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Abstract: To explore the clinical efficacy and safety of minocycline hydrochloride ointment combined with tinidazole 
in treating chronic periodontitis (CP). In total, 98 CP patients treated in Cangzhou Medical College from May 2018 
and December 2019 were selected as the research subjects. They were divided into a control group and an observa-
tion group according to a random number table. Each group had 49 patients. For treatment, the observation group 
was given tinidazole in addition to the treatment of control group. The gingival index, plaque index and periodontal 
pocket depth, interstitial fluid interleukin-1β (IL-1β), soluble intercellular adhesion molecule-1 (sICAM-1), and mono-
cytes of the two groups were evaluated before and after treatment. Chemotactic protein-1 (MCP-1) and osteocalcin 
levels were used in the assessment of the efficacy and adverse reactions of the two groups of patients. After treat-
ment, the observation group had significantly lower plaque index, gingival index, periodontal pocket depth index, 
and related indicators of gingival crevicular fluid, IL-1β, sICAM-1, MCP-1 and osteocalcin than the control group (all 
P < 0.05). The total effective rate of the observation group was higher compared to the control group (93.88% VS. 
73.47%, X2 = 6.050, P = 0.014) with no significant difference in the incidence of adverse reactions (12.24% VS. 
16.33%, P > 0.05). Minocycline hydrochloride ointment combined with tinidazole has excellent effects in the clinical 
treatment of CP patients with few adverse reactions.

Keywords: Chronic periodontitis, minocycline hydrochloride ointment, tinidazole

Introduction

Chronic Periodontitis (CP) is a common peri-
odontal tissue disease that evolves from gingi-
vitis [1, 2]. It is prevalent in adolescents and 
adults. Anaerobe infection is an important fac-
tor that induces the occurrence and develop-
ment of periodontitis. It mainly accumulates on 
the tooth surface and gingival sulcus, causing 
gingival swelling and inflammatory reactions. 
Under this inflammatory reaction, the local 
micro-ecological environment is more condu-
cive to the breeding of pathogenic bacteria  
and then enhances the inflammatory reaction. 
Damage is then caused by pathogenic bacteria 
through the gingival tissue to the periodontal 
tissue. According to its pathogenesis, some 
scholars put forward the application of anti-
anaerobic bacteria drugs for its treatment and 
achieved good results [3]. Minocycline hydro-
chloride is commonly used in the treatment of 
chronic gingivitis, while tinidazole has a good 

activity against anaerobes, and has excellent 
effects on respiratory tract infection, pelvic 
infection and septicemia caused by anaerobes. 
In this paper, the clinical efficacy and safety of 
the combination of the above two drugs on CP 
will be discussed, so as to provide a reference 
for clinical preventive treatment of CP.

Materials and methods

General materials

In total, 98 CP patients treated in Cangzhou 
Medical College from May 2018 to December 
2019 were selected as research subjects. 
Inclusion criteria: (1) patients who met the CP 
criteria, that is periodontal pocket > 3 mm with 
inflammation, more than 2 affected teeth, gin-
gival bleeding, bleeding after periodontal ex- 
amination, clinical attachment loss, late tooth 
looseness or displacement, etc.; (2) patients 
who were at their first visit for periodontitis; (3) 
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Table 1. Baseline data of the two groups
Control group (n = 49) Observation group (n = 49) χ2/t P

Gender (case) 0.373 0.541
    Male 29 26
    Female 20 23
Age (year old) 37.52±11.30 38.61±10.47 0.495 0.622
Affected tooth 6.20±1.50 6.70±1.70 1.544 0.126
Disease course (year) 2.25±1.50 2.10±1.35 0.520 0.604
Complicated with diabetes mellitus (case) 8 11 0.588 0.443
Smoking (case) 20 17 0.391 0.532
Disease classification (case) 0.858 0.651
    Mild 7 5
    Medium 26 24
    Severe 16 20

patients without allergy to drugs related to this 
study; (4) patients who did not use antibiotics 
within 1 month prior to treatment. Exclusion cri-
teria: (1) patients with oral and maxillofacial 
tumors or with dental and mucosal diseases; 
(2) patients who were lactating or pregnant, 
etc.; (3) patients with severe organ dysfunction, 
anemia, leukemia, hemophilia and other blood 
diseases; (4) patients with poor compliance. 
The research was conducted according to  
the principles of the World Medical Associa- 
tion Declaration of Helsinki. This study was 
approved by the ethical medical committee of 
the Cangzhou Medical College. All subjects 
gave written informed consent. The included 
patients were divided into a control group and 
an observation group by a random number 
table method, with 49 patients in each group. 
The baseline data are shown in Table 1, and 
were comparable between groups (P > 0.05).

Treatment methods

Observation group: After basic periodontal tre- 
atment, minocycline hydrochloride ointment 
(Sunstar INC, H20100244) was used. A special 
needle was selected to inject and fill minocy-
cline hydrochloride ointment into the periodon-
tal pocket once per week for 4 consecutive 
weeks.

Control group: In addition to the treatment of 
the observation group, tinidazole (Hubei Hen- 
gan Pharmaceutical Co., LTD., SFDA approval 
number H20063292, 0.5 g) was given to the 
patients, 0.25 g/time, once a day for 4 weeks.

Outcome measures

Periodontal indexes: Gingival index (Mazza 
indexing method), dental plaque index (Silness 
plaque indexing method), and periodontal po- 
cket depth (periodontal probe measurement) 
were evaluated before and after treatment.

Indexes related to gingival crevicular fluid: 
Whatman No. 3 filter paper was used (20 × 2 
mm). After cleaning the tooth surface, the filter 
paper was placed into the diseased periodon- 
tal gingival sulcus and left for 1 min. The wet 
part of the filter paper was placed in a centri-
fuge tube (containing 1 mL 0.9% sodium chlo-
ride solution). In this way, 3 filter strips were 
collected, and the supernatant was centrifug- 
ed to assess the levels of interleukin-1 (IL-1), 
sICAM-1, McP-1 and osteocalcin by ELISA.

Efficacy evaluation: Cured = periodontal pocket 
depth < 2 mm, tooth root and gingival sulcus 
bleeding and other symptoms completely dis-
appeared, and chewing function was normal. 
Effective = 2 mm < periodontal pocket depth < 
3 mm; symptoms such as root and gingival sul-
cus bleeding were alleviated; teeth loosening 
and chewing function were improved. Invalid = 
no change or even serious symptoms, and 
other treatment is needed. The total effective 
rate = (cured cases + effective cases)/total 
cases × 100%.

Adverse reactions: Adverse drug reactions in 
both groups were observed and recorded, and 
the incidence of adverse drug reactions was 
measured.
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Table 2. Comparison of the results of dental plaque index, gingival index and periodontal pocket 
depth treatment in the two groups (

_
x  ± s)

Control group (n = 49) Observation group (n = 49)
Before treatment After treatment Before treatment After treatment

Dental plague index (score) 1.65±0.53 1.23±0.37* 1.61±0.50 0.71±0.20*,#

Gingival index (score) 2.31±0.66 1.25±0.56* 2.40±0.72 0.62±0.18*,#

Periodontal pocket depth (mm) 5.76±1.33 3.95±1.15* 5.84±1.40 2.21±0.63*,#

Note: *represents comparing to the data before treatment, P < 0.05; #represents comparing to the control group, P < 0.05; 
Among which, #tDental plaque index = 8.654, #P < 0.001; #tGingival index = 7.497, #P < 0.001; #tPeriodontal pocket depth = 9.289, #P < 0.001.

Statistical methods

SPSS 17.0 was used for statistical analysis. The 
measurement data were represented by (

_
x  ± 

sd) and examined by t test. The enumeration 
data were represented by n (%) and analyzed by 
X2 test. P < 0.05 was considered statistically 
different.

Results

Results of dental plaque index, gingival index 
and periodontal pocket depth treatment in the 
two groups

After treatment, the dental plaque index, gingi-
val index and periodontal pocket depth of 
patients in both groups were all lower than 
those before treatment, and the observation 
group had significantly less improvement than 
that in the control group (P < 0.05). See Table 
2.

Comparison of the levels of sICAM-1, IL-1β, 
MCP-1 and osteocalcin of the gingival crevicu-
lar fluid

After treatment, the levels of sICAM-1, IL-1β, 
MCP-1 and osteocalcin in the gingival crevicu-

lar fluid reduced, and in the observation group 
the levels were lower compared to the control 
group (P < 0.05, Table 3). The changes of the 
levels of sICAM-1, IL-1β, MCP-1 and osteocalcin 
in the gingival crevicular fluid are shown in 
Table 4.

Results of efficacy evaluation

The observation group had a higher total effec-
tive rate than the control group (93.88% VS. 
73.47%, X2 = 6.050, P = 0.014). See Table 5.

Occurrence of adverse reactions

During the treatment, 6 cases of adverse reac-
tions occurred in the control group with an inci-
dence of 12.24%, and 8 cases in the observa-
tion group with an incidence of 16.33%. There 
was no significant difference (P > 0.05, Table 
6).

Discussion

If CP is not treated in time, it will damage the 
normal structure and function of gingival and 
alveolar bone as the disease progresses, and 
even lead to tooth loss [4, 5]. It is reported [6] 
that the incidence rate of CP in Chinese people 

Table 3. Comparison of the levels of sICAM-1, IL-1β, MCP-1 and osteocalcin in the gingival crevicular 
fluid of the two groups (

_
x  ± s)

Control group (n = 49) Observation group (n = 49)
Before treatment After treatment Before treatment After treatment

sICAM-1 (μg/L) 208.40±30.21 105.33±15.72* 211.15±28.79 85.62±12.38*,#

IL-1β (μg/L) 54.70±6.57 35.71±5.03* 52.35±5.64 24.36±4.75*,#

MCP-1 (ng/L) 61.69±7.32 40.52±4.47* 62.11±7.15 27.62±3.88*,#

Osteocalcin (mg/μL) 627.43±85.14 411.36±60.75* 630.45±88.72 232.41±51.23*,#

Note: *represents comparing to the data before treatment, P < 0.05; #represents comparing to the control group, P < 0.05; 
Among which, #tsICAM-1 = 6.895, #P < 0.001; #tIL-1β = 11.480, #P < 0.001; #tMCP-1 = 15.260, #P < 0.001; #tOsteocalcin = 15.760, #P < 
0.001.
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Table 4. The changes of the levels of sICAM-1, IL-1β, MCP-1 and osteocalcin of the gingival crevicular fluid
sICAM-1(μg·L-1) IL-1β( μg·L-1) MCP-1( ng·L-1) Osteocalcin

before  
treatment

after  
treatment 

before  
treatment

after  
treatment 

before  
treatment

after  
treatment 

before  
treatment

after  
treatment 

Control group (n = 49) 210.53±27.53 99.87±14.52Δ 52.53±6.46 34.81±4.16Δ 62.86±6.60 39.36±3.66Δ 610.44±131.27 398.47±154.23Δ
Observation group (n = 49) 210.60±25.90 87.64±11.20Δ,# 52.82±5.45 25.66±4.21Δ,# 62.97±8.56 28.11±4.65Δ,# 615.14±120.27 288.15±121.26Δ,#
Note: Compared with before treatment in the same group, ΔP < 0.05; Compared with control group in the same time, #P < 0.05.
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Table 5. Results of efficacy evaluation in the two groups [n (%)]

Cured Effective Invalid Total effective 
rate (%)

Control group (n = 49) 8 28 13 73.47 (36/49)
Observation group (n = 49) 15 31 3 93.88 (46/49)
χ2 6.050
P 0.014

that are ≥ 18 years old is as high as 97%; so it 
is of great value considering how to prevent CP 
and CP progress through early diagnosis and 
treatment. At present, periodontitis is usually 
treated with cleaning, curettage, surface level-
ing and local or systemic medication. Some 
scholars proposed [7] that, compared with sys-
temic drug administration, local drug adminis-
tration can alleviate the adverse symptoms 
caused by drugs while ensuring a high level of 
drug concentration.

In the study, the observation group was superi-
or to the control group in terms of the evalua-
tion of post-treatment improvement of the gin-
gival index, dental plaque index, periodontal 
pocket depth and other indexes; and the obser-
vation group also had a higher total effective 
rate than the control group (93.88% VS. 
73.47%, X2 = 6.050, P = 0.014). No significant 
difference was found in comparing the inci-
dence of adverse reactions. This suggested 
that the combination of minocycline hydrochlo-
ride ointment and tinidazole to treat CP can 
achieve excellent clinical effects, which is help-
ful to inhibit the formation of dental plaque, 
reduce the depth of the periodontal pocket, 
and improve the general gingival condition with 
fewer adverse reactions, similar to other litera-
ture [8]. The reason may be that minocycline 
hydrochloride ointment’s main component for 
periodontitis is tetracycline containing dimeth-
ylamine, which can effectively inhibit the syn-
thesis of proteins produced by anaerobic bac- 
teria and promote the development of peri-
odontal membrane fibroblasts [9]. In addition, 

same time, minocycline hydrochloride alone 
can still not have the ideal effect; there is a  
high rate of disease recurrence. Tinidazole is a 
drug that antagonizes anaerobes with good 
activity against anaerobes. It can remove 
anaerobes mainly by blocking bacterial DNA 
synthesis pathways and inducing bacterial lysis 
and death [13-15]. It has been reported that 
tinidazole has a significant effect on improving 
gingival swelling and bleeding, and can also 
eliminate periodontal pockets and stabilize 
teeth [16]. In this study, the observation group 
combined with tinidazole had better gingival 
index, periodontal pocket depth and other 
improvements than the control group, showing 
that the combined treatment was conducive to 
the early recovery of periodontal tissue, similar 
to the above reports.

In addition, the gingival crevicular fluid IL-1β, 
sICAM-1, MCP-1 and osteocalcin-related index-
es were significantly lower than those before 
treatment in both groups, which may be due to 
the fact that minocycline hydrochloride can 
competitively bind metal cations, inhibit colla-
genase activity and bone resorption, and thus 
stimulate periodontal tissue regeneration [17-
19]. On the other hand, minocycline hydrochlo-
ride can also cause slight demineralization of 
the dental calcaneal surface, induce the gradu-
al migration of the periodontal membrane to 
the dental calcaneal surface, and thus stabilize 
the periodontal tissues [20, 21]. This study 
showed that the observation group had signifi-
cantly lower the indexes of gingival crevicular 
fluid than the control group, indicating that the 

Table 6. The occurrence of adverse reactions [n (%)]
Pruritus Dizziness Nausea Total incidence (%)

Control group 1 (2.04) 3 (6.12) 2 (4.08) 12.24 (6/49)
Observation group 2 (4.08) 4 (8.16) 2 (4.08) 16.33 (8/49)
χ2 0.333
P 0.564

minocycline hydrochloride, as a 
broad-spectrum antibiotic, can 
act on a variety of anaerobic  
bacteria to achieve good anti- 
bacterial effects, especially on 
the CP caused by gram-negative 
anaerobes, facultative anaer-
obes and other infections [10], 
promoting the formation of peri-
odontal tissues, strengthening 
gums, and helping to stabilize 
periodontal tissues [11]. The 
drug was injected into the peri-
odontal pocket with a special 
needle, and reached the highest 
concentration of the drug after 2 
h; and its effect was good gener-
ally up to about 7 d [12]. At the 
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combined medication could effectively down-
regulate the levels of inflammatory factors and 
osteocalcin levels, helping to improve the con-
dition of CP patients.

To sum up, minocycline hydrochloride oint- 
ment combined with tinidazole in the treatment 
of CP patients has excellent clinical effects, 
which is conducive to the inhibition of dental 
plaque formation, reduction of periodontal 
pocket depth, and improvement of gingival sta-
tus, as well as the reduction of IL-1β, sICAM-1, 
MCP-1 and osteocalcin levels in gingival cre-
vicular fluid with fewer adverse reactions.
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