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Abstract

Aim: To evaluate the effectiveness of an ayurvedic gel in tooth pain reduction due to dental caries.

Materials and methods: This in vivo cross-over design study enrolled adults with at least one tooth with
caries and a symptom of pain after the application of an ice stimulus. Two hundred patients were screened and
eligible patients were enrolled in the study. Forty-five subjects completed washout phases before each recall visit.
During each recall visit, subjects evaluated pain relief following an ice bar stimulus and one random finger-tip
application of a treatment i.e. Ayurveda Herbal gel containing clove oil, camphor, and menthol (Ayurveda Herbal
Gel Group), and two control formulations: a gel without active ingredients and commercial olive oil as a surrogate
of home remedy. At each assessment, subjects used a stopwatch to record the onset of pain relief and tooth pain
using visual analog scores (VAS), dental pain scores (DPS), and relief from tooth pain by dental pain relief scores
(DPRS). After each treatment, subjects recorded their satisfaction with the provided treatment using a four-point
satisfaction index. Data were tabulated and statistical analysis was performed with (ANCOVA) and two-way ANOVA
with a p - value of 0.05 considered statistically significant.

Results: Forty-five subjects (28 males and 17 females) completed the entire study without any adverse events.
Application of the Ayurveda gel resulted in a significantly faster onset of pain relief (2.47 min) in comparison to
the onset of pain relief after 4 minutes recorded with the controls (p < 0.05). Subjects reported lower VAS and
DPS scores over the study period of evaluation when using the Ayurveda gel compared to the application of each
control formulation. Subjects also reported greater relief of pain and greater satisfaction after the application of the
Ayurveda gel as compared to the controls.

Conclusion: Significantly better tooth pain relief from caries was observed from an Ayurveda Herbal gel than
from controls.
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Introduction

Dental caries and periodontal diseases are the most
common chronic diseases worldwide [1]. Despite the
advances in oral health policies, dental caries remains the
most prevalent and costly oral disease, representing a global
public health problem to be managed by authorities and
dental professionals [2,3].

Dental caries may occur on any tooth surface in the oral
cavity where dental plaque is allowed to develop over some
time [4]. It is frequently associated with tooth pain and
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discomfort. Under normal circumstances, any noxious thermal
stimulus does not elicit nociception in the teeth due to the
insulating capacity of the outer shell of the tooth, the enamel.
However, due to dental caries or cervical abrasion, the enamel
is lost resulting in the exposure of dentin, and small changes in
temperature and light touches such as air puff or water spray
can evoke sudden and intense pain in the tooth [5].

Recently there has been increased dialogue related to
natural antimicrobials as topical actives and preservatives in
the personal care industry [6,7]. The demand for plant-based
therapeutics is increasing in both developed and developing
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countries due to the growing recognition that they are natural
products, are nonnarcotic, have no side effects, are easily
available at affordable prices, and sometimes the only source
of healthcare available to the poor. About 80% of the people
in developing countries use traditional medicines for their
health care. The natural products derived from medicinal
plants have proven to be an abundant source of biologically
active compounds, many of which have been the basis for the
development of new directions for patient care [8].

Essential oils, including coconut oil, tea tree oil, eucalyptus
oil, clove oil, and sesame oil have been widely used in dental
practices to treat many oral diseases [9]. Clove oil (Syzygium
aromaticum) is applied for toothache, dental caries, and
periodontitis [8] and is an active ingredient in several
mouthwashes and over-the-counter toothache pain-relief
preparations using animal models, the anesthetic effects of
eugenol, the main component of clove, as well as its analgesic
and anti-inflammatory effects have been well documented
[10,11].

However, only a few studies have been validated adequately
by either in vitro testing or in vivo clinical trials [11-13].
Hence the aim of this clinical investigation was to evaluate the
effects of an ayurvedic formulation on tooth pain due to caries.

Materials and methods

The clinical study was a single-center, double-blind,
randomized, cross-over design and was conducted at JSS
Dental College and Hospital, Mysuru, India after ethical board
approval (Ref.No.JSS/DC/ethical/11-12). This prospective
study was carried out in 6 months. Study volunteers (age
range 18-70 years) of either gender were recruited from the
local area. During the initial visit, adult subjects were screened
and informed consent was obtained for participation in the
study. Subjects were then enrolled in the study based on the
inclusion/exclusion criteria.

Inclusion criteria

(i) Males and females in good general health aged 18 to 70
years, who gave informed Consent and had a minimum of 15
natural teeth without crowns or other restorations. (ii) Having
adequate oral hygiene and no signs of oral neglect. (iii) Had no
clinical and radiographic evidence of periapical involvement.
Using the assessment criteria, subjects were enrolled who
consistently identified at least one tooth with pain in two
recall visits upon exposure of the identified tooth to ice test: A
minimum score of 50 millimeters on a 100-millimeter visual
analog scale (VAS). Moderate to Severe pain using the four-
point Dental Pain Scale (DPS).

Exclusion criteria

(i) History of adverse effects including allergies following
use of oral hygiene products such as toothpaste and mouth
rinses, gagging or other reflexes that prevented oral
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examination, (ii) current use of desensitizing formulations,
(iii) other treatments for tooth pain or under the care of a
health care professional for treatments, (iv) subjects who
have used these formulations in the past three months were
excluded, (v) subjects using analgesics or anesthetics for
10 days before study enrollment, (vi) teeth that are grossly
carious, fully crowned or extensively restored on facial and/
or lingual surfaces, (vii) orthodontically banded, abutments,
or third molars, (viii) significant oral soft tissue pathology
or systemically related gingival enlargement. (ix) History
of active severe periodontal disease with bleeding gums
and loose teeth (x) gross dental caries, severe generalized
cervical abrasion and/or enamel abrasion, large fractured
or temporary restorations were not included in the tooth
count, (xi) fixed or removable orthodontic appliance or
removable partial dentures, (xii) participation in any clinical
study within the past three months, (xiii) history of dental
prophylaxis or treatments in the past three months, (xiv)
self-reported pregnancy or lactation, (xv) history or current
use of objects to pierce the lips or tongue, (xvi) subjects
known to be an alcoholic, or a recovering alcoholic, history
or current use of recreational drugs, history of diabetes or
hepatic or renal disease, or other serious medical conditions
or transmittable diseases, e.g. heart disease or AIDS. (xvii)
Subjects currently under the care of medical professionals
including traditional medical practices such as ayurveda,
Unani, Siddha, homeopathy, etc., (xviii) history of rheumatic
fever, heart murmur, mitral valve prolapse, or other conditions
requiring prophylactic antibiotic coverage before invasive
dental procedures, subjects on antibiotic, anti-inflammatory
or anticoagulant therapy during the month preceding the
baseline exam, (xix) presence of concomitant oral pain due
to any other condition such as soft-tissue lesions; pain due to
surgical procedures or injuries and those that may interfere
with this study.

Clinical evaluations

Visual Analog Score (VAS): The VAS is a measurement
instrument that evaluates pain over a continuum of values.
The subjects marked on the line they feel is representative of
their current state of Pain. Dental Pain Scale (DPS):0-None/
no discomfort, 1-Mild discomfort, 2-Moderate/marked
discomfort, 3-Severe/marked discomfort that lasted more
than 10 seconds. Dental Pain Relief Scale (DPRS): 0-no
relief,1-a little, 2-some, 3-a lot, 4-complete. Global Satisfaction
Assessment: To evaluate the effect of provided treatment on
relief from tooth pain using a 5-point scale: 0-fair,1-good,
2-very good,3-excellent,4-at 120 minutes or time of dropout

Procedure

During the screening visit, a dentist evaluated the subject
for study enrollment. Evaluations were based on study criteria
i.e. initial screening, a health questionnaire, an oral soft tissue
evaluation that assessed the soft palate, hard palate, gingival
mucosa, buccal mucosa, mucogingival fold areas, tongue,
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sublingual and submandibular areas, salivary glands, along
with the tonsillar and pharyngeal areas. Subjects with tooth
pain were screened and qualified subjects who could comply
with study schedules were scheduled for further screening
visits.

First screening visit

The subject was instructed to identify teeth with pain and
instructed on the 100-millimeter Visual Analog Score (VAS)
chart.

a. Ice was placed on the teeth and the subject’s VAS scores
and Dental Pain Scale (DPS) were evaluated.

b. All subjects with scores that were 50 millimeters or
above on the VAS evaluation and moderate to severe
pain using the Dental Pain Scale (DPS) were recalled for
a second screening visit

Second screening visit:

c. Steps (a) and (b) of the first screening visit were
repeated.

d. Subjects with scores that are 50 millimeters or above
on the 100-millimeter VAS scale (and are + 20 mm from
their first visit) and moderate to severe pain score by
DPS were enrolled in the study.

Enrolled subjects were provided a commercially available
fluoride toothpaste and toothbrush for oral hygiene over the
study duration. They were instructed to refrain from using
any other oral hygiene formulations or treatments for the
remainder of the study.

Baseline evaluations

Subjects refrained from oral hygiene, food and drink for 3
hours before their scheduled visit to the dental clinic. Subjects
who had VAS scores that were 50 millimeters or above on the
VAS evaluation and moderate to severe pain using the Dental
Pain Scale (DPS) were evaluated.

Treatments and post-treatment evaluations: Subjects
were randomly assigned one of the three test formulations
using a computer-generated randomization sequence. Using
a weighing balance, 100 milligrams of the formulation were
applied to the identified tooth, and the weight of the tube
before and after dispensing the formulation was recorded. A
stopwatch was started upon treatment application. Subjects
completed an immediate post-treatment evaluation of tooth
pain using the VAS and DPS scales. Subjects were evaluated
at regular intervals by the VAS, dental pain scale (DPS), and
dental pain relief scale (DPRS). Evaluations were conducted
immediately after treatment and at 15, 30, 60, 90, and 120
minutes post-application. A global satisfaction index was
completed at 120 minutes post-application.
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This completed the study with the provided treatment.
Subjects were instructed to perform twice daily oral hygiene
with the provided commercially available fluoride toothpaste
and soft-bristled toothbrush until their next scheduled visit 3
days later. After the use of all formulations, a dental examiner
conducted a clinical examination of oral hard and soft tissues
before concluding their participation in the study.

Forty-five subjects [n = 45, male = 28 and female = 17,
age range 18-42 years] who provided informed consent and
consistently identified atleast one carious tooth with pain after
exposure to ice and presented VAS scores of 50 millimeters
or above and a moderate to severe pain using the Dental Pain
Scale (DPS) were enrolled in the study [14].

Test groups

1. An Ayurveda herbal gel containing clove oil, camphor,
and menthol.

2. Aplacebo gel without clove oil, camphor, and menthol.

3. Commercially available olive oil (FARRELL, Jindal retail
(India) Pvt.Ltd.).

The tubes with test formulations were over-wrapped with a
white label to ensure that neither the examiner nor the subject
was aware of the identity of the product. The preparations
were indistinguishable in appearance, taste, and viscosity.

All subjects were followed for adverse events throughout
the study. The steps described in baseline and treatment were
conducted until the subject completed the entire study with
all formulations. Subjects who provided inconsistent VAS or
DPS evaluations during the visit were excluded from the study.
An oral examination was performed before dismissing them.
From the study.

Statistical analysis

A general linear model with subject and treatment effects
and baseline as a covariate (ANCOVA) was utilized to evaluate
VAS and DPS outcomes. A two-way ANOVA (SPSS - version
22.0 IBM Corp, USA) was utilized for the DPRS, onset of pain
relief, and global satisfaction index. Differences between the
three study treatments were evaluated by the Tukey-HSD test.
Statistical significance for all tests is reported at p < 0.05.

Results

Forty-five (45) subjects completed the entire study without
any adverse events.

Average VAS scores (Figure 1)

Compared to the matching placebo and negative control,
the Ayurveda herbal gel resulted in statistically significantly
(p < 0.05) lower VAS scores immediately after application, and
at the 15-minute and 30-minute post-treatment evaluations.
There were no significant differences between treatments at
all other evaluations (p > 0.05).
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Figure 1: Pain scores amongst subjects recorded on a VAS (Visual Analog Scale) scale.

Lower scores indicate pain relief.

Average DPS scores (Figure 2)

Compared to the matching placebo and negative control,
application of the Ayurveda herbal gel resulted in statistically
significant (p < 0.05) lower dental pain scores immediately
post-application. Differences between the test and controls
were not statistically significant (p > 0.05) at all other
evaluations.

Average DPRS scores (Figure 3)

The Ayurveda herbal gel product demonstrated significant
pain relief in comparison to other treatments at the 30-minute
and 60-minute post-treatment evaluations (p < 0.05). There
were no significant differences in all other evaluations
(p>0.05).

The average time to onset of pain relief (Figure 4)

Forsubjectsinthe Ayurvedaherbal gel group [2.48 minutes]
was statistically significantly (p < 0.05) lower than subjects
in the matching placebo gel and the negative control groups.
The time to onset of pain relief by the test was approximately
50% faster for subjects in the Ayurveda herbal gel group
compared to subjects provided with the matching placebo
gel or the negative control. For each treatment, a frequency
distribution for time to onset of pain relief was computed
(Table 1). For each treatment, a frequency distribution for the
satisfaction index was computed (Table 2).

Discussion

Dental caries is reported globally and common in many
populations resulting in localized dissolution and destruction
of the calcified tissues [1]. It is a chronic disease that involves
the destruction of tooth structure, which leads to loss of
masticatory function and the unaesthetic appearance of
affected teeth. It is manifested by symptoms of pain and
sensitivity to hot, cold, and sweet substances [15].

Dental caries is the predominant cause of pulpal
inflammation and the pain associated with it. Toxins from
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Figure 2: Dental Pain Scores among subjects. The figure indicates average pain

scores at each evaluation using a categorical dental pain score (DPS). Lower scores
indicate pain relief.
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Figure 3: Pain relief scores amongst subjects. The figure indicates average pain relief

at each evaluation using a categorical dental pain relief score (DPRS). Higher scores
indicate more pain relief.
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Figure 4: Average time to onset of pain relief amongst subjects.

Table 1: Frequency distribution for time to onset (in minutes) of pain relief amongst
subjects.

Treatment | Up to 1 min Between 1-2 min Between 2-5 min A More than 5 min

Test 11% 43% 43% 2%
Placebo 0% 34% 50% 16%
Olive 0Oil 0% 16% 59% 25%

www.advancedentaljournal.com



Effectiveness of an Ayurvedic Gel for Tooth Pain Relief Due to Dental Caries: A Randomized Controlled Trial

Table 2: Satisfaction Index Scores among subjects recorded at the conclusion of each
treatment.

% subjects in each satisfaction score category

Treatment
Test 7% 43% 41% 9%
Placebo 2% 27% 55% 16%
Olive 0Oil 0% 11% 52% 36%

Satisfaction index score: 0: Fair;1: Good; 2: Very Good; 3: Excellent; 4: At 120 minutes.

the bacteria contained in a carious lesion permeate the
dentin and induce inflammation in the pulp long before the
bacteria themselves invade the pulp. While carious teeth are
commonly painful, in almost a third of cases, the inflammation
may progress to necrosis without the patient experiencing
discomfort [16].

The pulp has a dense afferent innervation of C fibers and Ad
fibers, which are a dedicated component of the pain system.
The A8 fibers may be those that respond to cold stimuli applied
to an uninjured tooth. The C fibers may be silent and only
become active in inflammation, causing the dull throbbing
pain characteristic of symptomatic pulpitis [17]. The stimuli
which initiate dental pain when applied to the dentin, do so
mainly by causing fluid movement in the narrow (approx.1-2
pum in diameter) tubules that make up the tissue [18].

Once inflammation is initiated in the pulp, a large number
of cytokines and inflammatory mediators are released some of
which activate (e.g.bradykinin) or sensitize (prostaglandins)
nociceptive terminals. Current evidence supports the central
role of neuropeptides in the molecular mechanisms underlying
dental pain, in particular, substance P. The major role of
substance P in the onset of dental pain and inflammation is
increasingly being recognized; and experimental and clinical
observations have documented an increase in substance
P concentration in patients affected by caries, pulpitis, or
granulomas and in those undergoing standard orthodontic
or orthodontic/dental care procedures [16,19,20]. Rodd and
Boissonade, speculated that the regulation of interdental
substance P secretion may provide a new therapeuticapproach
for the management of dental pain and inflammation [20].

Recently herbal products are staging a comeback and
herbal ‘renaissance’ is happening all over the world. These
natural products today are popular for safety in contrast to
the synthetics that are regarded as unsafe for humans and
the environment. Also, having no or minimal side effects,
easily available, economical, and sometimes the only source of
healthcare available to the poor [21].

For over 2,000 years, both Indian and Chinese traditional
medicine made extensive use of clove flowers and clove oil
[22]. Cloves have antiseptic, antibacterial, antifungal, and
antiviral properties. Cloves (Syzygium aromaticum, Eugenia
aromaticum, or Eugenia caryophyllata) the dried flower bud,
an evergreen tree 10-20 m. in height Indigenous to India,
Indonesia, Zanzibar, Mauritius, and Ceylon They are reddish-
brown in colour and have a strong aroma [23]. Although clove
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oil is sufficiently irritating to preclude general internal usage,
ithaslong been employed as a local analgesic or obtundent for
the relief of toothache [24].

Clove contains 14% - 20% of volatile oil that includes eugeno],
acetyl eugenol, sesquiterpenes (a-and B-caryophyllenes), and
small quantities of esters, ketones, and alcohol. Clove also
contains tannins, sitosterol, and stigmosterol [25]. One of the
main components of clove oil obtained from the dried flower
& buds of S. aromaticum is (-caryophyllene, which has a local
anesthetic activity [26].

The essential oil of clove is a colorless or light yellowish
extract obtained from dried flower buds by steam distillation.
Through Gas chromatography Mass Spectroscopy analysis
of clove essential oil 36 components were identified. The
highest concentration was of eugenol (88.58%), eugenyl
acetate (5.62%), and B-caryophyllene (1.38%) [27] Eugenol
is widely used and well-known for its medicinal properties.
It is active against oral bacteria associated with dental caries
and periodontal disease [28]. The analgesic action elicited
by eugenol is the basis for its wide use in dental clinics as
a sedative and anodyne agent [29,30]. In a study, ethanol
extracts of Syzygium aromaticum flower bud were tested for
anti-nociceptive and anti-inflammatory effects in mice and
Wistar rats and the result supports the local use of the plant in
painful and inflammatory conditions [10].

Studies have confirmed the antinociceptive activity of
eugenol against chemical and thermal stimuli. They suggested
that eugenol predominantly inhibits or depress the peripheral
pain mechanism [11,24,31].

Themechanismofanalgesiceffectofeugenol could probably
be due to the blockade ofthe effect or the release of endogenous
substances that excite pain nerve endings similar to that of
indomethacin and other NSAIDs [31]. Eugenol exhibited an
efficacy comparable to that of indomethacin in inhibiting
neurogenic (first phase) and inflammatory (second phase)
pain stimuli caused by formalin test in animal studies [32].
Some studies attribute the analgesic effects of eugenol to its
capability to suppress prostaglandins and other inflammatory
mediators such as leukotrienes resulting from blockages of
the cyclooxygenase and lipoxygenase metabolic pathways
[33,34]. The inhibitory action of eugenol on prostaglandin
could be attributed to the presence of flavonoids and tannins
which were found to inhibit phosphodiesterases [35]. Park, et
al examined the antinociceptive profiles of orally administered
eugenol in ICR mice and showed an antinociceptive effect in
a dose-dependent manner as measured in the acetic acid-
induced writhing test. The duration of the antinociceptive
action of eugenol was maintained for at least 30 min. The study
suggested that eugenol shows an antinociceptive property
in various pain models [36]. Additionally, animal studies in
mice studies have also revealed eugenol to have the ability to
modulate the release of substance P, which has a role in tooth
pain as discussed previously [36,37].
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A study by Ghelardini, et al. confirmed the in vivo local
anesthetic activity of B-caryophyllene in the conjunctival
reflex test in rabbits and concluded that the action appears to
be strictly dependent on its chemical structure [26]. Lee, et al.
concluded that eugenol may have potent anti-inflammatory
effects and the application of eugenol during acute pulpal
inflammation might alleviate the undesirable consequence of
periapical bone resorption and inflammation [38].

Menthol is a naturally occurring compound of plant
origin, which gives plants of the Mentha species the typical
minty smell and flavour. Menthol is present in the volatile
oil of several species of mint plants such as peppermint
Mentha piperita and cornmint oil Mentha arvensis [39]. It is
widely used in products such as common cold medications,
toothpaste, confectionery, and cosmetics.

Transient receptor potential (TRP) channels comprise a
group of nonselective calcium-permeable cationic channels,
which are polymodal sensors of environmental stimuli such
as thermal changes and chemicals. TRPM8 and TRPA1 are
cold-sensing TRP channels activated by moderate cooling
and noxious cold temperatures, respectively which have been
identified in trigeminal ganglion neurons [40]. It has also
been reported that modulation of Ca** currents is involved in
the regulation of pain threshold. Inhibition of Ca** currents
by administration of voltage-sensitive Ca** channel blockers
produces antinociception in laboratory animals [41]. Galeotti
investigated the potential antinociceptive effect of menthol
and concluded, that menthol is endowed with analgesic
properties mediated through a selective activation of k opioid
receptors. Menthol, after topical application, causes a feeling
of coolness due to stimulation of ‘cold’ receptors by inhibiting
Ca** currents of neuronal membranes [39].

Pain is not experienced from an entirely healthy tooth
under normal physiological conditions, but can be induced
by a cold stimulus at 0 °C or below. It is more readily felt in
otherwise normal teeth in which the dentin beneath the
enamel of the crown or the cementum of the root is exposed
[16]. Various methods and materials have been used to test
the pulp’s response to thermal stimuli. The baseline or normal
response to either hot or cold is a patient’s report that a
sensation is felt but disappears immediately upon removal of
the thermal stimulus [42]. To mimic the patient’s response to
cold stimuli, an ice stick was used [14].

To evaluate patient response to stimuli, a pain scale was
applied at the beginning and the end of the experiment so that
pain intensity could be quantified and analyzed. The verbal
scale used here has been adopted in previous studies [43,44].
Among the three indicators used, verbal descriptors of pain
appear to be the best predictors of clinical pain and pain relief.
The thermal cold scores, as used in this study, were highly
correlated to the verbal descriptors in the prediction of tooth
status [14].In addition, the present study reported a greater
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global satisfaction index for test products compared to the
controls.

The results of the present study cannot be correlated to any
previous study, due to the difference in the study parameters.
However, limited similar studies have been reported in
the literature. A study by Gangarosa, et al. evaluated the
effectiveness of benzocaine in relieving pain due to irreversible
pulpitis from the carious human tooth [14].

The implication of the above study could be used for
formulating an over-the-counter (OTC) product to manage an
acute episode of dental pain when the patient is not able to
reach/visit the dentist immediately. Eugenol-based products
with pain-relieving properties could provide immediate relief
to patients without affecting their day-to-day activities until
the patient seeks professional advice. However, the limitation
of such an OTC product is that it doesn’t provide permanent
pain relief to the patient, but is used only as an emergency
medicine for acute dental pain.

Conclusion

Results of the present study demonstrate a faster onset
of pain relief after the application of the Ayurveda herbal gel
than controls. Amongst subjects assigned the test product,
significantly lower VAS scores for tooth pain were reported at
the 15- and 30-minute post-treatment evaluation than after
the application of the control formulations.
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