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Abstract

Coffee is one of the most consumed beverages in the world and is commonly consumed in India on an everyday basis as it is
considered to be psychoactive, mood elevator and provides relief from cold and headache. Components of coffee that have
been found to have such effects include caffeine, caffeic acid, and chlorogenic acid. Caffeine, a component of coffee, exerts
antioxidant and anti-inflammatory effects. Caffeine suppresses human lymphocyte function as indicated by reduced T-cell
proliferation and impaired production of Thi (interleukin [IL]-2 and interferon [IFN]- gamma), Th2 (IL-4, IL-5) and Th3 (IL-

10) cytokines.

Periodontal diseases are highly prevalent, affecting
approximately 538 million people worldwide. It is a chronic
inflammatory disease, aggravated by microorganisms in the
periodontal pocket, tooth surface, and periodontium.!
Subgingival microorganisms that adhere to and grow in the
periodontal pocket, along with excessive and aggressive
immune response against these microorganisms, are
considered to cause periodontitis and produce cytokines,
such as IL-1 and IL-6. These factors activate osteoclasts,
which destroy the alveolar bone, and inhibit bone forming
osteoblasts.>?

These inflammatory diseases could be worsened by multiple
factors such as systemic disease, nutrients, social factors,
obesity, and genetic factors. Nowadays, several nutrients
and foods are of interest in the prevention of dental diseases.

Coffee holds an essential place in everyday diets across the
globe and considered to be one of the most consumed
beverage all over the world. It is “‘the largest source of
dietary antioxidants in industrialized nations Reported by
International Coffee Organization, the world consumption of
coffee increased by 1% from 2017 to 2021, with the highest
increase found in Africa and the largest consumption
reported in Europe.*
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In the general population, the main contributors to the total
caffeine intake were coffee for adults, and a cup of coffee is
usually regarded to contain 70 to 100 mg/cup. According to
European Food Safety Authority (EFSA), a cup of filter
coffee (200 ml) contained 86 mg of caffeine. Coffee is
composed of caffeine, chlorogenic acid, trigonelline,
diterpenoids, cafestol, and kahweol. Unfiltered coffee is a
significant source of cafestol and kahweol, which are
diterpenes that have been implicated in the cholesterol-
raising effects of coffee.’> Caffeine has antioxidant and anti-
inflammatory effects by reducing reactive oxygen species
and serum pro-inflammatory cytokines, respectively and it is
a xanthine alkaloid found in tea leaves and coffee seeds
contain carbohydrates, nitrogenous compounds, vitamins,
minerals, phenolic compounds along with anti-cariogenic,
chemo protective compounds. It is considered to be a
psychoactive stimulant thus known to increase alertness,
elevate mood, reduce fatigue, treat migraine, cluster
headaches and is most widely used ever since Stone Age.®’
Long-term caffeine intake denotes one of the risk factors in
the advancement of periodontitis pathology.

There are several pharmacological and cellular activities of
caffeine on bone metabolism related to osteoblast
proliferation and calcium metabolism. It is known to be able
to inhibit the osteoblasts like cells proliferation, also have
negative impacts towards the viability of osteoblast, leading
to the increase of apoptosis rate of the cells. The major
polyphenol in coffee is chlorogenic acid. Chlorogenic acid is
one of the major strong antioxidant compounds in coffee.®
The antioxidant activity of coffee depends on the chemical
composition. Chlorogenic acid from coffee demonstrated a
direct inhibitory effect on Porphyromonas gingivalis, a
major pathogen key-player of periodontitis and can
indirectly affect the bioavailability of other nutrients and
thereby modulate periodontal disease prevalence.” The US
Department of Veterans Affairs Dental Study included 1,231
participants and reported no harmful but rather a beneficial
effect of coffee on periodontal health.® A Korean
population-based study reported higher tooth loss in
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participants with daily coffee intake, compared with those
only drinking coffee less than once a month. Horrigan et al.
reviewed the evidence for the immunomodulatory effects of
caffeine, finding that it modulates both innate and adaptive
immune responses and reported that caffeine can suppress
human ‘neutrophil and monocyte chemotaxis, and also
suppress production of the pro-inflammatory cytokine tumor
necrosis factor (TNF)-alpha.”” Caffeine was also found to
“‘suppress human lymphocyte function as indicated by
reduced T-cell proliferation and impaired production of Thl
(interleukin [IL]-2 and interferon [IFN]-gamma), Th2 (IL-4,
IL-5) and Th3 (IL-10) cytokines’’ and may be associated
with an increased risk of osteoporosis.!! However, the
epidemiologic evidence associating high caffeine intake
from various sources with low bone density is inconsistent,
and caffeine has yet to be shown to be an important risk
factor for osteoporosis. Caffeine is also shown to increase
bone loss and reduce bone healing after tooth extraction.
According to Han et al. (2016), the consumption of two or
more cups of coffee each day may be considered as risk
factor for periodontitis.!> Meanwhile, Hong etal. (2021)
reported no statistically significant association between
coffee and periodontitis'® and according to Angel Mary who
consumed more than four cups of coffee on an everyday
basis had gingivitis, of which 57.1% had the moderate form
and 13% had the mild form. Moreover, all the subjects had
periodontitis of which 72.7% subjects had the moderate
form and 12.5% subjects had mild periodontitis. This could
be thus attributed to the caffeine content in the coffee,
because in general, one cup of coffee contains 70 to 100 mg
of caffeine, and considering the deleterious effects of
caffeine on bone metabolism and its risk factors associated
with periodontitis, the findings of the present study could be
consistent.!* A previous report showed that 76% of the
Korean subjects were habitual coffee drinkers, most of
whom consumed instant coffee mix containing sugar and
powder creamer. Drinking coffee with sugar can be tooth-
damaging, and the worst tooth loss occurred among the
women who drank coffee sweetened with sugar or syrup.
The groups using sugar, other sweetening agents, or neither
of these, mainly in coffee, differed significantly and the
nonusers of sugar had lowest periodontal treatment time.!>
16,17 The instant coffee mix that contains nondairy creamer
and/or sugar may have offset the potential benefit of coffee.
The contradictory effects of daily coffee intake are also
found in oral health fields.

Although coffee consumption is so common, the literature
is still reporting both protective and destructive mechanisms
to preserve/degrade periodontal tissue. The antioxidant and
anti-inflammatory effects of caffeine contained in coffee
might lead to beneficial results for periodontal diseases. In
contrary, a study indicated that the daily coffee consumption
may delay the bone repair after tooth extraction. Whether
caffeine consumption enhances or decreases the activity of
osteoclasts and the subsequent alveolar bone loss connected
with periodontitis is not definite. More studies would be
necessary to further evaluate caffeine’s impacts.
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