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Abstract: In response to the increased popularity and greater demand for medicinal plants, a number of
conservation groups are recommending that wild medicinal plants be brought into cultivation. Green Tea is one
of the most ancient and popular therapeutic beverages consumed around the world. This product is made from
the leaf of the plant called “Camellia sinensis”. It can be prepared as a drink, which can have many systemic
health effects or an “extract” can be made from the leaves to use as medicine. Green tea is reported to contain
thousands of bioactive ingredients which are almost contributed by polyphenols which plays a key role in
prevention and treatment of many diseases. The aim of this literature review was to illustrate therapeutic
properties of the plant “Green tea”.
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INTRODUCTION General  Information:  The  Green  tea is obtained from

Since ancient times, plants have been an exemplary
source of medicine. Ayurveda and other Indian literature
mention the use of plants in treatment of various human
ailments. India has about 45,000 plant species and among
them, several thousands have been claimed to possess
medicinal properties. Traditional system of medicine is
found to have utilities as many accounts. Due to
population  rise  adequate supply of drug and high cost
of  treatment  in  side  effect along with drug resistance
has  been  encountered  in synthetic drugs, which has
lead  to  an  elevated emphasis for the use of plants to
treat  human diseases. The affordability of herbals has
also drawn the attraction towards their use. India is one of
the oldest civilizations which is known for rich repository
of medicinal plants. Camellia sinensis is the species of
plant whose leaves and leaf buds are used to produce
Chinese tea. It is of the genus Camellia, a genus of
flowering plants in the family Theaceae. White tea, green
tea, oolong and black tea are all harvested from this
species, but are processed differently to attain different
levels of oxidation. Kukicha (twig tea) is also harvested
from Camellia sinensis, but uses twigs and stems rather
than leaves. Common names include tea plant, tea tree and
tea shrub.

the tea plant Camellia sinensis belongs to the family
Theaceae.  Tea  is  the  most  consumed  drink  in the
world  after  water.  Green  tea  is a ‘non-fermented’ tea
and  contains  more catechins than black tea or oolong
tea. Catechins are in vitro and in vivo strong anti-
oxidants.  In  addition,  its  content  of  certain minerals
and vitamins increases the antioxidant potential of this
type of tea. Presently, it is cultivated in at least 30
countries around the world. Tea beverage is an infusion
of the dried leaves of Camellia sinesis. It is a widely used
medicinal plant by the trials throughout India, China and
popular in various indigenous system of medicine like
Ayurveda, Unani and Homoeopathy Green tea has been
consumed throughout the ages in India, China, Japan and
Thailand.

Scientific Classification:

Kingdom : Plantae
Order : Ericales
Family : Theaceae
Genus : Camellia
Species : C. sinensis
Binomial name : Camellia sinensis (L.) Kuntze
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Common Names: Chemical Constituents: Tea is reported to contain nearly

India : Chha contributed by polyphenols [1]. Other compounds are
China : Cha alkaloids (caffeine, theophylline and theobromine), amino
Russia : Chai acids, carbohydrates, proteins, chlorophyll, volatile
Africa : Itye organic compounds (chemicals that readily produce
Italy : Te vapors and contribute to the odor of tea), fluoride,
England : Tea plant aluminum, minerals and trace elements [2]. Polyphenols
United State : Tea found in tea are mostly flavonoids [3]. The polyphenols,

Description: Chinese Camellia sinensis is native to catechins, are thought to be responsible for the health
mainland China, South and Southeast Asia, but it is today benefits that have traditionally been attributed to tea,
cultivated across the world in tropical and subtropical especially green tea [4]. Major catechins are (-)-
regions. It is an evergreen shrub or small tree that is epicatechin gallate (ECG), (-)-epicatechin (EC), (-)-
usually trimmed to below two metres (six feet) when epigallocatechin (EGC) and (-)-epigallocatechin gallate
cultivated for its leaves. It has a strong taproot. The (EGCG) (Figure 2). The most active and abundant catechin
flowers  are yellow-white, 2.5-4 cm in diameter, with 7 to 8 in green tea is epigallocatechin-3-gallate (EGCG). Black tea
petals. The seeds of Camellia sinensis and Camellia contains much lower concentrations of these catechins
oleifera can be pressed to yield tea oil, a sweetish than green tea [5]. Oolong tea contains a mixture of simple
seasoning and cooking oil that should not be confused polyphenols, such as catechins and complex polyphenols
with tea tree oil, an essential oil that is used for medical [6]. Black, Green and Oolong tea are all extremely good
and cosmetic purposes and originates from the leaves of sources of vitamin C.
a different plant. The leaves are 4-15 cm long and 2-5 cm
broad. The young, light green leaves are preferably Medicinal Properties and Pharmacology
harvested for tea production; they have short white hairs Anti-Aging Activity: According to the free radical theory
on the underside. Older leaves are deeper green. Different of aging, [7] increased free radical generation and
leaf ages produce differing tea qualities, since their oxidative stress are the basis for phenotypic changes that
chemical compositions are different. Usually, the tip (bud) lead to age-associated functional deterioration and
and the first two to three leaves are harvested for neurodegeneration. Several age associated diseases such
processing. This hand picking is repeated every one to as cancer, Parkinson's disease, Alzheimer's disease,
two weeks. cardiovascular diseases and diabetes have their etiologies

Leaves by ethanol and enhanced by aging [11].

Fruits against beta-amyloid induced neurotoxicity in cultured

Figure 1: Camellia sinensis antioxidant  properties  [12].  In  addition, EGCG regulates

4000 bioactive compounds of which one third is

a large group of plant chemicals that includes the

linked to changes in oxidant/anti-oxidant balances and
free radical damage [8, 9]. However, Kitani et al. [10]
report that green tea as the sole source of liquid did not
significantly increase life span in mice, compared to
controls. However, green tea did protect against ethanol-
induced oxidative stress in aged mice and prevented
serum lipids and protein from oxidative damage, produced

Neurodegenerative Diseases 
Anti Alzheimer Activity: Although there is no
epidemiological evidence in human studies of the benefit
of green tea for Alzheimer's disease, several studies in
animal and cell culture models suggest that EGCG from
green tea may affect several potential targets associated
with Alzheimer's disease progression. EGCG protects

hippocampal neurons, an effect attributed to its
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Epigallocatechin gallate (EGCG) Epicatechin gallate (ECG)

Epicatechin Catechin

Epigallocatechin (EGC) Gallic Acid

Fig. 2: Basic structures of different green tea polyphenols

the processing of APP, through PKC activation, to the prevented the accumulation of iron and alpha-synuclein
nonamyloidogenic soluble APP (sAPP), thus preventing in MPTP-treated mice [17]. These effects have been
the formation of the neurotoxic beta-amyloid [13]. EGCG attributed to the antioxidant activity and iron-chelating
and other green tea catechins have also been shown to properties of EGCG, respectively. Epidemiological studies
inhibit the beta secretase enzyme (BACE1) that is on the prevalence of Parkinson's disease and green tea
responsible for processing sAPP to beta-amyloid, thus consumption do show a 5- to 10-fold lower incidences of
having a potentially synergistic inhibitory effect on the the disease in Asian populations, [18, 19] although
production of beta-amyloid [14]. several other studies show a protective effect of iron

Antiparkinson Activity: Various studies have shown that
green tea and EGCG significantly prevent these Antistroke Activity: A population based prospective
pathologies in animal models [15]. EGCG, administered cohort study of 40,530 Japanese aged 40-79 years with no
orally in doses as low as 25 mg/kg, prevented loss of previous history of cardiovascular disease was carried out
dopaminergic neurons in the substantia nigra and over 11 years [23]. Reduced risk from cardiovascular
preserved striatal levels of dopamine [16]. EGCG disease and  especially  from  stroke,  was   found   to  be

chelators and antioxidants in general [20-22].
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associated with increased consumption of green tea Anticancer Activity: Green tea has a reputed role in
particularly in women. One study found an inverse cancer prevention as tea catechins have been shown to
relationship between the habit of drinking over 5 cups of inhibit tumour cell proliferation as well as promote the
green tea daily with having a history of stroke [24]. A destruction of leukaemia cells [33]. Laboratory studies on
follow up study showed those who drank less green tea cultures of tumour cells and mice given carcinogenic
were at least twice as likely to die of stroke or cerebral chemicals, showed green tea’s potential to inhibit cancer
hemorrhage [24]. A recent meta analysis of current cell growth. Stomach cancer is the second most common
literature found people consuming 3 or more cups of form of cancer worldwide. Thus much research has gone
green or black tea had 21% less chance of suffering a into searching for cures and treatments thereof. One such
stroke [25]. EGCG has been shown to afford protection study, conducted in China, [34] aimed at investigating the
against neuronal damage after ischemia in gerbils, when effect of green tea consumption on chronic gastritis and
administered systemically at 50 mg/kg immediately after the risk of stomach cancer. Their sample included 133
excitotoxic ischemic insult [26]. At this dose, EGCG was stomach  cancer  cases, 166 chronic gastritis cases and
also found to exhibit a significant antioxidant effect in rats 433 healthy controls. Results showed an inverse
and protected against neurological deficit and infarction association between green tea drinking and both
due to the focal ischemia, when administered 24 h after a diseases. Furthermore, dose-response relationships were
transient cerebral occlusion [27]. observed, with years of green tea consumption being

Cardiovascular Diseases: The protective effect of green chronic gastritis. A study using 8552 residents,
tea in cardiovascular diseases is also thought to stem representative of Japan’s population, tested whether or
from its antioxidant activity. Indeed, oral intake of green not Green tea was an effective anti-carcinogenic.[35]
tea extract by human volunteers increased resistance of Results showed a decreased relative risk of cancer
plasma LDL to oxidation in vivo, an effect that may lower incidence for those consuming over ten cups, compared
the risk of artherogenesis [28]. Green tea extract also with those consuming below three cups of green tea per
attenuated blood pressure increases in spontaneously day. The risks decreased by 57 % for women, 54 % for
hypertensive rats, an effect attributed to its antioxidant men and 59 % for both sexes. In addition, increased
properties [29]. Coronary artery disease is associated with consumption was associated with a significant delay in
increased oxidative stress and dysfunction of the the onset of cancer. Green tea and black tea polyphenols
endothelium (cells lining the heart, blood and lymphatic inhibit cell growth and induce apoptosis of human
vessels and various other cavities). Some antioxidants are cervical cancer cells [36]. Green tea consumption helps
known to reverse endothelial dysfunction [30]. Thus protect against colorectal cancer as suggested by a four
numerous studies have aimed at determining whether or year study of 69,710 women aged 40-70 years. Studies in
not the antioxidant polyphenols (flavonoids and animal models have demonstrated that green tea and
catechins) present in tea, can perform the same function. EGCG can inhibit carcinogenesis at all stages, viz.
Although results tended to be equivocal, several findings initiation, promotion and progression [37]. This
were quite common. Various case studies show that tea multifaceted inhibition of the tumorigenic process is
does not decrease blood pressure, nor plasma lipids attributed to a combination of antioxidative,
(cholesterol) ex vivo [31] and while tea catechins do antiproliferative and pro-apoptotic effects [38]. Green tea
inhibit the peroxidation of LDL (low density lipoprotein) and EGCG have also been shown to inhibit the process of
cholesterol in vitro, the effect ex vivo is small [31, 32] angiogenesis, tumor metastasis and invasion in animal
cholesterol lowering has been documented in mice and models [39-41]. The relevance of the various mechanisms
green  tea consumption has been shown to reduce the of antiproliferative, anti-angiogenic and anti-invasive
development of aortic atherosclerosis (hardening, activities of green tea and catechins, to the prevention of
thickening and elasticity-loss of arteries) in rabbits, it is carcinogenesis in humans, represents a monumental
more difficult to show in humans and results are challenge, yet to be addressed [42].
inconsistent. While most epidemiological studies support
the suggested role of tea in decreasing the risk of Antidiabetic Activity: Green tea has an antidiabetic effect.
coronary artery disease, there is much debate as to the It lowered glucose levels in the bloodstreams of diabetic
mechanisms of benefit. However, the potential benefits of mice without affecting insulin levels [43]. Long-term
tea consumption are worthy of confirmation by more administration of green tea extract to normal rats increased
human trials. insulin sensitivity [44]. When administered to fructose-fed

more effective in combating both stomach cancer and
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rats, green tea extract was also found to prevent Skin Disorders: Using different animal models, many
development of insulin resistance, hyperglycemia and
other metabolic defects [45].

Anticaries Activity: Green tea extract is effective in
preventing dental caries because of its dual effect, that is,
its flavor compounds are antibacterial while polyphenols
possess  a  antiplaque activity. A synergistic effect of
128-folds to 256-folds was observed when combined with
sesquiterpene hydrocarbons (delta cadinene and
caryophyllene) and indole [46]. Tea leaves are rich in
fluoride, which is known to enhance dental health and
prevents dental caries. However, the possible dental
health benefits of tea are not limited to fluoride, but
involve other tea components [47]. Dental caries are
induced by oral microflora. Several green tea polyphenols
have preventative effects on dental caries [48, 49]. Among
the catechins, GC and EGC are most active, inhibiting the
growth of 10 strains of cariogenic bacteria [48]. ECG, GCG
and EGCG strongly inhibit GTase and inhibit adherence of
the bacteria to dental surfaces [49-51]. In humans, a
double-blind study showed that rinsing the mouth after
meals with 0.05 to 0.5% green tea polyphenols for 3 days
inhibits dental plaque formation by 30 to 43% [52].

Obesity and Weight Loss: Green tea extract standardised
to 8.35% caffeine and 24.7% catechins has been shown to
stimulate brown adipose tissue in vivo, with
thermogenesis greater than the effect the caffeine content
accounts for long term ingestion of tea catechins stopped
the accumulation of body fat in mice with high fat diet
induced obesity, [53] possibly due to the activation of
hepatic lipid metabolism [54]. This effect was also found
in non obese rats [55]. An open study found that an 80%
ethanol extract of green tea standardised to 25% catechins
reduced weight in moderately obese by 4.6% and waist
circumference by 4.5% after 3 months use. However a
double blind placebo controlled parallel trial of 46 women
showed no difference between the placebo and green tea
groups over 87 days in either weight loss or metabolic
parameters. Several studies have suggested that oral
consumption of green tea may protect against obesity-
related disorders such as artherosclerosis, diabetes and
hypertension. Interestingly, [56] showed that purified
EGCG (50-100 mg/kg), but not other green tea catechins,
significantly reduced or prevented an increase in body
weight in lean and obese Zucker rats, an effect that
appeared to be reversible and associated with a reduction
in food intake.

laboratories have shown that green tea extract, taken
orally or applied to the skin, inhibits skin tumour
formation induced by chemical carcinogens or ultra-violet
radiation (UVB). The extracts also possess anti-
inflammatory activity that similarly to the anticancer
forming activity, is owed to the polyphenolic constituents
present therein. The polyphenol mainly responsible for
the prevention of cancer formation is epigallocatechin-3-
gallate (EGCG). When applied to mouse skin, EGCG
prevents UVB-induced oxidative stress and suppression
of the immune system. Mouse skin models have
illustrated extensive beneficial effects of green tea extracts
and although only a few human skin studies have been
conducted, many cosmetic and pharmaceutical companies
are supplementing their skin care products with green tea
extracts [57].

CONCLUSIONS

Human studies suggest that green tea may contribute
to a reduction in the risk of cardiovascular disease and
some forms of cancer, as well as to the promotion of oral
health and other physiological functions such as
antihypertensive effect, body weight control, antibacterial
and antivirasic activity, bone mineral density increase,
antifibrotic properties and neuroprotective power.
Increasing interest in its health benefits has led to the
inclusion of green tea in the group of beverages with
functional properties. Other traditional uses of green tea
include treating flatulence (gas), regulating body
temperature and blood sugar, promoting digestion and
improving mental processes. As an herbal remedy, green
tea is often recommended to ease stomach discomfort,
vomiting and to stop diarrhea. The antibacterial action of
tea is useful in treating infections and wounds. The
research interest based on tea components may provide
an approach to decrease the incidence of and mortality
from various diseases. Overall tea is an affordable
beverage of natural origin compared to modern beverages
such as soft drinks.
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