide adenine dinucleotide phosphate (NADPH) oxiCopyright © 2013 SciRes.

dase activity, and stimulated phosphorylation of endothelial nitric oxide synthase (eNOS) and Akt in the aorta
of a rat model of MetS, which resulted in improved endothelial dysfunction and IR, and eventually lowered blood
pressure (BP). When Otsuka Long-Evans Tokushima
Fatty (OLETF) rats (13 weeks old, MetS) were supplemented with decaffeinated-GTE 25 mg/kg·day (GTEOLETF), indicators BP (121 ± 3 mmHg), fasting/postprandial 2 h glucose (115 ± 7/132 ± 16 mg/dL) and insulin level (2.4 ± 1.3 ng/mL) of GTE-OLETF were significantly lower than those of OLETF (BP = 130 ± 7 mmHg,
fasting/postprandial 2 h glucose = 141 ± 18/159 ± 13
mg/dL, insulin = 4.8 ± 2.3 ng/mL). Furthermore, decaffeinated-GTE significantly reduced vascular ROS formation and NADPH oxidase activity, and improved endothelium dependent relaxation in the thoracic aorta of the
tested rats. Immunohistochemical staining tests showed
that the expression of p47 and p22phox (NADPH oxidase subunits) were suppressed by decaffeinated-GTE,
but phosphorylation of eNOS and Akt in the immunoblotting of aortas were stimulated [7].
Though black tea and green tea had different composition of tea polyphenpls, both of them attenuated blood
pressure increases through their antioxidant properties in
stroke-prone spontaneously hypertensive rats (SHRSP).
When SHRSP was fed with black tea polyphenols (BTP,
containing 3.5 g/L thearubigins, 0.6 g/L theaflavins, 0.5
g/L flavonols and 0.4 g/L catechins) and green tea polyphenols (GTP, containing 3.5 g/L catechins, 0.5 g/L flavonols and 1 g/L polymetric flavonoids) and tap water
(control, 30 mL/d), systolic and diastolic BP were significantly lower in the BTP and GTP groups than in the
controls during the daytime. The GTP significantly increased catalase expression. The phosphorylated myosin
light chain (MLC-p) expression in the aorta was significantly decreased by BTP and GTP [8].
Out-of-control ROS signaling is one of the key events
in the pathogenesis of endothelial dysfunction and essential hypertension. Tea polyphenols regulated ROS-related protein expression and might be beneficial in alleviating angiotensin (Ang) II-induced hyperpermeability,
preventing endothelial cell dysfunction and development
of CVD, including hypertension. Ying et al. found that
tea polyphenols decreased the production of ROS via
regulation of the protein expression of NADPH oxidase
in bovine carotid artery endothelial cells (BCAECs).
Both GTP and BTP down-regulated the expression of
NADPH oxidase subunits p22phox and p67phox while
up-regulating catalase expression (p < 0.05). Pre-treatment with GTP or BTP for 24 h significantly decreased
the super-oxide anion level (p < 0.05) and permeable
fluorescence intensities in Ang II-stimulated BCAECs
[9]. Jówko et al. confirmed that a 4-week supplementation with GTP (640 mg/d) enhanced the antioxidant deOPEN ACCESS
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fense system in plasma at rest and, in turn, gave protection against oxidative damage induced by both shortterm muscular endurance test and long-term strength
training [10]. Oxidative stress induced by hypertension
was reported to cause alterations in neural cytoarchitecture and cognitive dysfunction. Green tea EGCG reduced
the progressive increase in blood pressure in spontaneous
hypertension rats (SHRs), and prevented most of the increased locomotor activity in addition to improving
learning and memory through its powerful antioxidative
properties [11].

4. ATTENUATING METABOLIC
SYNDROME
Metabolic syndrome (MetS) is a group of risk factors
that occur together and increase the risk for CVD and
diabetes, including insulin resistance (IR), obesity, hypertriglyceridemia, hypercholesterolemia and hypertension.
Hypertension and IR in Sprague-Dawley (SD) rats can
be induced by feeding a fructose-rich diet. Wu et al. examined the effects of green tea supplementation (0.5 g
green tea powder dissolved in 100 mL of deionized water)
on IR and hypertension in the fructose-fed SD rat model.
It showed that the fructose group developed fasting hyperglycemia, hyperinsulinemia, and elevated blood pressure. Insulin-stimulated glucose uptake and insulin binding of adipocytes were significantly reduced, and the
glucose transporter IV (GLUT IV) content of adipocytes
also decreased. All of these metabolic defects, including
IR and BP were improved by the green tea supplementation [12]. It is considered that the amelioration of IR by
green tea is associated with the increased expression of
GLUT IV.
EGCG is considered to augment metabolic and vascular actions of insulin. Like enalapril (an angiotensin converting enzyme inhibitor), acute action of EGCG stimulated the production of nitric oxide from endothelium,
resulting in improvement of insulin sensitivity and increase in plasma adiponectin levels in SHR (a model of
metabolic syndrome with hypertension, insulin resistance,
and overweight) [13].
In a double-blind, placebo-controlled trial, 56 obese,
hypertensive subjects were randomized to receive a daily
supplement of 1 capsule containing either 379 mg of
green tea extract (GTE) or a matching placebo. After 3
months of supplementation, both systolic and diastolic
blood pressures had significantly decreased in the GTE
group as compared with the placebo group (p < 0.01).
Compared with the placebo group, fasting serum glucose,
insulin levels, IR, serum tumor necrosis factor and Creactive protein were significantly decreased, whereas
total antioxidant status significantly increased in the GTE
Copyright © 2013 SciRes.
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group (p < 0.05) [14]. IR Improvement by GTE was also
observed in SHR test [7].
Hasegawa et al. found that oral administration of powdered green tea (130 mg/d) to male Zucker rats fed a
50% sucrose diet containing 15% butter resulted in reduction of body weight (BW) gain within 2 days, accompanying with significantly lowered adipose tissue
weight [15]. Zhang et al. reported that visceral fat area,
BW, and body fat were reduced significantly by drinking
a 350-mL bottle of catechin-enriched green tea beverage
which contained 609.3 mg total catechins and 68.7 mg
caffeine after lunch time daily for 12 weeks in Chinese
adults [16].
The preventive mechanism of tea on obesity was related to inhibition of pancreatic lipase (PL) and regulation of expressions of proteins or related genes. Grove et
al. reported that supplementation with feed containing
0.32% green tea EGCG for 6 weeks in high fat-fed,
obese mice, BW gain and fecal lipid content decreased
by 44% (p < 0.01) and 29.4% (p < 0.05) compared to
control, whereas in vitro, EGCG dose-dependently inhibited PL (IC50 = 7.5 mu mol/l) in a noncompetitive manner with respect to substrate concentration [17]. Insulin-like growth factor binding protein-1 (IGFBP-1) was
considered to be a novel molecule target for the prevention of obesity by green tea in adipose tissue [18]. In
C57BL/6 mice fed a high-fat (HF) diet and 3T3-L1 adipocytes, treatment with green tea and its major polyphenol EGCG induced the expression of IGFBP-1 and the
IGFBP-1 expression level was negatively correlated with
adipose tissue weight. Lu et al. revealed the beneficial
effects of GTP on BW via regulating obesity-related
genes, anti-inflammation, anti-oxidant capacity, and estrogen-related actions in HF-induced obese SD rats. The
expression levels of orexigenic genes (Agrp, Ghrl, and
Nr3c1), anorectic genes (Apoa4, Cntf, Ghr, IL-1 beta,
Ins1, Lepr, and Sort) and genes relating to energy expenditure (Adcyap1r1 and Adrb1) were significantly changed
by feeding with HF-diet, but supplementation of GTP in
the drinking water restored the expression levels of these
genes and reduced BW as compared to the HF-diet group
[19].
The major inflammatory cytokines interleukins (IL)
such as IL6, play a crucial role in infection, inflammation
and stress responses. Matrix metalloproteinases (MMPs)
consist of a multigene family of zinc-dependent extracellular matrix (ECM) remodeling endopeptidases implicated in pathological processes. The mRNA expression
of both IL-6 and MMP-9 increased significantly in a
time-dependent manner in THP-1 macrophages cultured
in normocholesterolaemic hypertensive sera (p < 0.05),
but the expression increase was abolished by GTP treatment (p < 0.05) [20].
It is known that plasminogen activator inhibitor-1
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(PAI-1) plays a pivotal role in CVD including arteriosclerosis and hypertension. The high PAI-1 plasma levels
were associated with coronary heart disease. Cardiovascular protection effects of GTP are considered to be related to the GTP inhibition of PAI-1 expression and
PAI-1 release from endothelial cells through the PI3K/
Akt pathway. Liu et al. showed that the expression and
secretion of PAI-1 in endothelial cells and bovine aortic
endothelial cells were significantly reduced by GTP
treatment in a time dependent and dose-dependent manner. The GTP-induced inhibitory effect was associated
with an increased activation of the protein kinase Akt
[21].
Caveolin-1 (Cav-1), a negative regulator of endothelial
nitric oxide synthase (eNOS), influences various aspects
of the cardiovascular functions. GTP (0.04 - 4.00 μg/mL)
down-regulated Cav-1 protein expressions and mRNA
levels dose-dependently in bovine aortic endothelial cells
(BAECs) via activating ERK1/2 and inhibiting p38MAPK
signaling [22].
Hypercholesterolemia is the presence of higher concentrations of low density lipoprotein (LDL) and lower
concentrations of functional high density lipoprotein (HDL)
in the blood, which are strongly associated with CVD
because these promote atheroma development in arteries
(atherosclerosis). A study on obese women showed that
oral administration of a capsule containing 400 mg green
tea extract three times per day for 12 weeks had significant reduction in LDL-cholesterol and triglyceride, but
marked increase in the levels of HDL-cholesterol, adiponectin and ghrelin, though the decrease in BW was not
statistically significant [23].
Diabetes and obesity are common metabolic disorders
which are associated with the development of CVD.
Moderate tea consumption (1 - 2 cups/day) was associated with 88% (95% CI 76% - 98%) lower odds of having diabetes among non-obese participants, irrespective
of age, sex, smoking, physical activity status, dietary
habits and other clinical characteristics [24].

5. INHIBITING ANGIOTENSIN
CONVERTING ENZYME
Angiotensin is a peptide hormone that causes vasoconstriction and a subsequent increase in blood pressure,
and it is a part of the renin-angiotensin system, which is
a major target for drugs that lower blood pressure. It is
considered that the effect of green tea on hypertension
might be related to its inhibition of angiotensin converting enzyme (ACE). Liang et al. showed that intragastric
administration at dosages 0.2 and 1.0 g/kg·d of green tea
significantly decreased blood pressure and plasma angiotensin II level, accompanying the improvement of
ultra structures of left ventricular mitochondrion and
Copyright © 2013 SciRes.

myofibrillae in SHR [25]. The inhibitory effect of tea on
ACE depended on chemical composition of the tea. It
was reported that green tea prepared using leaf of tea
cultivar “Benifuuki” had a stronger suppressive effect on
the ACE activity and blood pressure because it contained
a higher level of (-)-epigallocatechin-3-O-(3-O-methyl)
gallate, an O-methylated derivative of EGCG than the
other cultivars [26]. The GABA (gamma-aminobutyric
acid)-rich tea was more effective in preventing the development of hypertension in Dahl salt-sensitive rats fed
with a high salt diet [27].

6. IMPROVING ENDOTHELIAL
DYSFUNCTION
Endothelial dysfunction is a systemic disorder and a
key variable in the pathogenesis of atherosclerosis and it
is regarded as an integrated index of all atherogenic and
atheroprotective factors present in an individual.
Black tea consumption significantly increased the posthyperemia brachial artery diameter (BAD), flow-mediated vasodilation (FMV), and FMV% (p < 0.05), resulting in improvement of endothelial function and endothelium-dependent arterial vasodilation in renal transplant
recipients [28]. Ihm et al. found that intake of catechin
normalized blood pressure and prevented endothelial
dysfunction and IR in the prediabetic stage [7].
A key modulator of endothelial cell activity is nitric
oxide (NO), which under physiological conditions is
mainly produced by the endothelial nitric oxide synthase
(eNOS) isoform. NO regulates vascular tone, proliferation of vascular smooth muscle cells and hemostasis.
Disruptions in the physiological production of NO triggers endothelial cell dysfunction, resulting in an increased risk of CVD. Treatment of human coronary artery endothelial cells with green tea EC led to time- and
dose-dependent effects on eNOS, peaking at 10 min at 1
µmol/L. EC treatment activated eNOS via serine 633 and
serine 1177 phosphorylation, threonine 495 dephosphorlation and partially via the Ca2+/CaMKII pathway [29].
The physiological increase in NO bioavailability by green
tea is considered to be promising for the prevention and
therapy of CVD.

7. PREVENTING CARDIAC
HYPERTROPHY
Cardiac hypertrophy is a thickening of the heart muscle
(myocardium) which results in a decrease in size of the
chamber of the heart, including the left and right ventricles.
It is usually the response to stress or disease such as hypertension, heart muscle injury, heart failure or neurohormones. GTE might block the development of cardiac
hypertrophy in an animal model of chronic renal failure.
Male SD rats were subjected to sham or remnant kidney
OPEN ACCESS
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surgery and given green tea extract (GTE, 0.1% and
0.25%) or plain drinking water for the next 4 weeks. The
administration of GTE at 0.25% resulted in attenuation of
left ventricular hypertrophy, hypertension, and preserved
cardiac Na-K-ATPase activity in rats subjected to remnant
kidney surgery (p < 0.01). GTE prevented increases in
ROS production [30].
A critical event in the development of atherosclerosis,
hypertension, and angioplasty-induced restenosis is the
hypertrophy of vascular smooth muscle cell (VSMC),
which can be stimulated by Angiotensin II (Ang II).
There was study showed that EGCG inhibited Ang IIstimulated VSMC hypertrophy through the JNK signaling
pathway at both transcriptional and posttranslational
levels [31].
Prevention of cardiac remodeling due to increased
pressure overload is important to reduce morbidity and
mortality. EGCG prevented the development of left ventricular concentric hypertrophy by pressure overload. Cardiac hypertrophy can be induced by suprarenal transverse
abdominal aortic constriction (AC) in rats. Experiment
showed that after 3 weeks of AC surgery, heart to body
weight ratio increased in the AC group by 34% compared to the sham group, while EGCG administration
suppressed the load-induced increase in heart weight by
69% [32], suggesting that increased left ventricular systolic dimensions and deteriorated systolic function were
relieved by EGCG.
Green tea both prevented and reversed the cardiovascular remodeling and metabolic changes seen in high
carbohydrate-fed rats. High carbohydrate diet-fed rats
showed glucose intolerance, hypertension, mild left ventricular hypertrophy and etc. Administration of green tea
to high carbohydrate diet-fed rats prevented and reversed
glucose intolerance and the increased systolic blood pressure, left ventricular wet weight, interstitial collagen and
passive diastolic stiffness [33].

8. PROTECTING MITOCHONDRIA FROM
DAMAGE
Mitochondria are described as “cellular power plants”
and mitochondrial disorders are implicated in the development of cardiac dysfunctions. Green tea gavage at
dosage 0.2 - 2.0 g/kg·day protected mitochondria of left
ventricular myocardium and aortic vascular smooth muscle cells from damage in SHR, along with decline in SBP
and the levels of plasma nitric oxide, aldosterone, malondialdehyde, and left ventricular hypertrophy index (LHVI)
in a dose dependant manner [34]. Transaortic abdominal
aortic constriction (TAC) decreased mitochondrial DNA
copy number and the activity of respiratory chain complexes I, III and IV in rats, but these decreases could be
reversed by EGCG treatment [35].
Copyright © 2013 SciRes.
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Mitochondrial DNA 5178 cytosine/adenine (Mt5178C/A)
polymorphism is reported to be associated with longevity
and to modify the effects of alcohol consumption on the
risk of hypertension in the Japanese population. Kokaze
et al. reported that there was a joint effect for Mt5178C/A
polymorphism and green tea consumption on the risk of
hypertension in middle-aged Japanese men. Irrespective
of antihypertensive drug treatment, the association between Mt5178C genotype and hypertension was dependent on green tea consumption [36].

9. CONFLICTING RESULTS
There were conflicting results about the effect of
drinking of tea on CVD and BP [37]. A case-control
study carried out among nulliparous pregnant women in
Quebec, Canada showed that persistent tea drinking during pregnancy may be associated with an increased risk
of pre-eclampsia [38]. There were studies of tea consumption involving a total of 343 subjects with a duration of 4 weeks showing that the tea intake had no significant effects on blood pressure compared with controls
[39]. Some studies even showed that tea ingestion caused
larger acute increases in blood pressure than caffeine
alone, but any acute pressor effect of tea ingestion on
blood pressure was transient [40].
There are many factors which affect the effects of tea
on cardiovascular diseases and blood pressure. The effects of tea on blood pressure may be varied in different
populations such as smokers, diabetics and those with
various elevations in blood pressure. This may explain
why conflicting results were given by various researchers
who did the studies under different backgrounds. Many
epidemiological surveys were carried out in the population of non-smokers who had high-normal blood pressures or mild systolic hypertension [40]. However, animal tests were carried out on the spontaneously hypertensive rats (SHR) [8,11,13,21]. The dosages used were
quite different between the tests, for example, green tea
7.6 g per person per day in human test [40], but 0.2 - 1.0
g/kg·day in SHR test [25]. Many experiments reported
were carried out in a short-term period, and the shortterm study may not reveal the longer-term interventions
and long-term consumption of tea. In addition, poor oral
bioavailability of tea catechins might be an important
factor leading to low pharmaceutic effects of tea ingestion [41-43]. Differences in oral bioavailability of tea
catechins between individuals with various physiological
statuses might lead to the different responses to tea and
tea extracts.

10. CONCLUSIONS
Tea is rich in antioxidant catechins which have effects
suppressing ROS and NADPH, but stimulating eNOS,
OPEN ACCESS
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Tea and its catechins

Suppressing ROS and
NADPH, stimulating eNOS

Improving endothelia
disfunction

Protecting mitochondria
from damages

Decreasing Ang-II by
inhibiting ACE

Suppressing
hyperglycemia and
hyperinsulinemia

Improving cardiac
hypertrophy

Suppressing hypertension
ROS: reactive oxygen species; NADPH: nicotinamide adenine dinucleotide phosphate; Ang-II: angiotensin II; ACE: angiotensin
converting enzyme.

Figure 1. Actions of tea and catechins on the development of CVD and hypertension.

resulting in improvement of endothelia disfunction and
decrease in Ang-II. Tea catechins improved cardiac hypertrophy through its protecting organelle, such as mitochondria from damages. Tea and catechins also suppressed hyperglycemia and hyperinsulinemia. All of these
functions would contribute to the suppression of hypertension (Figure 1).
The conflicting results reported about the effects of tea
and catechins on CVD might be attributed to the differences in research conditions such as dosages and physiological status of tested subjects, and also different bioavailability between the tested individuals. Further studies on
the absorption mechanism of tea catechins by human
body and techniques to improve their oral bioavailability
will be prospective aspects in this filed.
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