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ABSTRACT

BACKGROUND

The objective of the study was to determine the efficacy of Triphala as a pre-
procedural mouth rinse & comparing the efficacy with chlorhexidine and betadine
in reducing the viable microbial load in dental aerosols.

METHODS

32 patients with chronic periodontitis were randomly allocated into 4 groups (A, B,
C & D) of 8 patients each who received 0.2 % chlorhexidine (CHX), 6 % Triphala
(TRP), 2 % betadine and water respectively as a pre-procedural mouth rinse. Blood
agar plates were placed on the operator’s chest area and the patient’s chest area for
collecting the aerosols. The agar plates were then incubated at 379C for 48 hours
and colony-forming units (CFUs) were counted.

RESULTS

CFU was significantly reduced in groups A, B & C compared to group D. Intergroup
comparison showed no significant difference in the efficacy of 0.2 % CHX and 6 %
TRP with P-value 0.058 in the operator’s area and with a significant difference of P-
value 0.014 in the patient’s area. 2 % betadine was found to be least effective among
the 3 test groups. The number of CFUs was greater at the patient’s chest area than
that of the operator.

CONCLUSIONS

This study reinforces the importance of preprocedural mouth rinse. Triphala
showed near equal efficacy to CHX, which is considered the gold standard in aerosol
reduction and also better than 2 % betadine. Therefore, it can be considered as an
alternative to CHX as a preprocedural mouth rinse.
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BACKGROUND

Periodontitis is a chronic multifactorial disease, micro-
organisms being the major etiologic factor. Oral procedures
that generate aerosols and splatter transmit microbes from
the oral cavity of the patients to the dental care professionals
and may contaminate the nearby surfaces.! Therefore
research is trending towards measures for curtailing the
spread of infections through aerosols.

Chlorhexidine (CHX) is the most accepted and efficient
mouthwash & considered as the gold standard for treatment
of gingival diseases as well as a preprocedural mouth rinse.2
However, unwanted side effects, such as discolouration of
teeth and unpleasant taste, form limiting factors when used
for a prolonged period.3 This demands a necessity for an
agent with minimal side effects and efficiency equal to that of
the standard commercially available mouth rinse.

Since ancient historic times, ayurvedic drugs are used in
treating various diseases including periodontal diseases.
According to the 20th shloka of Sushruta Samhita (an ancient
Sanskrit text on medicine and surgery), Triphala (TRP) can be
used as a gargling agent in dental diseases.* TRP is
considered a traditional ayurvedic medicine made from fruits
of three medicinal trees: 1) Amalaki (Emblica officinalis); 2)
Bibhitaki (Terminalia belerica); and 3) Haritaki (Terminalia.
chebula). Amalaki is high in vitamin C, an essential
component to prevent bleeding from gums. Bibhitaki has
anti-bacterial and antioxidant properties.5 Haritaki has
physiologically active compounds that reduce the rate of cell
multiplication and death in the cancer cell line.6 TRP has
antibacterial and antiseptic, antioxidant and anti-
inflammatory actions.”

Betadine, also known as povidone-iodine, is a mixture of
povidone and iodine that has short-acting but broad-
spectrum bactericidal effects, as well as sporicidal, fungicidal,
and virucidal activity.8

Hence the objectives of the present study were to
determine the efficacy of Triphala as a preprocedural mouth
rinse in comparison with CHX and betadine and evaluate the
effectiveness of Triphala in reducing the CFUs. To the best of
the author’s knowledge, no study has evaluated the efficacy of
TRP as a pre-procedural mouth rinse so far.

METHODS

This is a single centre double-blind randomized study
conducted over 40 days from January to February 2018. A
total of 32 patients of both genders aged 25 - 50 years with
chronic periodontitis were recruited from the outpatient
department.

Inclusion Criteria

Patients who signed informed consent

Systemically healthy individuals

Mean plaque score of 2.0 to 3.0

Pocket probing depth of > 4 mm (at least 4 or more sites)
Minimum of 20 sound natural teeth.
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Exclusion Criteria

Patients under systemic / topical antibiotics

Smokers

High caries index

Pregnant and lactating women

History of oral prophylaxis during the previous 6
months.

Ul =

Patients who fulfilled the above criteria were selected and
randomly allocated into four groups. (Group A- 0.2 %
chlorhexidine, Group B- 6 % Triphala, Group C- 2 % betadine,
Group D- Water). (Figure-2) The entire procedure and
potential outcomes were elaborated to the subjects and
informed consent was duly obtained from each patient.
Ethical clearance was given by the institute’s ethical
committee.

Method of preparation of TRP mouthwash: In the present
study 6 % Triphala mouthwash was freshly prepared by
adding 6 gms of Triphala churna (fine powder) in 100 ml of
water & boiled for 10 minutes, then cooled and filtered.

Clinical evaluation was made where plaque index and
other parameters like probing pocket depth were recorded.
The operator was unaware of the clinical evaluation and
allocation of subjects.

The study was carried out in the same closed operatory
room and all the operating surfaces were disinfected using 2
% glutaraldehyde. Prior to the procedure on each day, the
dental unit water lines were flushed for 1 minute with
distilled water.

Patients were instructed by an assistant to rinse with 10
ml of mouth rinse for 1 minute before the procedure.
Ultrasonic scaling was carried out with a piezoelectric scaler
for 20 minutes. The operator and the assistant were the same
throughout the study.

The aerosols generated during ultrasonic scaling were
collected over blood agar plates. Johnston et al. proved that
the blood agar plates were a valid medium for culturing
airborne bacteria. Two blood agar plates were placed at the
operator and the patient’s chest area at about 10 inches
distance from the oral cavity (figure-1). Agar plates were
uncovered during and 10 minutes after the procedure to
collect aerosolized bacteria. After collecting the samples,
blood agar plates were sent to the Department of
Microbiology for incubation. They were incubated at 37°C for
48 hours. The number of CFUs that appeared on each plate
after incubation was counted and documented.

Statistical analysis was performed using the Kruskal-
Wallis H test among the groups and Mann- Whitney U test
between the groups for operator and patient separately. P
values < 0.05 were considered statistically significant.

Figure 1.
Position of Agar Plates
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49 patients were
assessed for eligibility

17 were excluded
Not meeting inclusion criteria- 13
Refused to participate- 4

32 patients were
randomized

{
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Figure 2. Flow Chart Showing the Study Design

RESULTS

Table 1 demonstrates the comparison of CFUs among the four
groups on the patient’s chest area. This showed that CHX has
the least value and water has the highest value. Table 2 gives
the information on the comparison of CFUs between the
groups at the patient’s area. Group A and Group B showed the
maximum reduction of CFUs compared to the other two
groups. A statistically significant P-value of 0.014 was
observed when compared between Group A and Group B
with a mean difference of 63 X 102. Group B in comparison
with Group C and Group D showed statistically significant P
values of 0.03 and 0.007 with mean differences of 48 X103
and 21.78 X105 respectively. Table 3 demonstrates the
comparison of CFUs among the four groups on the operator’s
chest area which is similar to the patient’s chest area with a
significant P-value of 0.001. Table 4 shows the comparison of
CFUs between the groups at the operator’s area. A
statistically non-significant P-value of 0.058 was observed
when compared between Group A and Group B. CHX and TRP
significantly reduced the bacterial count when compared to
betadine and water. Group B in comparison with Group C and
Group D showed statistically significant P values of 0.037 and
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0.011 with mean differences of 2 X 10% and 2.17 X 105
respectively. The number of CFUs was highest at the patient’s
chest area and lowest at the operator’s chest area.

Patients
Groups Mean SD P Value
Group A 7X102 5X102
Group B 7X103 5X103 0.000
Group C 55X103 5X104 Significant
Group D 2185X103 4X106

Table 1. Comparison of Colony Counts among Different Groups
ISD- Standard Deviation
Statistical Analysis: Kruskal-Wallis H test. Statistically significant if P<0.05

Patients
Group Mean SD Mean difference P Value
Group A 7X102 5X102 63 X102 ) 0.914
Group B 7X103 5X103 Significant
Group A 7X102 5X102 " 0.003
GrouplC 5510 5X104 BEDNA Significant
Group A 7X102 5X102 0.003
Group D 2185X103 4X106 21843 X10¢ Significant
Group B 7X103 5X103 48 X105 i 0.930
Group C 55X103 5X10¢* Significant
Group B 7X103 5X103 0.007
Group D 2185X103 4X106 21.78 X108 Significant
Group C 55X103 5X104 " 0.045
GroupD  2185X10% 4X106 21340 Significant

Table 2. Comparison of Colony Counts between Different Groups

ISD- Standard Deviation
Statistical Analysis: Mann-Whitney U test. Statistically significant if P<0.05
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Operator
Groups Mean SD P Value
Group A 1X102 0X102
Group B 2X103 4X103 0.001
Group C 22X103 4X104 Significant
Group D 219X103 4X10°

Table 3. Comparison of Colony Counts among Different Groups.
ISD- Standard Deviation
Statistical Analysis: Kruskal-Wallis H test. Statistically significant if P<0.05

Operator

Group Mean SD Mean difference P Value

2 2
Group A 1X10 0X10 1.9X10° 0058
Group B 2X103 4X103 Not Significant
Group A 1X102 0X102 5 0.002
Group C 22X103 4X10¢4 CAEERSL Significant
Group A 1X10? 0X10? " 0.002
Group D 219X103 4X105 21.89X10 Significant
Group B 2X103 4X103 2X10¢ 0.037
Group C 22X103 4X104 Significant
Group B 2X103 4X103 s 0.011
Group D 219X103 4X105 Z.17X10 Significant

3 4
Group C 22X10 4X10 1.97X105 0.'13.2
Group D 219X103 4X105 Not Significant

Table 4. Comparison of Colony Counts between Different Groups
ISD- Standard Deviation
Statistical Analysis: Mann-Whitney U test. Statistically significant if P<0.05

DISCUSSION

Controlling and reducing the number of microbes in aerosol
is critical for dental professionals and patient’s health. These
aerosols have been linked to respiratory illnesses, ophthalmic
and skin diseases, tuberculosis and hepatitis, according to
research.9-11 Since the generation of aerosol and splatter is
unavoidable, procedures to prevent aerosol contamination
must be implemented. One of the recommended methods is
to rinse with an antiseptic mouth wash before the
procedure.l2 When used as a preprocedural rinse, CHX
greatly lowers the viable bacterial content of aerosol.!3
However, certain drawbacks, such as unpleasant taste and
tooth discolouration, limit its long-term usage and necessitate
the use of alternatives, which may be similarly effective with
fewer side effects. Several alternative mouth rinses such as
cetylpyridinium chloride, triclosan, PVP and essential oils are
available. 2 % betadine, containing povidone-iodine is the
most commonly used iodinated antiseptic mouth rinse due to
its haemostatic and anti-inflammatory effects.!4 6 % TRP
mouthwash has been used as an efficient therapeutic agent to
treat gingivitis.

In both patient’s chest area and the operator’s chest area,
Group A has the lowest number of mean CFUs, followed by
Group B, and finally Group C. This could be owing to the
broad-spectrum antibacterial properties of CHX. Studies
demonstrating the use of CHX as a preprocedural rinse
abounds in the literature.!> There was a statistically
significant difference in the number of CFUs between Group A
and Group B at the patient’s area (P < 0.05) and statistically
non-significant at the operator’s area (P > 0.05) with a mean
difference of 1.9 X 103. These observations suggest that the
efficacy of TRP can be equivalent to CHX. The mean difference
between Group B and Group C was found to be statistically
significant in both patient and operator’s area (P < 0.05).
Group D is a control group that has a negligible reduction of
CFUs in both patient and operator areas. TRP mouthwash
was found to be effective in lowering the CFUs.16

This can be explained by its profound antibacterial and
anti-inflammatory actions.1” The antibacterial mechanism of
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triphala according to the authors, is due to tannic acid, which
binds to anionic groups on the surface of bacterial cells and
gets adsorbed well to the hydroxyapatite of the tooth or
salivary mucins. This causes protein denaturation, which
leads to bacterial cell death.!8

Herbal medicines are currently being used to treat a wide
range of illnesses. They are readily replacing chemical
formulations in the treatment of different ailments, including
periodontal diseases for their affordability, similar potency
and fewer adverse effects. TRP can be used as an alternative
to CHX as it overcomes the side effects such as staining,
burning, and altered taste perception. On the other hand,
long-term usage of chlorhexidine and betadine may lead to
bacterial resistance.

CONCLUSIONS

The present study showed that all three mouth rinses have
reduced the aerosol burden. Within the study’s limitations,
triphala showed near equal efficacy to CHX, which is
considered the gold standard in aerosol reduction and better
than 2 % betadine. Therefore, it can be considered as an
alternative preprocedural mouth rinse to CHX in reducing
CFUs. However further studies with a large sample size are
required to reinforce the above inference.

Limitations of the Study

Only aerobic bacteria capable of growing on blood agar plates
were counted in this study. Viruses, anaerobic bacteria, and
organisms that require specialized medium were not
cultivated.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.
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