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ABSTRACT Green tea has been the topic of discussion in health care fraternity since a long time but recently the inter-
est in this has increased in light of the evidences that have come up. Green tea can be consumed as a drink with 

many systemic effects or it can also be used as a topical application with localized effects. Because of its active ingredients, green tea has 
multiple functions which collective prove to be beneficial to the oral and periodontal health. The periodontal effects of green tea include 
inhibiting the growth of certain known periodontal microbiota, reducing the inflammatory load and preventing bone resorption. The aim 
of this evidence based literature review is to give a brief introduction of the properties of green tea and to shed light on the recent evidences 
regarding the role of green tea on periodontal health.

INTRODUCTION:
Herbal products have been in use since historical times 
and have gained attention recently due to the observations 
of side effects and resistant strains to the use of pharma-
ceutical products. Dental medicine has become especially 
amenable to plant-derived products, driven by evidence 
that shows populations that regularly incorporate foods 
or beverages containing certain phytochemicals into their 
diet have better oral health.1 As far as oral diseases are 
concerned, “Miswak” and its various contents are being in 
use as an effective, cheap, natural and efficient product to 
maintain oral hygiene.2 Similarly, tea leaves and its extracts 
have also been a topic of discussion among general public 
and health practitioners regarding its beneficial effects on 
oral tissues. 

Ingredients of Tea:
Tea plants are recognized by the name “Camellia Sinen-
sis” by botanists round the world. It can be available as 
a shrub or evergreen tree. Its leaves may vary from ex-
stipulate, lanceolate to obovate up to 30 cm long, 2–5 cm 
broad, pubescent, sometimes becoming glabrous, serrate, 
acute or acuminate.3 There are three main varieties of tea 
— green, black, and oolong, all derived from the leaves of 
the Camellia sinensis plant.4 Green tea is prepared from 
unfermented leaves, the oolong tea leaves are partially fer-
mented, and black tea is fully fermented.5,6 Tea is reported 
to contain nearly 4000 bioactive compounds of which one 
third is contributed by polyphenols.7 The polyphenols, that 
includes the catechins, are thought to be responsible for 
the health benefits that have traditionally been attributed 
to tea, especially green tea. Most important kind of cat-
echins present in green tea include epigallocatechin-3-gal-
late (EGCG), epigallocatechin (EGC), epicatechin-3-gallate 
(ECG) and epicatechin (EC), all of which exhibit antimi-
crobial activity.8 Green tea also serves as a great source of 
anti-oxidants and contributes to improved oral health and 
decreases the chances of cardiovascular diseases, cancer 
and acts as an anti-hypertensive, anti-bacterial, anti-viral 
agent. It also exhibits protection against ultraviolet radia-
tions, helps in weight loss, causes increase in bone mineral 
density and provides neuro-protective power.8, 9 

Recommended dose of green tea to be consumed to have 
its beneficial effects:

In a study published by Dullo et al, researchers at Yale 
University after looking at more than 100 studies on the 
health benefit of green tea, came up with something that 
they called “Asian paradox”. Asian paradox, as pointed by 
them, refers to lower rate of heart diseases and cancer in 
Asian populations despite the high incidence of cigarette 
smoking. They attributed this effect to 1.2 liters of green 
tea that is consumed by many Asians which provides high 
levels of anti-oxidants and other polyphenols.10 There have 
been many other recommendations by various researchers 
regarding the recommended intake of green tea to have its 
beneficial effects. 

Based on data obtained from Korean National Health & 
Nutrition Examination Survey, Kyungdo et al put forth 
their findings that drinking 1 cup of green tea per day de-
creased the prevalence of periodontitis whereas more than 
1 cup per day increased the prevalence of periodontitis.11 

Health benefits:
Owing to its high content of anti-oxidants, green tea has a 
theoretical role in all diseases where anti-oxidants play an 
active role. However, to what extent green tea helps in con-
trolling or curing general health diseases is still a topic of 
debate. 

In context to the benefits of green tea on oral health, green 
tea has been studied for its possible effects on oral malig-
nancy, caries, halitosis and periodontal disease. However, 
in this review, we will be focusing only on periodontal im-
plications.

Halitosis:
Halitosis (oral malodor) is a condition mainly caused by 
volatile sulfur compounds (VSC) generated through bacte-
rial metabolism. As tongue coating is considered as one of 
the main reasons behind halitosis, in addition to mechani-
cal removal of tongue coating, chemicals have also been 
used to control halitosis which prevent bacterial growth 
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(chlorhexidine, cetylpyridinium chloride, triclosan, essential 
oils) or neutralize VSCs (chlorine dioxide, zinc salts).12 Few 
studies have also brought evidence that green tea polyphe-
nols may be effective in reducing halitosis. 13, 14, 15 Due to its 
increasing popularity, it is also available commercially as 
Listerine green tea mouthwash.

Periodontal implications:
Animal studies: 
Yoshinaga Y et al conducted an experimental study to study 
the effect of green tea extracts on the onset of periodontitis 
in a rat model. Rats were infused intraperitoneally with li-
popolysaccharides (LPS) of E.Coli. Out of the three groups, 
one group received topical application of LPS, another 
group received topical application of green tea extract plus 
LPS and the third group received topical application of sa-
line. The results showed that the loss of attachment, level 
of alveolar bone, inflammatory cell infiltration and RANKL 
expression in green tea extract group were significantly de-
creased as compared to the other two groups, from which 
the authors concluded that green tea extracts suppresses 
the onset of loss of attachment and alveolar bone resorption 
in a rat model of experimental periodontitis.16

In an animal study by Cai Y et al, mice were fed with nor-
mal food and infected by P.gingivalis every 2 days and that 
resulted in significant alveolar bone resorption and increase 
in titer of various inflammatory cytokines like internleukin-
1β, interleukin-6, interleukin-17 and TNF-ɑ. However, the 
administration of EGCG (green tea extract), resulted in a 
significant decrease in alveolar bone loss and reduction in 
the above mentioned inflammatory cytokines.17

In another study by Tsukasa Tominari et al, primary osteo-
blastic cells were isolated form newborn mouse calvariae 
and cultured after which they were exposed to LPS with 
and without EGCG, and were further cultured for 24h 
to measure the levels of PGE2. The bone-resorbing activ-
ity was expressed as increase in medium calcium concen-
trations. The results showed that LPS markedly induced 
bone-resorbing activity, and EGCG recovered the bone re-
sorption in a concentration-dependent manner. EGCG sup-
pressed the LPS-induced expression of RANKL mRNA in 
osteoblasts at 12–24 h.18

More recently Gennaro et al conducted a study to inves-
tigate the inhibitory effects of green tea on diabetes in-
duced periodontitis. Diabetes was induced in rats and the 
rats were divided into water-treated and green tea-treated 
subgroups and were analyzed at 15, 30, 60 and 90 days. 
TNF-α, RANKL, OPG, interleukin-10 and RUNX-2 levels 
were checked and alveolar bone loss was also assessed by 
morphometric measurements. In the diabetic rats treated 
with green tea, the authors observed a decreased number 
of cells expressing RANKL and TNF-α compared to the 
other group. Additionally, green tea increased the numbers 
of cells that stained positive for OPG, RUNX-2 and IL-10 
in the diabetic rats.  The authors concluded that intake of 
green tea reduced the expression of pro-inflammatory cy-
tokines and increased the levels of anti-inflammatory cy-
tokines.19

In-vivo Clinical Studies:
Green tea has been used in various forms like- as a bever-
age, local drug delivery, as mouthwashes and as dentifrices 
also.

Green tea intake as beverage:
Use of green tea as a beverage has been studied the most in 
periodontal research. An epidemiologic study showed that 

there is an inverse association between the daily intake of 
green tea and periodontal disease and the authors recom-
mended that drinking green tea is a good and healthy habit 
to maintain a healthy periodontium.20 A number of other 
studies have proved the beneficial role of green tea intake 
on various periodontal parameters both clinically and bio-
chemically. 21,24

As local-drug delivery:
Locally applied antimicrobial agents have been used for 
many years as an effective means to control plaque in peri-
odontal therapy. Local delivery has advantage over sys-
temic antibiotics in providing highly concentrated drug 
delivery, improved compliance and fewer propensities for 
development of bacterial resistance. Green tea extract has 
been used as a local drug delivery in a number of stud-
ies.22,23,25 Gadagi et al studied the effect of locally delivered 
green tea extract in patients with periodontitis and dia-
betic patients with periodontitis. The authors concluded 
that green tea extract showed promising results when used 
as a locally delivered agent as evident from the improve-
ments in clinical parameters (probing pocket depth, clini-
cal attachment levels, gingival index) and microbiological 
parameters. (Porphyromonas gingivalis concentrations).25 
The results of other similar studies showed that green tea 
can be safely administered as a locally delivered agent to 
improve the clinical and microbiological parameters in pa-
tients with periodontitis.22,23

In form of oral rinses:
The chemical plaque control agents can be delivered in a 
variety of ways, out of which oral rinses have proved their 
role as a safe and effective delivery system for antimicro-
bials. Green tea extract mouthwash was compared to the 
gold standard chlorhexidine in a study by Kaur H et al. In 
this cross-over type study, subjects were divided into two 
groups. After phase-1, the mouthwash samples were ex-
changed between the groups and at the end of the study 
period the results showed that green tea mouthwash was 
equally effective in controlling plaque.26 Other researches 
also showed similar beneficial effect with green tea usage. 
27,28

In dentifrices:
A number of medicinal agents have been added to the 
dentifrices to supplement its anti-plaque activity.  Green 
tea extract dentifrice was compared to a triclosan-fluoride-
containing dentifrice in a RCT by Hrishi TS et al to compare 
its effect on clinical and biochemical parameters related to 
periodontitis. The authors concluded that a significant im-
provement was noticed in all clinical parameters (gingival 
index, plaque index, percentage of BOP sites, clinical at-
tachment levels) and biochemical parameters. (total anti-
oxidant capacity levels)29

CONCLUSION:
Numerous studies support the fact that green tea has a 
proved role in prevention and controlling gingivitis and 
periodontitis. However, a watch has to be kept on the ac-
ceptable dose of green tea and its side effects like worsen-
ing of anemia, increased bleeding time, irregular heart-
beats, risk of glaucoma, increased risk of bladder cancer, 
stomach upset and negative pregnancy outcomes.30
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