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Abstract Objectives To assess the efficacy of coenzyme Q10 (CoQ10) as an adjunct to non-
surgical periodontal therapy and its effect on superoxide dismutase (SOD) in gingival
crevicular fluid (GCF) in patients with chronic periodontitis (CP).

Materials and Methods A total of 16 patients aged between 30 and 50 years having
mild to moderate CP of both sexes having pocket depth of 5 to 7 mm in four non-
adjacent interproximal sites were selected. The sites were randomized and divided
into treatment and control groups. CoQ10 and a placebo gel were administered in the
treatment and control sites, respectively, at baseline after scaling and root planing
(SRP). GCF was collected using microcapillary method at baseline and 3 months and
was assessed for SOD using enzyme-linked immunosorbent assay reader at 450 nm
wavelength. Probing pocket depth, gingival index, and plaque index were assessed at
baseline, T month, and 3 months, respectively.

Statistical analysis For each assessment point, data were statistically analyzed using

Keywords Student’s t-test and paired t-test. Level of significance was set at p < 0.05.
= chronic periodontitis Results On intergroup comparison, there was no statistically significant difference
= coenzyme Q10 between the clinical parameters of both the groups at all the time intervals (p > 0.05),
= ELISA but there was a significant increase in the level of SOD in the test group (p >0.05)
= gingival crevicular compared with the control group at 3 months.

fluid Conclusions Adjunctive use of CoQ10 with SRP can boost the antioxidant concentra-

= superoxide dismutase  tion, but it is not superior to SRP in the treatment of CP.

Introduction function.?®> An antioxidant is a substance which delays the
oxidation of any oxidizable substrate. They protect the bio-
logical systems by sequestrating the free catalytic metal ions
which aid in ROS formation.? In a normal healthy environ-
ment, there is a balance between the activity of ROS and
antioxidant defense system. In reduction of capability of
antioxidants or increase in ROS activity or in ROS production,
the balance tilts in favor of ROS which results in oxidative
stress and vice versa (=~Fig. 1).

Periodontitis is a disease process which results in the destruc-
tion of the periodontium. The tissue destruction is believed
to be the result of loss of homeostatic balance between
reactive oxygen species (ROS) and antioxidant defense
system.!

ROS are a group of oxygen-derived free radicals (ODFRs),
which act by oxidizing biomolecules vital to cell and tissue
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Fig. 1 The effects of shift in equilibrium between the reactive oxy-
gen species (ROS) and antioxidant species (AO).

Human body has both nonenzymatic and enzymatic anti-
oxidants to counter ROS. The most important intracellular
enzymes which protect cells and tissues from the ODFRs are
superoxide dismutase (SOD), glutathione peroxidase (GPx),
and catalase (CAT).4

SOD is the first line of antioxidant defense mechanism.
It catalyzes the dismutation of two molecules of superox-
ide anion (O,) to hydrogen peroxide and molecular oxygen,
consequently rendering the potentially harmful superoxide
anion less hazardous.

Coenzyme Q10 (CoQ10) is a well-established antioxidant
which helps in regeneration of other antioxidants, stimula-
tion of cell growth, and inhibition of cell death.> CoQ10 defi-
ciency may be associated with periodontal diseases and its
administration to periodontal tissues may control its dam-
age. Topical administration to the gingiva as a sole treatment
may decrease gingival crevicular fluid (GCF) flow, probing
depths, and improve clinical gingival attachment.®

Being the first antioxidant defense enzyme, SOD in GCF is
a useful indicator of periodontal disease activity and it has
been reported that periodontal disease is associated with
increased total oxidative status and decreased levels of SOD
which is restored to normal level after periodontal therapy.’
Hence, this study is being done to evaluate the efficacy of
CoQ10 as an adjunct to scaling and root planing (SRP) and its
effect on SOD in GCF.

Materials and Methods

Study Groups and Design
This study was a 3-month randomized controlled split
mouth study which was designed and conducted in the
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department of periodontology and approved by the insti-
tutional ethics committee. A written informed consent
was taken from the subjects before enrolling them into the
study. The study enrolled 16 patients aged between 30 and
50 years having mild to moderate chronic periodontitis (CP)
of both sexes having pocket depth of 5 to 7 mm in four non-
adjacent interproximal sites. The selected sites underwent
computer randomization for selection to either one of the
test groups. Subjects with no relevant medical history and
no history of tobacco usage were included in the study.
Subjects with a history of taking vitamin supplements, reg-
ular use of mouthwash and antibiotic medication or any
form of periodontal therapy in the preceding 6 months,
and pregnant and lactating mother were not included in
the study. The study was started in July 2018 and ended in
December 2018.

After enrollment, GCF samples were collected at base-
line before recording of clinical parameters which included
Turesky-Gilmore-Glickman’s modification of the Quigley
and Hein index, Loe and Silness gingival index (GI), probing
pocket depth (PPD), and clinical attachment level. After data
collection, the selected sites underwent SRP, pockets were
dried with paper points, then either of the gel as determined
was applied to the selected sites directly with an intrasul-
cular applicator tip and then withdrawn, while continu-
ing to extrude the material, till the superior portion of the
pocket. Oral hygiene instructions were given, which included
avoidance of dental floss or interdental aids or use of any
mouth rinses and modified bass brushing technique was
standardized for all the patients. Subjects were then recalled
after 1 month for recording of clinical parameters and after
3 months for recording of both clinical and biochemical
parameters (~Fig. 2).

Gel Dispensing

CoQ10 gel (Perio Q,,) is manufactured by Perio Inc, United
States and placebo gel was packed and provided by the man-
ufacturer. The CoQ10 and the placebo gel were each loaded in
a different 2 mL syringe with an intrasulcular applicator tip
which was masked with a black tape by the study coordinator
and labeled as gel A and B. At the end of the study, decod-
ing was done to compare and relate the data by the study
coordinator.

GCF Collection and SOD Level Estimation
GCF was collected from the selected sites with the help of cal-
ibrated capillary micropipettes and stored in Eppendorf tube
at 80C for estimation of SOD levels.

The SOD levels were analyzed using an enzyme-linked
immunosorbent assay reader.

Statistical Analysis

Data that were collected were evaluated using means and
standard deviations (SDs) of the measurements per group
for statistical analysis (SPSS 22.00 for windows; SPSS Inc.,
Chicago, United States). For each assessment point, data were
statistically analyzed using Student’s t-test and paired t-test.
Level of significance was set at p < 0.05.
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ENROLLMENT

Assessed for eligibility 88 sites (22 subjects)
According to inclusion and exclusion criteria

Excluded 24 sites (6 subjects)
Declined to participate (n =6)

Total sample randomized n = 64 sites (16 Subjects)

l

—
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(Test group 1) n=32 sites

(Test group 2) n=32 sites

|
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Clinical parameters
and SOD level
measured

!

No subjects lost to
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No subjects lost to
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Clinical parameters
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3 Month Follow up l
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follow up

Clinical parameters and
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!

Analysed n=32 sites

Results

No subjects lost to
follow up

Clinical parameters and
SOD level measured

Analysis

!

A total of 16 subjects, 7 females and 9 males, with an aver-
age mean age of 42 years were selected based on the inclu-
sion and exclusion criteria. Four nonadjacent interproximal

Analysed n=32 sites

Fig. 2 Study design. SOD, superoxide dismutase; SRP, scaling and root planing.

sites from each subject having pocket depth of 5 to 7 mm
were randomized into two treatment groups and were
assessed for the clinical parameters (plaque index [PI], GI,
PPD, and clinical attachment level) and the biochemical
parameter (SOD).
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Table 1 Comparison of clinical and biochemical parameters of the study groups at different time intervals

Groups Comparison Mean SD Change from baseline | t-Value | p-Value
to 3 mo (£ SD)
Group A Pl Baseline 2.30 0.61 1.7 +0.51 1.630 0.00012¢
(CoQ10) 1mo 0.66 0.26
3 mo 0.60 0.16
Gl Baseline 1.79 0.46 1.20 £0.45 2.175 0.00012¢
1 mo 0.64 0.29
3 mo 0.59 0.23
PPD Baseline 5.47 0.56 1.16 £0.45 1.000 0.00012¢
1T mo 4.31 0.47
3 mo 4.31 0.47
CAL Baseline 6.13 0.61 1.25+0.51 0.763 0.00012¢
1 mo 4.88 0.55
3 mo 4.88 0.55
SOD Baseline 230.33 36.41 7,238.65 +1,025.23 8.483 0.00012¢
1mo - -
3 mo 7,468.97 1,033.44
Group B PI Baseline 2.28 0.74 1.43 £0.55 1.868 0.00012<
(Placebo) 1 mo 0.92 0.37
3mo 0.85 0.37
Gl Baseline 1.81 0.51 0.96+0.32 1.735 0.00012¢
1mo 0.93 0.32
3 mo 0.85 0.39
PPD Baseline 5.13 0.42 1.09£0.29 0.747 0.00012¢
1mo 4.03 0.31
3 mo 4.03 0.31
CAL Baseline 6.16 0.62 1.19+0.39 0.565 0.00012¢
1 mo 4.97 0.65
3 mo 4.97 0.65
SOD Baseline 229.44 39.93 5,975.28 + 803.24 6.468 0.00012¢
1Tmo - -
3 mo 5,975.28 770.33
Group A vs. Group B Baseline to 1 mo change 1 to 3 mo change intergroup Baseline to 3 mo change
(p-value) comparison | intergroup intergroup
Pl 0.066° 0.213* 0.110°
Gl 0.079° 0.903° 0.210°
PPD 0.458° 1.0 0.321°
CAL 0.553° 1.00° 0.448°
SOD - - 0.00012

Abbreviations: CAL, clinical attachment level; CoQ10, coenzyme Q10; Gl, gingival index; Pl, plaque index; PPD, probing pocket depth; SD, standard

deviation; SOD, superoxide dismutase.
Highly significant.

®Nonsignificant, Student’s t-test applied.
p-Value significant at <0.05.

Clinical Parameters
Results of clinical parameters of both the groups are reported
in =Table 1. Clinical parameters (PI, GI, PPD, and clinical
attachment level) were recorded at baseline, 1 month, and
3 months interval. Statistical analysis was expressed using
mean, SD, t-value, and p-value.

There was a change in PI from baseline to 3 months
in both the groups. Group A showed mean change of
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1.7 mm (SD = 0.51) and Group B showed mean change of
1.43 mm (SD = 0.55). The changes were clinically signifi-
cant, but on intergroup comparison, it was not statistically
significant.

GI also showed clinically significant changes from base-
line to 3 months in both the groups. Group A showed mean
change score of 1.20 (SD = 0.45) and Group B showed mean
change score of 0.96 (SD = 0.32) from baseline to 3 months,
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but on intergroup comparison, it was found to be not statis-
tically significant.

PPD and clinical attachment level both showed clinically
significant change from baseline to 1 month, but there was
no change in the levels between 1 month and 3 months.
Mean probing depth at baseline for Group A was 5.47 mm
(SD = 0.56), and at 1 month, it was 4.31 mm (SD = 0.47) and
at 3 months, it remained at 4.31 mm (SD = 0.47). For Group B,
the mean probing depth at baseline was 5.13 mm (SD = 0.42),
and at 1 month, it was 4.03 mm (SD = 0.31) and at 3 month, it
was 4.03 mm (SD = 0.31). Clinical attachment level for Group
A was 6.13 mm (SD = 0.61) at baseline and 4.88 mm (SD =
0.55) and 4.88 mm (SD = 0.55) at 1 month and 3 months,
respectively. For Group B, it was 6.16 mm (SD = 0.62) at base-
line, 4.97 mm (SD = 0.65) and 4.97 mm (SD = 0.65) at 1 month
and 3 months, respectively. On intergroup comparison, the
results were not statistically significant (~Fig. 3).

Biochemical Parameters

SOD levels in GCF were measured at baseline and 3 months.
Both the groups showed an increase in SOD level from baseline
to 3 months. At baseline for Group A, the sod level was 230.33
pg/mL (SD = 36.41) and for Group B, it was 229.44 pg/mL
(SD = 39.93). The sod levels increased after 3 months to
7,468.97 pg/mL (SD = 1,033.44) for Group A and to 5,975.28
pg/mL (SD = 770.33) for Group B. The intergroup comparative
values showed statistically significant difference between
the groups (~Fig. 4).

Discussion

Periodontal diseases result in release of ROS which cause
increase in oxidative stress and loss of redox balance which
results in tissue destruction. To combat the increased ROS,
body in defense releases antioxidants which helps in detox-
ification of ROS in less harmful substances.®? Enzymatic
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antioxidants such as SOD, CAT, and GPx form the first line
of defense in the entire antioxidant defense grid.® SOD is a
primary enzyme which scavenges oxygen free radical, hence
it is an important antioxidant enzyme that protects tissues
against oxidative injury resulting from oxidative stress.!
Antioxidant therapy for treatment of periodontitis has given
positive results as stated in a systemic review by Castro et al.!!
CoQ10, which is also known as ubiquinone, because of its
ubiquitous presence, is an antioxidant enzyme and has been
studied widely for its effect in treatment of periodontal
disease.'?-20

In the present study, an attempt had been made to eval-
uate the efficacy of CoQ10 in reduction of clinical parame-
ters (GI, PI, PPD, and CAL) and its effect on SOD in GCF as an
adjunct to Phase 1 periodontal therapy.

Previous studies conducted with CoQ10 by various
authors'>?° did not use any biochemical parameter to assess
its efficacy and the results were assessed by the clinical
parameters alone.

The clinical parameters in our study showed improve-
ments in both the test and the control groups, and the results
showed statistically significant changes, but on intergroup
comparison, the changes were not significant. These find-
ings are similar to the study by Hans et al (2012)°> wherein
the application of CoQ10 gel along with SRP and SRP alone
after 6 weeks showed no statistically significant intergroup
changes.

In similar studies by Sharma et al (2016),"* Attia et al
(2016)," and Roopa et al (2014)," it was found that there
were some clinical changes in the group treated with
CoQ10, but it was not statistically significant than the con-
trol group. The clinical change could be due to immune
enhancing property of CoQ10, but it was not statistically
significant due to the fact that effect of CoQ10 locally may
not be enough to provide a significant change than SRP. The
substantivity of the CoQ10 has not yet been ascertained

II II e I sl NN
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and proper retention of the gel could be an issue in the
periodontal pocket; hence, a gel-based application of
CoQ10 would not render the necessary effect as shown by
Shaheen et al (2020)'® wherein nanoformulation of CoQ10
showed positive results in the treatment of moderate
periodontitis.

Results contrary to the study has also been shown by
Sale et al (2014),"” Raut and Sethi (2016),'® and Manthena
et al (2015)" wherein they found positive changes in the
treatment group for periodontitis patient over the con-
trol group, but these studies did not have a long follow-up
period or had used oral supplements in their study. The study
period for Sale et al (2014)" and Raut and Sethi (2016)®
was a 4-week/1-month period and Manthena et al'*® had
used CoQ10 as oral supplement. Chug and Shukla (2020)*°
corroborated the same as found by this study that CoQ10
has no beneficial effect in the treatment of periodontitis and
earlier studies that supported the notion that CoQ10 had
beneficial effects were studies of short duration.

The change in level of SOD was evident as the tissue
returned from diseased state to healthy state in both the
treatment and the control groups and the findings were
consistent with the findings of Karim et al (2012) and
Elavarasu et al (2016).

On intergroup comparison between the CoQ10 group
and the placebo group. There was a statistically significant
increase in the CoQl10 group because of the immune
enhancing activity of CoQ10 which has resulted in the
increase of SOD.

Extrapolating the results of previous study and combining
the findings of the present study, both the groups showed
improvement in clinical parameters over the 3-month study
period. The use of CoQ10 as an adjunct to SRP showed
improvement in the clinical parameters, but it was statis-
tically not better than SRP alone. This may be attributed
to deficiency of CoQ10 in the periodontium. This is in
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accordance with the studies done by Nakamura et al.*? The
SOD levels were increased significantly in the CoQ10 group
compared with the placebo group due to the fact that CoQ10
acts as a bioenergizer and is capable of regenerating other
antioxidants.

Limitation

The study could have used microbiological analysis to ascer-
tain the specific periodontal pathogens that are affected with
the use of an antioxidant. Longer duration of the study and
the presence of radiographic analysis would have given a
clear assessment of the results.

Conclusions

The study concluded that the adjunctive use of CoQ10 with
SRP can boost the antioxidant concentration, but it is not
superior to SRP in improving the clinical parameters follow-
ing the treatment of CP patients. Longitudinal studies using
a larger sample size are required to ascertain the effect of
CoQ10 as an adjunct to scaling root planing in the treatment
of CP.
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