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Abstract—Topical application of Coenzyme Gy, (CoQy,) 10 the periodontal pocket was evaluated
with and without subgingival mechanical debridement. Ten male patients with adull periodontius
participated and 30 periodontal pockets were selected. During the first 3 weeks, the paticnts
did not receive any periodontal therapy except the topical application of CoQ)g. After the
first 3-week period, root planning and subgingival scaling were performed in all sites, CoQyy
was applied in 20 of the pockets once a week for a period of 6 weeks. Soybean oil was applied
to the remaining 10 sites as a control. In the first 3-week period, significant reductions in gingival
crevicular fluid flow, probing depth and anachment loss were found only at experimental sites.
After mechanical subpingival debridement, significant decreases in the plague index, pingival
crevicular fluid flow, probing depth snd attschment loss were found both.a1 experimenial and
control sites. However, significant improvements in the modified gingival index, bleeding on
probing and peptidase activity derived from periodontopathic bacteria were observed only al
experimental sites, These results suggest that topical application of Co()y, improves adult
periodontitis not only as a sole treatment bul also in combination with traditional nonsurgical
periodontal therapy.

Introduction

Coenzyme Q,, (CoQ,,) exists naturally in the mitochondria of all cells in the human
body, and has indispensable functions in the bioenergetics of human tissues, including
the gingiva. A deficiency of CoQ, has been found in the gingiva of patients with
periodontal disease (Littaru er af., 1971, Nakamura et al., 1973). Many clinical trials
with oral administration of CoQ ), to patients with periodontal disease have been
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conducted. The results have shown that oral administration of CoQ,; increases the
concentration of CoQ,, in the diseased gingiva and effectively suppresses advanced
periodontal inflammation (Wilkinson er al., 1975, 1976; Shizukuishi e al., 1986; Folkers,
1992; McRee er al., 1993). Thus, we speculate that a concentration of CoQ,, applied 10
the periodontal pocke! may improve periodontal inflammation. Topical application is
a convenient method in the dental clinical setting. The benefits of topical application
of CoQ,, should be confirmed in a clinical trial using several indicators of periodontal
inflammation. Therefore, we conducted a clinical tnal of wopical application of CoQ
o periodontal pockets in patients with adult periodontitis.

Materials and Methods

Ten male patients with adult periodonutis, aged 35-61 years (average 48.3 years),
participated in this study. Informed consent was obtained from each subject prior
to the study., Periodontal pockets with a probing depth of more than 4 mm in the
buccal aspect of the frontal tooth of both the maxilla and mandible were selected
as test sites. Thirty sites were randomly assigned to CoQ,, and to control groups.
CoQ,, was dispersed into soybean oil at a concentration of 8 mg/ml and was applied
to 20 sites with a small plastic syringe once a week for a period of 6 weeks. Soybean oil
alone was applied to the remaining 10 sites. During the first 3 weeks, the patienis did
not receive any periodontal therapy except the topical application of CoQ,,. Thereafter,
mechanical subgingival debridement consisting of root planing and subpingival scaling
was performed in all sites.

Peniodontal examinations were performed before and at 3 wecks and 6 weeks after
the beginning of the experiment. Periodontal assessments were performed using the
modified gingival index (Lobene er al., 1989) and the plaque index (Silness and
Loe, 1964). Periodontal probing depth and climical attachment loss were measured
using a specially designed probe graded to the nearest 0.5 mm, and bleeding of the
gentle probing was evaluated. Gingival crevicular fluid low and 1ooth moebility were
determined with the Periotron (HARCO Medical Electronic Devices, Tustin, CA)
(Tsuchida and Hara, 1981) and the Periotest (Siemens, Bensheim, Germany) (Schalte
e al., 1992), respectively. Bacterial peptidase activity was estimated using the modified
enzymatic assay system (Sunstar, Osaka, Japan) (Ishihara er af., 1992). The assessment
was performed based on colorimetric change of solution provided in the examination
kit. A color guide graded from 0 to 3 was used as a standard.

Data obtained after treatment was compared with the initial value by paired r-test
for parametric variables or Wilcoxon’s signed rank test for nonparametric vanables.
Differences between two groups at each period were examined using Student's i-test
or the Mann-Whitney test. P values less than 0.05 were considered significant.

Results

Figure 1 shows frequency distributions according to plague index scores during the
experimental period at CoQ gtreated and control sites. The effect of treatment was
similar at both sites; no effect was seen durning the first 3-week perniod and there wert
no significant associations with mechanical subgingival debridement.
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Fig. 1. Frequency distribution (%) according to plaque index score at CoQ,-treated (A) and

control sites (B) before treatment (day 0), after treatment with topical application (3-week)

and after topical application in combination with mechanical subgingival debndement (6-week )
*Treatmcnt effcct significant (P < 0.05)

Figure 2 shows the frequency distributions according 1o scores of the modified
gingival index; no effect was scen afier sole wreatment of topical application at
either CoQ,-treated or control sites. After mechanical subgingival debridement, a
significant association with the topical application was found only at CoQ)-treated
sites, Tremendous improvement was found in bleeding on probing at CoQ-treated
sites after topical application was provided in combination with mechanical debridement
(Fig. 3). Sites bled at day 0 showed no bleeding at 6 weeks. The effect of treaimeni
was stanistically significant only at expenmental sm:s after mechanical subgingival
debridgement.

Table 1 summarizes changes in the mean Periotron score, Periotest score, periodontal
probing depth and clinical attachment loss during the treatment. During the first 3 weeks
when topical application was provided as a solc treatment, significant improvement was
found in the Periotron score, periodontal probing depth and climical atiachment loss
only at CoQ,,treated sites. Afier topical application was performed in combination
with mechanical subgingival debridement, the Periotron score, periodontal probing
depth and clinical attachment loss significantly decreased from the baseline level at
both experimental and contral sites, The Periotest score did not change during the
experimental period.

Frequency distributions according to peptidase activily denved from penodontopathic
bacteria are shown in Fig. 4. No significant treatment effect was found duning the
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