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Introduction 
Gingivitis and periodontitis are oral inflammatory conditions of 
infectious nature. Gingivitis is a reversible inflammatory reaction of 
marginal gingival to plaque accumulation, where as periodontitis 
is a destructive, non reversible condition resulting in loss of tooth 
connective tissue attachment to bone which ultimately leads to loss 
of the involved teeth.

Several studies have shown that periodontitis is caused by products 
of immune response stimulated by microbial plaque around the 
gingival margin [1,2]. While polymorphonuclear leukocytes act as 
the primary mediator of the host response in the pathogenesis 
of periodontitis they may also contribute to periodontal tissue 
destruction through the release of proteolytic enzymes and reactive 
oxygen species (ROS) [3]. There is suggestive evidence indicating 
that periodontal inflammation might be associated with systemic 
oxidative stress [4,5].

Sies defined oxidative stress as a disturbance in the pro-oxidant 
and antioxidant balance in favour of the former, leading to potential 
damage [6]. Antioxidants are those substances which when present 
at low concentrations compared to those of oxidizable substrate, 
will significantly delay or inhibit oxidation of that substrate [7].

Co enzyme Q10 (CoQ10) is an antioxidant that exists in an oxidized 
form (ubiquinone or CoQ) and a reduced form (ubiquinol or CoQH2). 
Battino et al., reviewed the role of CoQ10 as an important antioxidant 
in free radical mediated neurodegenerative diseases [8]. Littaru and 
Henson have demonstrated the deficiency of CoQ10 in the gingival 
tissues of periodontitis subjects [9,10]. But currently there are very 
few interventional studies in human periodontitis to substantiate 
clinical therapeutic benefit of CoQ10. Hence, the present study was 
designed to evaluate the effect of Coenzyme Q10 supplementation 
as an adjunct to mechanical periodontal therapy.
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ABSTRACT
Introduction: Deficiency of CoQ 10 was found in human inflamed 
gingiva and has been found to be responsible for periodontal 
destruction.

Aim: To evaluate the effectiveness of CoQ 10 supplementation 
as an adjunct to scaling and rootplaning in reducing gingival 
inflammation and periodontal pocket depth.

Materials and Methods: The study was a randomized, double-
blind, controlled, parallel group design clinical trial. Thirty subjects 
with plaque induced gingival inflammation and having atleast 
three nonadjacent interproximal sites with a probing pocket depth 
≥ 5mm were included in the study. The subjects were randomly 
divided into two groups. The test group (n=15) in which patients 
were given oral CoQ10 supplements after scaling and root planing 
and the control group (n=15) in which patients were given an oral 

placebo after scaling and rootplaning. The plaque index, gingival 
index and probing depth were recorded at baseline, 1 month and 
3 months. Statistical analysis done by using Student’s paired t-test 
for intragroup comparison and unpaired t-test for inter-group 
comparison. 

Results: Both the groups showed marked reduction of afore 
mentioned periodontal parameters at one month and three months 
when compared to baseline. Though there was no significant 
difference in plaque index and probing pocket depth between the 
two groups at any given time period, test group showed significant 
difference in gingival inflammation at one month and three months 
when compared to control group.

Conclusion: In the present study use of Coenzyme Q10 oral 
supplements as an adjunct to scaling and root planing showed 
significant reduction in gingival inflammation when compared to 
scaling and rootplaning alone.
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Materials and Methods
The study was a randomized, double-blind, controlled, parallel 
group design clinical trial. The study protocol was approved by the 
Ethics Committee. The study was a single center study conducted 
in Department of Periodontics at our institution 2013,  Drs. Sudha 
and Nageswara rao Siddhartha Institute of Dental Sciences, 
Chinnoutpalli, India. A total of 30 patients (14 female and 16 
male) aged between 18 and 35 years, non smokers, systemically 
healthy individuals with a plaque index score of ≥2 (PI; Silness and 
Loe,1964) [6] and Gingival index (GI; Loe and Silness,1963) [6] score 
of ≥ 2, with atleast three non adjacent interproximal sites having a 
probing pocket depth ≥ 5mm were enrolled into the study. Exclusion 
criteria included, patients who had received any antibiotics and 
anti-inflammatory drugs within the duration of the study, smokers, 
pregnant and lactating mothers, patients with missing teeth. After 
all the subjects have been identified they were assigned into blocks 
(co-variates), then simple randomization was performed within each 
block to assign subjects to one of the treatment groups using a 
random number table by the statistician. The test group (n=15) 
in which patients were given oral CoQ10 (Qute 120 mg by Yash 
Pharma international) supplements after scaling and root planing 
and the control group (n=15) in which patients were given an oral 
placebo after scaling and root planing.

Procedure 
All the subjects underwent scaling and root planing procedure at the 
first visit. Patients were also given proper oral hygiene instructions 
including conventional (scrub) brushing technique with a tooth 
paste and tooth brush (provided to the patient), twice daily during 
the study period. Patients were asked to take their respective oral 
supplements daily once till three months and were asked not to use 
any mouthwash. The plaque index, gingival index and the probing 
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depth were measured at one month and three months after the 
therapy.

Statistical Analysis
The mean and standard deviation were calculated for the clinical 
parameters (PI, GI and PD) of the test and control groups. Intragroup 
comparison was done using Student’s paired t-test, while inter-
group comparison was done using Student’s unpaired t-test. The 
level of significance was ≤ 0.05 at 95% confidence interval. The 
SPSS 17 software was used to perform the data analysis.

Results
Demographic and baseline clinical parameters were similar across 
both the study groups [Table/Fig-1]. The average age of the test 
group was 30.05±11 years and of the control group was 37.6±13.63 
years. The age difference between the two groups was statistically 
not significant.

At Day 0 (baseline), the scores for GI, PI, and PD, were also 
comparable between the study groups. The differences were not 
statistically significant (p>0.05) [Table/Fig-1]. Thus, the similarities in 
patient selection enabled paired comparisons to be made between 
the two groups.

Clinical Parameters
The scores for PI at Day 0 (baseline) were similar between the 
test group (2.46±0.28) and the control group (2.52±0.25). The 
differences were not significant statistically (p=0.55). There was 
a highly significant (< 0.001) reduction in the PI scores from the 
baseline in the test group (0.36±0.10 and 0.50±0.11) and the 
control group (0.41±0.10 and 0.57±0.08) at one month and three 
months, respectively. In comparison, the PI scores between the 
test and control groups at one month (p=0.26) and three months 
(p=0.058) were not statistically significant [Table/Fig-2]. 

The scores for GI at Day 0 (baseline) were similar between the test 
group (2.60±0.31) and the control group (2.67±0.22) with p=0.49. 
Both the test group (0.17±0.07 and 0.25±0.12,) and control group 
(0.31±0.12 and 0.49±0.10) showed a significant (< 0.001) reduction 
in the GI scores from the baseline, after one month and three months 
respectively. In comparison, the GI scores between the test and 
control groups at one month (p=0.001) and three months (< 0.001) 
were statistically significant [Table/Fig-3].

The scores for PD at Day 0 (baseline) were similar between the test 
group (6.6±0.73) and the control group (6.7±0.53) with p=0.57. 
Both the test group (5.36±0.58 and 4.86±0.58,) and control group 
(5.6±0.54 and 4.9±0.56) showed a significant (< 0.001) reduction in 
the GI scores from the baseline, after one month and three months 
respectively. In comparison, the PD scores between the test and 
control groups at one month (p=0.26) and three months (p=0.75) 
were not statistically significant [Table/Fig-4].

Within the groups, statistical significance was observed for PI, GI, 
PD from baseline to three months, indicating that both the groups 
showed improvement in the above clinical parameters. However, on 
comparing between the groups, the test group showed significant 
improvement only in gingival inflammation than the control group 
after one month and three months.

Discussion
The bacterial aetiology for periodontal disese has been explored 
for over several years. Although earlier studies have supported that 
bacterial plaque is the primary aetiologic agent for periodontal disese 
[11]. Current thinking implicates that the majority of periodontal 
tissue destruction is caused by an inappropriate host response to 
the plaque bacteria and their products [12]. More specifically, loss 
of homeostatic balance between proteolytic enzymes and their 
inhibitors, reactive oxygen species and the antioxidant defense 
systems are believed to be responsible [13].

Reduced form of CoQ10 ie ubiquinol is an intracellular, lipid soluble 
and lipid protective antioxidant. It is both exogenous and endogenous 
i.e it can be synthesized in liver and is also available from food. 
Supplemental CoQ 10 has good safety record. No adverse affects 
have been reported with daily dosage ranging from 600 to 1200 mg 
[14]. Findings from the studies of Littaru, Henson and Nakamura 
support that periodontal disease is frequently associated with 
CoQ10 deficiency [9,10,13].

Matsumura et al., through his double blind trial reported that for 
certain patients with periodontitis, oral hygiene when combined 
with therapy using CoQ could provide improved treatment and 
long term benefits [15]. Hanioka et al., evaluated the effect of 
subgingival debridement with topical application of CoQ10 to 
periodontal pockets. He observed that sites that received CoQ10 
topical application along with subgingival debridement showed 
significant improvements in the modified gingival index and bleeding 
on probing when compared to sites that received only subgingival 
debridement [16]. 

In our study, though no significant difference was observed in plaque 
index and probing depth between two groups. However, significant 
reduction in gingival inflammation was seen in patients who were 
put on oral supplements of CoQ 10 after scaling and root planing 
compared to patients who received only scaling and root planing.  
Wilkinson et al., also reported that eight patients under routine care 
for periodontitis, when recieved oral treatment with a form of CoQ 
showed significant reduction in pocket depth [17]. 

In contrast to the above results a study by Hans. M reported that in 
chronic periodontitis patients, sub-gingival mechanical debridement 
alone and with Perio-Q (CoQ) gel showed almost similar clinical 
results without any statistically significant differences. The result of 
their study did not provide enough clinical support for the superiority 
of adjunctive use of Perio-Q gel [18]. 

Test Group Control Group 
p-value

Unpaired t-test 

Age in years 30.05 ± 11.00 37.6 ± 13.63 0.08 (NS)

PI 2.46 ± 0.28 2.52 ± 0.25 0.55 (NS) 

GI 2.60 ± 0.31 2.67 ± 0.22 0.49 (NS) 

PD 6.6 ± 0.73 6.7 ± 0.53 0.57 (NS) 

[Table/Fig-1]: Demographic and Baseline parameters 
PI= Plaque index, GI = Gingival Index, PD = Probing Depth, NS = Not Significant

Day 0
(baseline) 1 month 3 months

p-value
paired t-test 

Test group 2.46 ± 0.28 0.36 ± 0.10 0.50 ± 0.11 < 0.001 (HS)

Control group 2.52 ± 0.25 0.41 ± 0.10 0.57 ±0.08 < 0.001 (HS)

p-value
Unpaired t-test 

0.55 (NS) 0.26 (NS) 0.058 (NS)

[Table/Fig-2]: Comparison of Plaque index between the groups
NS = Not Significant, HS = Highly Significant

Day 0
(baseline)

1 month 3 months p-value
paired t-test 

Test group 2.60 ± 0.31 0.17 ± 0.07 0.25 ± 0.12 < 0.001 (HS)

Control group 2.67 ± 0.22 0.31 ± 0.12 0.49 ± 0.10 < 0.001 (HS)

p-value
Unpaired t-test

0.49 (NS) 0.001(HS) < 0.001 (HS)

[Table/Fig-3]: Comparison of Gingival index between the groups
NS = Not Significant, HS = Highly Significant

Day 0
(baseline) 1 month 3 months

p-value
paired t-test 

Test group 6.6 ± 0.73 5.36 ± 0.58 4.86 ± 0.58 < 0.001 (HS)

Control group 6.7 ± 0.53 5.6 ± 0.54 4.9 ± 0.56 < 0.001 (HS)

p-value
Unpaired t-test 

0.57(NS) 0.26(NS) 0.75(NS)

[Table/Fig-4]: Comparison of Probing depth between the groups
NS = Not Significant, HS = Highly Significant
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Hanioka et al., suggested that the oxygen supply for inflamed 
gingiva may be increased [16]. Evaluation of the effect of CoQ10 on 
the oxidative metabolism in gingiva of periodontitis patients using 
reflectance spectrophotometry suggested that the administration of 
CoQ10 improves oxygen utilization in the gingival tissue [19]. Denny 
et al., assessed the antioxidant and anti-inflammatory effects of co-
enzyme Q10 in 10 non-smoking periodontally healthy volunteers. 
They also demonstrated reductions in gingival bleeding after 28 days 
of supplementation but found no changes in gingival crevicular fluid 
total antioxidant capacity, indicating that the potentially beneficial 
effects of co-enzyme Q10 may be independent of its antioxidant 
activity [20]. Thus the decrease in gingival inflammation in our study 
can be hypothesized to have resulted from correction of deficiency 
of CoQ10 and restoration of the metabolic energy required for the 
diseased tissue.

Studies have suggested that CoQ10 also exerts anti-inflammatory 
properties via NFκB1-dependent gene expression [21]. Because this 
is a common pathway for periodontal inflammation, even this could 
be the possible mechanism for reduction in gingival inflammation 
due to CoQ10 supplementation. 

In certain patients deficiency of CoQ at the inflammed gingival sites 
may exist independently of and/or because of periodontal disease.  
In such patients, scaling, root planing and oral hygiene could correct 
the microbial cause, but not that part of the deficiency of CoQ10 
due to systemic cause; therapy with CoQ10 can be included with 
the oral hygiene for an improved treatment of this type of periodontal 
disease.

Conclusion 
This short term study with small sample size showed significant 
reduction of gingival inflammation when Coenzyme Q10 oral 
supplements are used as an adjunct to scaling and root planing 
than scaling and root planing alone. Existing evidence indicates 
that gingivitis precedes the onset of periodontits. Therefore, CoQ10 
supplementation along with scaling and root planing can prevent 
periodontitis by reducing gingival inflammation. Further long term 
randomized, blinded clinical trials for the outcomes of topical and 
systemic administration of Q10 are needed to affirm or refute the 
usefulness of Q10 as a therapeutic agent for periodontitis.

References
  [1]	 Preshaw PM, Seymour RA, Heasman PA. Current concepts in periodontal 

pathogenesis. Dent Update. 2004;31:570-72.
  [2]	 Page RC. Milestones in periodontal research and the remaining critical issues. J 

Periodontal Res. 1999;34:331-39.
  [3]	 Altman LC, Baker C, Fleckman P, Luchtel D, Oda D. Neutrophil-mediated 

damage to human gingival epithelial cells. J Periodontal Res. 1992;27:70-79.
  [4]	 Waddington RJ, Moseley R, Embery G. Reactive oxygen species: a potential role 

in the pathogenesis of periodontal diseases. Oral Dis. 2000;6:138-51.
  [5]	 Canakçi CF, Ciçek Y, Canakçi V. Reactive oxygen species and  human  

inflammatory  periodontal diseases. Biochemistry. 2005;70:619-28.
  [6]	 Sies H. Oxidative stress: oxidants and antioxidants. Exp Physiol. 1997;82:291-

95.
  [7]	 Halliwell B, Gutteridge JM. Free radicals in biology and medicine, 2nd ed. Oxford: 

Clarendon Press, 1989.
  [8]	 Battino M, Bullon P, Wilson M, Newman H. Oxidative injury and inflammatory 

periodontal diseases: the challenge of anti-oxidants to free radicals and reactive 
oxygen species. Crit Rev Oral Biol Med. 1999;10:458–76.

  [9]	 Littarru GP, Nakamura R, Ho L, Folkers K, Kuzell WC. Deficiency of coenzyme 
Q10 in gingival tissue from patients with periodontal disease. Proc Natl Acad Sci 
U S A. 1971;68:2332–35.

[10]	 Hansen IL, Iwamoto Y, Kishi T, Folkers K, Thompson LE. Gingival and leucocytic 
deficiencies of coenzyme Q10 in patients with periodontal disease. Res Commun 
Chem Pathol Pharmacol. 1976;14:729–38.

[11]	 Loesche WJ, Grossman NS. Periodontal disease as a specific, albeit chronic, 
infection: diagnosis and treatment. Clin Microbiol Rev. 2001;14:727-52. 

[12]	 Lamster IB, Novak MJ. Host mediators in gingival crevicular fluid: implications for 
the pathogenesis of periodontal disease. Crit Rev Oral Biol Med. 1992;3:31–60.

[13]	 Nakamura R, Littarru GP, Folkers K, Wilkinson EG. Study of CoQ1o-enzymes in 
gingiva from patients with periodontal disease and evidence for a deficiency of 
Coenzyme Q10. Proc Natl Acad Sci. 1974;71:1456-60.

[14]	 Prakash S, Sunitha J, Hans M. Role of coenzyme Q 10 as an antioxidant and 
bioenergizer in periodontal diseases. Indian J Pharmacol. 2010;42:334-37.

[15]	 Matsumura T, Saji S, Nakamura R, Folkers K. Evidence for enhanced treatment 
of periodontal disease by therapy with coenzyme Q. Int J Vitam Nutr Res. 
1973;43:537-48.

[16]	 Hanioka T, Tanaka M, Ojima M, Shizukuishi S, Folkers K. Effect of topical 
application of coenzyme Q10 on adult periodontitis. Mol Aspects Med. 
1994;15:241-48.

[17]	 Wilkinson EG, Arnold RM, Folkers K, Hansen I, Kishi H. Bioenergetics in clinical 
medicine. II. adjunctive treatment with coenzyme Q in periodontal therapy. Res 
Commun Chem Pathol Pharmacol. 1975;12:111-23.

[18]	 Hans M, Prakash S, Gupta S. Clinical evaluation of topical application of perio-Q 
gel (Coenzyme Q 10) in chronic periodontitis patients. Journal of Indian Society of 
Periodontology. 2012;16:193-99.

[19]	 Shizukuishi, et al. Evaluation of oxygen utilization in gingiva by tissue reflectance 
spectrophotometry. Biomedical and Clinical Aspects of Coenzyme Q, Vol. 5, 
Folkers, K. and Yamamura, Y. eds., Elsevier Science Publishers, New York, 359-
368 (1986).

[20]	 Denny N, Chapple ILC, Matthews JB. Antioxidant and anti-inflammatory effects 
of coenzyme Q10 – a preliminary study. J Dent Res. 1999;78:543.

[21]	 Schmelzer C, Lindner I, Rimbach G, Niklowitz P, Menke T, Doring F. Functions of 
coenzyme Q 10 in inflammation and gene expression. Biofactors. 2008;32:179-83.

		 PARTICULARS OF CONTRIBUTORS:
1.	 Reader, Department of Periodontics, Drs. Sudha and Nageswara Rao Siddhartha Institute of Dental Sciences, Chinnoutpalli, India.
2.	 Professor and Head, Department of Periodontics, Drs. Sudha and Nageswara Rao Siddhartha Institute of Dental Sciences, Chinnoutpalli, India.
3.	 Reader, Department of Periodontics, Drs. Sudha and Nageswara Rao Siddhartha Institute of Dental Sciences, Chinnoutpalli, India.
4.	 Senior Lecturer, Department of Periodontics, Drs. Sudha and Nageswara Rao Siddhartha Institute of Dental Sciences, Chinnoutpalli, India.
5.	 Senior Lecturer, Department of Periodontics, Drs. Sudha and Nageswara Rao Siddhartha Institute of Dental Sciences, Chinnoutpalli, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Sathish Manthena, 
H.No. 23-39-50/A, Jagarlamudi Street, Lakshminagar, Vijayawada-520011, India.
E-mail: sathishmanthena@gmail.com

Financial OR OTHER COMPETING INTERESTS: None.

Date of Submission: Feb 12, 2015 
Date of Peer Review: May 02, 2015 
Date of Acceptance: Jun 07, 2015

Date of Publishing: Aug 01, 2015


