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Summary

	 Background:	 The purpose of the current study is to evaluate the effects of systemic ornidazole (SO) and system-
ic and local compound ornidazole and pefloxacin mesylate (SCOPM/LCOMP) on the inflamma-
tory response associated with rat experimental chronic periodontitis (ECP) in sites with subgingi-
val debridement.

	Material/Methods:	 Periodontitis was induced in male Sprague-Dawley rats by placing a thin steel ligature around the 
upper first molars and inoculating them with Porphyromonas gingivalis 381. After the successful in-
duction of the rat ECP, the periodontitis rats were randomly divided into 3 different combined 
treatment groups: (A) SO with scaling and root planing (SRP); (B) SCOMP with SRP; and (C) 
LCOMP with SRP. After 2 weeks the effects of the treatments were evaluated based on gingivitis, 
plaque index, probing pocket depth, aspartate aminotransferase, alveolar bone loss, and hematox-
ylin-eosin staining of the region around the first molars.

	 Results:	 After treatment, comparison with ECP was performed. The mean percentage reductions of SBI 
in SO, SCOPM, and LCOPM were 27.73%, 33.61%, and 58.82%, respectively. Those of PI were 
33.20%, 42.80%, and 60.00%; those of PPD were 48.66%, 55.70%, and 72.48%; those of GCF-AST 
were 41.64%, 49.03%, and 66.42%; and those of ABL were 41.19%, 43.63%, and 54.47%, respec-
tively. The inflammatory score of H&E showed median scores of 2.5, 1.75, 1.63, and 0.95 for ECP, 
SO, SCOMP, and LCOMP, respectively. All 3 treatment groups exhibited significantly reduced in-
flammation indicators (P<0.05). Of the 3, group C was the most effective (P<0.05).

	 Conclusions:	 Although all the combined treatment groups responded to therapy with significant resolution of 
the infection, adjunctive LCOMP therapy is more effective for periodontitis.
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Background

Periodontitis is one of the most common infections and is 
a major cause of tooth loss. It is a polymicrobial infection, 
and thus, the complex interaction among microorganisms 
makes the disease challenging to understand and treat. 
These pathogens include anaerobes, such as Porphyromonas 
gingivalis, Prevotella intermedia, Fusobacterium nudeatum and 
Peptostreptococcus anaerobius, as well as facultative anaerobes, 
including Staphylococcus aureus and Staphylococcus epidermidis, 
among others [1,2]. Bacterial plaque is recognized as the 
primary agent for the initiation and progression of peri-
odontitis [3]. Plaque microorganisms can damage the peri-
odontium by releasing their proteolytic and noxious waste 
products and by stimulating the host cells to produce pro-
inflammatory cytokines, inducing connective tissue and al-
veolar bone destruction [4].

Therefore, a successful treatment depends on the elimination 
or control of the pathogens, together with a microbial shift to-
ward a microbial population that is typically present in healthy 
individuals. Treatments include mechanical and drug thera-
py; mechanical therapy involves nonsurgical scaling and root 
planing (SRP) and drug therapy is adjunctive to SRP [5,6].

Drug therapy includes local and systemic administration. 
Although systemic administration has some benefits, an 
inadequate concentration in the periodontium and a high 
plasma concentration may be associated with bacterial re-
sistance and adverse effects. An important advantage of lo-
cal administration is the higher therapeutic concentration 
in the lesion location, leaving residual parts unaffected.

Ornidazole is a member of the nitroimidazole family that is 
widely used in the treatment of the oral disease and which has 
better activity against anaerobes than do the quinolones [7–9]. 
Pefloxacin mesylate is a member of the quinolones, and these 
have better activity against facultative anaerobes than the ni-
troimidazoles [10]. As previously mentioned, the dominant 
microbial population is anaerobes, but facultative anaerobes 
also play a part in break-down of deep periodontal tissues. To 
generate significant antimicrobial activity, we designed the 
compound ornidazole and pefloxacin mesylate (COPM) and 
the local COPM. The carrier of the local COPM consists of 
ethylcellulose and hydroxypropyl methylcellulose, which are 
widely used as framework materials in sustained release [11].

In the current study, a rat experimental model of chronic 
periodontitis (ECP) was induced by a ligature [12]. In ad-
dition, the treatment effects of systemic and local adminis-
tration of COPM after SRP were investigated.

To gain a better understanding of the effects, we evaluated 
several end-points of the inflammatory process: the sulcus 
bleeding index (SBI), plaque index (PI), probing pocket 
depth (PPD), gingival crevicular fluid-aspartate aminotrans-
ferase (GCF-AST), alveolar bone loss (ABL), and HE staining.

Material and Methods

Animals

Experiments were performed on male Sprague-Dawley rats 
(180±20 g), housed in standard conditions (12 h light/dark 

cycle and 22±2°C), with free access to commercial labora-
tory food (standard rodent chow) and tap water before the 
surgical procedure.

A total of 60 rats were used in the current study. Of these, 
ECP was induced to 48 rats, while the remaining 12 rats 
were used in the normal group.

The use of animals, ethical clearance, and the study protocol 
were duly approved by the Institutional Animal Ethics and 
User Committee of The Third Military Medical University 
(Chongqing, China).

Induction of Rat ECP

A total of 48 rats were subjected to ligature-induced chron-
ic periodontitis. The rats were lightly anaesthetized with 
surgical doses of 3% sodium pentobarbitone (35 mg·kg–1). 
A sterile, thin steel ligature was placed around the cervix 
of the maxillary right first molar. Once the rats recovered 
from the anesthetic, they were allowed to eat a high-sugar 
diet and drink 10% water with sucrose ad libitum.

About 1 week after induction, 0.1 ml P. gingivalis 381 
(1010 cells/ml) (standard strain purchased from the R&D 
Department of P&G Co.) was injected into the gingival 
crevice every other day, 5 times in all, to improve the effi-
ciency [13].

Identification of Rat ECP

After 8 weeks, 12 rats were randomly selected from the 48 
to evaluate the success of the rat ECP. All the following in-
dicators were analyzed by a histologist in single-blind fash-
ion [14–16]. The 12 normal rats were used as part of the 
control group.

Various indicators (live)

SBI

The periodontal pockets or gingival crevices of the selected 
tooth were probed for 10 s every SIT and graded as follows:

Score 0: Gingival margin and gingival papilla (GM&P) are 
healthy, and no bleeding is observed after slight probe.

Score 1: GM&P are mildly inflamed, and no bleeding is ob-
served after slight probe.

Score 2: GM&P are mildly inflamed; changes in color, ab-
sence of edema, and occurrence of punctate hemorrhage 
after slight probe are observed.

Score 3: GM&P are moderately inflamed; changes in col-
or, mild edema, and bleeding after slight probe while the 
blood is still in the gingival crevice are observed.

Score 4: GM&P are severely inflamed; changes in color, se-
vere edema, and bleeding after slight probe while the blood 
flows out of the gingival crevice are observed.

Score 5: GM&P are severely inflamed; changes in color, 
severe edema, ulcer, and bleeding after slight probe or 
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spontaneous bleeding, and blood is observed flowing out 
of the gingival crevice.

PI

The selected tooth was smeared with 2% basic fuchsin for 
30 seconds and then washed. The size and depth of the pur-
ple stains on the tooth were observed (score 0–5).

PPD

PPD was taken from the gingival margin to the bottom of 
the pocket using a round-ended probe tip 0.4 mm in diam-
eter. Three values were averaged (mesiobuccal, distobuc-
cal, and midbuccal).

GCF-AST

The gingival margin was dried with air and cotton swabs. The 
GCF samples were obtained from the distobuccal, mesiobuc-
cal, and midbuccal sites. A standard volume of 1.0 µl crevicular 
fluid was collected in a Hirschman volumetric micropipette 
(Sigma Chemical Co., USA). When plaque or debris clogged 
the micropipette or blood contaminated the GCF, the GCF 
collection was repeated. The samples were immediately sent 
to the laboratory for AST enzyme analysis. The Erba SGOT 
(AST) kit (Transasia Biomedical Co., Ltd., Taiwan, China) 
was used for the quantitative determination of AST activity.

Various indicators (sacrificial)

After the evaluation of the aforementioned parameters, the 
animals were euthanized by cervical dislocation.

A total of 8 rats were randomly selected from the 12 rats for 
measurement of ABL. The last 4 rats were used for hema-
toxylin-eosin (HE) staining.

ABL

The excised maxillae were fixed in 10% neutral-buffered 
formalin for 24 hours. The total ABL was obtained by mea-
suring the distance from the cementoenamel junction to 
the alveolar crest. Measurements were made along the axis 
of each root surface. Three recordings (3 roots) were made.

HE staining

The specimens were fixed into 10% neutral-buffered for-
malin for 48 hours and demineralized in 5% nitric acid for 
24 hours. The specimens were then dehydrated, embedded 
in paraffin, and sectioned along the molars in a mesiodis-
tal plane for HE staining. Sections of 6 ìm thickness were 
evaluated using light microscopy. Indicators such as inflam-
matory cell influx and cementum integrity were analyzed 
and graded as follows:
Score 0: absence of or only discrete cellular infiltration, 
preserved cementum;
Score 1: moderate cellular infiltration, some but minor ce-
mentum;
Score 2: accentuated cellular infiltration, and partial de-
struction of cementum;
Score 3: accentuated cellular infiltrate, and severe destruc-
tion of cementum.

Treatment of rat ECP

After the successful induction of the rat ECP, the remaining 
36 ECP rats were randomly assigned to 3 drug treatment 
groups with 12 rats for each group.

Drugs

Ornidazole (Bodyguard Pharmaceutical Co., Ltd., China)

Pefloxacin mesylate (North China Pharmaceutical Group 
Co., Ltd., China)

Local COMP

LCOMP is a sustained-release periodontal suppository ad-
ministered into the periodontal pocket (Dental Research 
Centre of Daping Hospital, Third Military Medical University, 
China).

The precursor of LCOPM is composed of EC (Sinopharm 
Chemical Reagent Beijing Co., Ltd., China), HPMC 
(Sinopharm Chemical Reagent Beijing Co., Ltd., China), 
ornidazole, pefloxacin mesylate, 95% ethanol, glycerine, 
and water.

According to periodontal pocket morphology, the lengths 
of the suppositories range from 2 to 4 mm, whereas the av-
erage width, thickness, taper angle, and weight are 3 mm, 
350 µm, 55°, and 10 mg, respectively. An average supposi-
tory contains 0.8 mg ornidazole, 1.2 mg pefloxacin mesyl-
ate, 3.5 mg HPMC, and 3.5 mg EC.

Treatment groups

Group A, systemic administration of ornidazole (SO): the 
rats subjected to ECP received ornidazole (100 mg·kg–1 
body weight/day in drinking water for 2 weeks) after SRP.

Group B, systemic administration of COPM (SCOPM): the 
rats subjected to ECP received COPM (40 mg·kg–1 ornida-
zole with 60 mg·kg–1 pefloxacin, body weight/day in drink-
ing water for 2 weeks) after SRP.

Group C, LCOMP: the rats subjected to ECP received a local 
application of COPM (The sustained-release periodontal sup-
pository is held by forceps and gently administrated into the 
periodontal pocket, every other day for 2 weeks) after SRP.

After 2 weeks, the following end-points of the inflamma-
tory process were evaluated: SBI, PI, PPD, GCF-AST, ABL, 
and HE staining.

Control Groups: the normal rats and the rats subjected to 
ECP used for the identification of ECP comprised the neg-
ative control group and positive control group, respectively.

Statistical analysis

Data were expressed as mean ±SD. Mean values were com-
pared by single-factor analysis of variance (ANOVA) and 
a paired t-test using the SPSS13.0 statistical software. The 
Kruskal-Wallis and Dunn’ tests were used for histopatholog-
ical analysis. P<0.05 was considered significant.
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Results

Effect of drug treatments on SBI, PI, PPD, GCF-AST

In normal rats, the gum was pink, and the gingival margin 
was thin and tightly affixed to the tooth surface. After 8 weeks 
of induction, a large number of chyme surrounded the up-
per right first molar, and the rat periodontal tissue showed 
erosion, ulceration, and atrophy; a significant increase was 
observed in the indices in ECP group compared to normal 
rats. Compared with the ECP group, similar reductions were 
observed after SRP+SO and SRP+SCOPM, whereas further 
reduction was observed after SRP+LCOPM. More specifical-
ly, the mean value of SBI in normal rats was 0.43, which in-
creased to 3.57 in ECP rats; after treatment, it was reduced 
to 2.58, 2.37, and 1.47 in SO, SCOPM, and LCOPM, with 
mean percentage reductions of 27.73%, 33.61% and 58.82%, 
respectively (Figure 1A). The mean value of PI in normal 
rats was 0.40, which increased to 2.50 in ECP rats; after treat-
ment, it was reduced to 1.67, 1.43, and 1.00 in SO, SCOPM, 
and LCOPM, with mean percentage reductions of 33.20%, 
42.80%, and 60.00%, respectively (Figure 1B). The mean val-
ue of PPD (mm) in normal rats was 0.29, which increased to 
2.98 in ECP rats; after treatment, it was reduced to 1.53, 1.32, 
and 0.82 in SO, SCOPM, and LCOPM, with mean percent-
age reductions of 48.66%, 55.70%, and 72.48%, respectively 
(Figure 1C). The mean value of GCF-AST (IU/L) in normal 
rats was 121.55, which increased to 2346.70 in ECP rats; after 
treatment, it was reduced to1369.50, 1196.21, and 788.00 in 
SO, SCOPM, and LCOPM, with mean percentage reductions 
of 41.64%, 49.03%, and 66.42%, respectively (Figure 1D).

Effect of drug treatments on ABL

There was no evidence of pathology in normal first molars 
(Figure 2A); after induction, the macroscopic aspects of 

periodontium revealed bone matrix resorption in the first 
molar region (Figure 2B). A significant ABL between the 
ECP group and normal group was observed (Figure 2C). 
Compared with the ECP group, similar reductions were ob-
served after SRP+SO and SRP+SCOPM, whereas further re-
duction was observed after SRP+LCOPM (Figure 2C). More 
specifically, the ABL (mm) in normal rats was 0.46, which 
increased to 3.69 in ECP rats; after treatment, it was re-
duced to 2.17, 2.18, and 1.68 in SO, SCOPM, and LCOPM, 
with mean percentage reductions of 41.19%, 43.63%, and 
54.47%, respectively (Figure 2C).

Histopathological analysis of periodontium after drug 
treatments

When compared with tissue sections taken from the normal 
group and ECP group, the histology of the region around 
the first molars of normal rats showed only a minimal num-
ber of polymorphonuclear cells in tissue, preserved cemen-
tum, and normal attachment of the junctional epithelium 
(Figure 3A,B). The histopathology of the periodontium of 
the rats subjected to ECP revealed edema, a large number 
of infiltrating polymorphonuclear cell coupled with severe 
destruction of cementum and apical migration of the junc-
tional epithelium (Figure 3C,D). After treatment, the his-
topathology of the periodontium of the SO (Figure 3E), 
SCOMP (Figure 3F), and LCOMP (Figure 3G) groups af-
ter SRP revealed that all the treatment groups had a signif-
icant reduction in the numbers of inflammatory cell infil-
tration, as well as an inhibition destruction of cementum 
and apical migration of the junctional epithelium com-
pared with ECP, whereas a more significant reduction in 
SRP+LCOPM was observed. Inflammatory score showed the 
Normal group, ECP group, SRP +SO, SRP +SCOMP, SRP 
+LCOMP received a median score of 0.0, 2.5, 1.75, 1.63, 
0.95, respectively (Figure 3H).

Figure 1. �Effects of the SRP+antibiotics on various parameters (live) in rats subjected to ECP. n=12. a: vs. NORMAL P<0.05, b: vs. SRP+SO P<0.05, 
c: vs. SRP+SCOMP P<0.05 (ANOVA & Paired t-test).
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Discussion

Periodontitis was induced in rats by placing a thin steel liga-
ture around the upper first molars [17,18] and inoculating 
them with Porphyromonas gingivalis 381 [19,20].

After 8 weeks, the periodontal health indicators in ECP rats, 
such as SBI, PI and PPD, showed statistically significant dif-
ferences compared with normal rats. The disorders of these 
indicators indicated the success of using ECP. In order to 
further identify the reliable animal model, the analyses of 
GCF-AST, ABL and HE stain were conducted.

AST is particularly important in the transport of reducing 
equivalents across the mitochondrial membrane via the ma-
late aspartate shuttle and is a sensitive indicator of necrosis 
in a number of tissues. During inflammation and cell death 
this enzyme is not utilized and liberated in extracellular fluids 
such as the cerebrospinal fluid, serum, joint fluid, and GCF 
where it can be detected [21]. In GCF, AST levels can be a 
useful adjunct as a biomarker in the assessment of periodon-
titis to distinguish between active and inactive disease sites. 
Thus, GCF-AST is predicted to increase during periodontitis. 
In the current study, the mean GCF-AST increased significant-
ly in the ECP group compared with the normal group. This is 
consistent with the results presented in a previous study [22].

Morphometric measurements demonstrated that the rats 
subjected to ECP exhibited significantly more ABL than did 

normal rats. This agrees well with the result presented in a 
previous study [23].The histologic changes have been re-
ported in periodontitis rats [16]. In our study, the histolog-
ical analysis of the region around the first molars of normal 
rats shows the structure of the normal periodontium, where 
cementum and healthy gingival and periodontal ligaments 
can be observed. Histopathology observation in ECP rats 
revealed inflammatory cell infiltration, apical migration of 
the junctional epithelium, and severe cementum destruc-
tion resembling a periodontitis lesion.

Thus, a rat model of ECP, which can provide an important 
basis for follow-up treatment experiments, was successful-
ly established.

The treatment of periodontitis should be primarily based 
on the mechanical debridement of subgingival plaque, be-
cause subgingival plaque and plaque-retaining factors in peri-
odontal pockets (e.g., calculus or irregularities and endotox-
in deposits of cementum) are associated with the destructive 
diseases [24]. However, mechanical debridement alone is un-
likely to be sufficient to control periodontitis because of the 
location of the pathogenic bacteria within the gingival and 

A B

Figure 2. �Macroscopic aspects of periodontia of rats submitted to ECP 
and the effects of SRP+antibiotics on ABL in rats subjected 
to ECP. The normal periodontia exhibited no resorption 
of the alveolar bone (A, original magnification ×50). In 
contrast, The periodontia from ECP rats demonstrated 
severe resorption of the alveolar bone with root exposure 
(B, original magnification ×50). The periodontia from ECP 
rats demonstrated severe resorption of the alveolar bone 
with root exposure (A, original magnification ×50). In 
contrast, normal periodontia exhibited no resorption of the 
alveolar bone (B, original magnification ×50). Compared 
with the normal group, a significant increase in the distance 
between cemento-enamel injunction and alveolar crest was 
observed in the ECP group (C). After treatment, the increase 
was significantly reduced (C). Among those treatment 
groups, SPR+LCOMP was most effective (C). n=8. a: vs. 
NORMAL P<0.05, b: vs. SRP+SO P<0.05, c: vs. SRP+SCOMP 
P<0.05 (ANOVA & Paired t-test).
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Figure 3. �HE staining of the rat periodontia subjected to ECP and treated with SRP+antibiotics. Photomicrographs (A and B) showing the region 
around the first molars of normal rats; these indicate that the gingival, periodontal ligament, and cementum are normal. Rat periodontia 
subjected to ECP (C and D) showed inflammatory cell infiltration with apical migration of the junctional epithelium, as well as severe 
cementum destruction. SRP +SO (E), SRP +SCOMP (F), and SRP +LCOMP (G) all resulted in a significant reduction in the number of 
inflammatory cell infiltration and cementum destruction. Among those, SPR+LCOMP was most effective (HE stain; original magnification 
A, C ×400 B, D, E, F, G ×100). According to the evaluation standard, the scores ranged from a scale of 0 to 3. Data are medians with the 
range within the parentheses (H); n=4. a: vs. NORMAL P<0.05, b: vs. SRP+SO P<0.05, c: vs. SRP+SCOMP P<0.05 (Kruskal-Wallis and 
Dunn’ tests).
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dental tissues or in other areas inaccessible to mechanical 
instruments. Several studies have been performed to evalu-
ate the efficacy of the combined mechanical treatment with 
drug administration. Bansalet et al. [25] used satranidazole-
containing mucoadhesive gel as an adjunctive to mechanical 
treatment, getting an additional effect on the tested parame-
ters, such as SBI, PI and PPD, as well as probing attachment 
levels. Studies have also been conducted to assess the effica-
cy of systemic administration after mechanical debridement 
[26,27]. Although the use of antibiotics alone, either locally 
or systemically, produced some beneficial effects on clinical 
parameters, it cannot be used as an alternative to mechani-
cal treatment. Several studies compared the ability of pure 
systemic or local metronidazole to SRP to alter clinical indi-
cators [28,29]. Their results suggest that the differences be-
tween the improvements were too small to justify the use of 
antibiotics instead of SRP. Thus, in the current study, we fo-
cused our attention on the treatment effects of SO, SCOPM 
and LCOPM as an adjunctive to mechanical therapy on the 
damaged tissue of rats subjected to ECP.

Nitroimidazoles (which include metronidazole, ornidazole, 
and tinidazole) are effective against anaerobic bacteria, ren-
dering them specifically helpful for periodontal therapy. 
Among these nitroimidazoles, ornidazole is comparable to 
or has better antibacterial properties than metronidazole. 
Comparative pharmacokinetic studies have shown that or-
nidazole has a higher level of half-life elimination from plas-
ma (14.4 h) than metronidazole (8.4 h); thus frequency of 
intake is reduced [30]. Kamma et al suggested that ornida-
zole, when combined with subgingival debridement, shows the 
ability for substantial clinical improvement due to the favor-
able alterations detected in the subgingival microflora. This 
indicates the effectiveness of ornidazole in the treatment of 
early-onset periodontitis, where anaerobic bacteria are pre-
dominant [7]. Pefloxacin mesylate is a quinolone with better 
antimicrobial activity against facultative anaerobes than ni-
troimidazole [10]. In periodontitis, anaerobes are the dom-
inant microbial population, but facultative anaerobes also 
play a part in the breakdown of deep periodontal tissues [2]. 
To provide a significant antimicrobial activity, we designed 
COPM, which consists of ornidazole and pefloxacin mesylate.

Two ways to administer COMP, SCOMP and LCOMP are 
available. Systemic administration may be associated with 
bacterial resistance and adverse effects. Systemic pefloxacin 
is associated with irreversible peripheral neuropathy [31]. 
To minimize the adverse effects, we chose the sustained-re-
lease periodontal suppository as the LCOMP. The supposi-
tory was developed through the cold compression method 
in the Dental Research Centre of Daping Hospital, Third 
Military Medical University (Chongqing, China).

The precursor of LCOPM comprises EC, HPMC, ornidazole, 
pefloxacin mesylate, 95% ethanol, glycerine, and water. The 
flexibility of HPMC, a hydrophilic polymer matrix system, 
was used to obtain a desirable drug-release profile and broad 
regulatory acceptance [32]. However, for a free water-soluble 
drug, using a hydrophilic matrix system alone is restricted be-
cause of the rapid diffusion of the dissolved drug through the 
hydrophilic gel network. Therefore, EC, a hydrophobic poly-
mer, along with HPMC, is suitable for developing sustained-
release dosage forms. Incorporation of a high concentration 
of EC provides better control of the drug release, which could 

be attributed to the decreased penetration of the solvent mol-
ecules in the presence of hydrophobic polymer. Consequently, 
decreased diffusion of the drug from the matrix is achieved 
[33]. Furthermore, because of the presence of EC, which is 
generally responsible for the hardness of the suppository, the 
suppository is not easily cracked when held by forceps.

Two ways to administer COMP, SCOMP, and LCOMP are 
available. We chose the sustained-release periodontal suppos-
itory as the LCOMP. The suppository was developed through 
the cold compression method in the Dental Research Centre 
of Daping Hospital, the Third Military Medical University 
(Chongqing, China).

After treatment, compared with ECP, all the combined treat-
ments produced beneficial changes in the clinical indica-
tors on a short-term basis; SRP+LCOMP seems to be more 
effective in producing clinical improvements.

The histopathology of the periodontium of the SO, SCOMP, 
and LCOMP groups after SRP revealed that compared with 
ECP, SRP+SO, SRP+SCOMP, and SRP+LCOMP all resulted 
in a significant reduction in the numbers of inflammatory 
cell infiltration as well as in the inhibition of destruction of 
cementum, whereas a more significant reduction following 
SRP+LCOPM was observed.

Our findings are in accordance with several studies. In pre-
vious studies, Pradeep et al [34] reported that the adjunc-
tive use of 0.5% azithromycin as a controlled drug-delivery 
system enhanced the clinical and microbiologic results of 
periodontitis. Similarly, a previous study [35] found a signif-
icant decrease in PPD, no further loss of attachment, and a 
decrease in SBI after treating severe chronic periodontitis 
(PPD ≥5 mm) with SRP and a controlled-release chlorhex-
idine chip. Another study [7] found that an adjunctive or-
nidazole is more effective in the treatment of early-onset 
periodontitis patients.

Therefore, the concentration of ornidazole and pefloxa-
cin mesylate in the study may have reached levels above the 
threshold needed to suppress the pathogens. We noticed 
the more rapid improvement in clinical indicators and sug-
gest that the combination of mechanical and LCOMP thera-
py accelerates the rate of healing of periodontal tissues and 
leads to a more favorable healing process.

Future studies must focus on 2 aspects: conducting a com-
parison with other similar local drug delivery systems in the 
treatment, and identifying the action mechanism of the 
COMP in periodontitis, such as in the areas of microbiolo-
gy and immunohistochemistry.

Conclusions

In summary, during the treatment of periodontitis, SO, SCOMP, 
and LCOMP were adjuvant to SRP. All 3 treatment groups ex-
erted potent anti-inflammatory effects, significantly inhibit-
ing inflammation; among these, LCOMP was most effective.
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