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Abstract 

Purpose: To investigate the clinical efficacy of the combination of minocycline and periodontal basic 
treatment on type 2 diabetes mellitus (T2DM) patients with chronic periodontitis (CP) and its impact on 
inflammatory factors. 
Methods: A total of 90 T2DM patients with CP admitted to the Department of Stomatology in Hainan 
Medical College Second Affiliated Hospital, China from January 2020 to October 2022, were enrolled in 
this study and randomly assigned to two equal groups, viz, study and control group. Study group 
received minocycline in addition to routine hypoglycemic control and basic periodontal treatment, while 
control group received only routine hypoglycemic control and basic periodontal treatment. Treatment 
lasted for 8 weeks. Efficacy of the combination of minocycline and periodontal basic treatment of T2DM 
patients with CP in the two groups, as well as the periodontal probing depth (PD), clinical attachment 
loss (CAL), bleeding on probing (sulcus bleeding index, SBI), interleukin-36 (IL-36), interleukin-1β (IL-
1β), tumor necrosis factor-α (TNF-α), glycated hemoglobin (HbA1c) level, chewing function score, Oral 
Health Impact Profile-14 (OHIP-14) score, and incidence of adverse reactions before and after 
treatment were determined. 
Results: The effectiveness/efficacy of treatment in study group (91.11 %) was significantly higher than 
in control group (75.56 %, p < 0.05). After treatment, study group had reduced PD, PLI, and SBI scores 
than control group (p < 0.05). Study group also showed lower levels of IL-1β, IL-36, and TNF-α as well 
as reduced OHIP-14 score and a higher chewing function score than control group (p < 0.05). 
Conclusion: The combination of minocycline with periodontal basic treatment improves the efficacy in 
T2DM patients with CP, and reduces the level of inflammatory factors with a good margin of safety. 
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INTRODUCTION 
 

Patients with type 2 diabetes mellitus (T2DM) 
exhibit abnormal glucose metabolism, which 

decreases their resistance to local periodontal 
inflammatory stimuli, accelerates alveolar bone 
absorption, and leads to periodontal destruction. 
This often results in the spread of gingivitis to 
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deeper periodontal tissues and the formation of 
chronic periodontitis (CP) [1,2]. The clinical 
manifestations of T2DM with CP are gingival 
bleeding and hypertrophy, gingival pocket 
abscess, and periodontal pocket formation. In 
severe cases, alveolar bone and tooth mobility 
occur, requiring timely symptomatic treatment [3]. 
Currently, the clinical approach for treatment of 
T2DM with CP involves treating CP based on 
strict glycemic control. This involves periodontal 
basic treatment such as scaling, root planning, 
root surface smoothing, periodontal pocket 
medication, and oral health maintenance. These 
measures effectively improve the health of 
periodontal tissue and decrease the levels of 
inflammatory factors. However, some patients 
respond poorly to inflammation and clearance 
efficacy, hence their clinical condition is not 
significantly improved [4,5].  
Minocycline is a semi-synthetic broad-spectrum 
antibiotic (tetracycline) that produces 
bacteriostatic effects by binding with tRNA. It is 
effective against soft tissue infections, inhibits the 
activity of collagenase in periodontal tissue, 
inhibits inflammation reaction in periodontal 
pockets, and promotes recovery [6]. Previous 
studies have reported on the effects of 
combination therapy on efficacy and 
inflammation in CP patients [7], but their report 
was limited to the efficacy of combination therapy 
for T2DM with CP patients. Therefore, this study 
investigates the clinical effect of the combination 
of minocycline and periodontal base therapy on 
T2DM with CP and its effect on inflammatory 
factors. 
 

METHODS 
 
Patients 
 
A total of ninety patients with T2DM and CP 
admitted to the Department of Stomatology in 
Hainan Medical College Second Affiliated 
Hospital, China from January 2020 to October 
2022 were enrolled. Patients with T2DM and CP 
were randomly divided into equal groups, 
namely, study and control groups. This study 
was approved by Hainan Medical College 
Second Affiliated Hospital (approval no. 
LW2022299) and conducted according to the 
guidelines provided in the Declaration of Helsinki 
[8]. 
 
Inclusion criteria 
 
Patients who met the diagnostic criteria for T2DM 
[9], disease course of more than 1 year, met the 
diagnostic criteria for CP [10], had 15 or more 
teeth, and for which informed consent has been 
obtained were included in the study. 

Exclusion criteria 
 
Patients with concurrent cardiovascular disease, 
history of antibiotic or nonsteroidal anti-
inflammatory drug treatment within the previous 
six months, history of periodontal treatment 
within the previous six months, and smoking 
history were excluded from the study. 
 
Treatments 
 
Both groups received routine glycemic control 
treatment and oral hygiene education. Control 
group received periodontal basic treatment, 
including supragingival and subgingival cleaning 
and scraping, adjustment of root surfaces and 
occlusion, and completed full-mouth subgingival 
scaling and root planting within 2 weeks. Patients 
were reviewed after the surgery once weekly to 
check periodontal hygiene and received 
physiologic saline rinsing and oral hygiene 
guidance. Study group received minocycline in 
combination with periodontal basic treatment. 
The steps of periodontal basic treatment were 
the same as those in control group. Minocycline 
hydrochloride ointment (0.5 g × 5 tubes, 
registration number H20150106, Sunstar INC, 
Japan) was injected into the periodontal pocket 
from the bottom of the pocket to the gingival 
margin until it overflowed, and was rinsed after 
30 min. Both groups received continuous 
treatment for 8 weeks. 
 
Evaluation of parameters/indices 
 
Efficacy of treatment administered to the two 
groups was compared based on improvement in 
diabetic symptoms and periodontal pockets [11]. 
Complete disappearance of symptoms and a 
reduction in pocket depth of more than 2 mm 
with no purulent discharge was considered 
markedly effective improvement, while a 
reduction of more than 1 mm with no purulent 
discharge and basic disappearance of symptoms 
was considered an effective treatment. 
Worsening of symptoms was considered as 
ineffective. The total effective rate was calculated 
as the sum of the marked and effective rates in 
patients with T2DM and CP. Probing depth (PD), 
clinical attachment loss (CAL), and sulcus 
bleeding index (SBI) before and after treatment 
were compared between the two groups of 
patients with T2DM and CP. A CAL of 0 indicated 
that the tooth surface was free of plaque, while a 
CAL of 1 indicated that thin plaque was visible 
with the naked eye. A CAL of 2 indicated the 
presence of visible gingival plaque, and a CAL of 
3 indicated the presence of a large amount of 
plaque. Probing depth (PD) was determined by 
measuring depth of the periodontal pockets using 
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a periodontal probe with higher scores indicating 
worse periodontal health status. Sulcus bleeding 
index (SBI) was assessed by gently probing the 
periodontal pocket (20 - 25 g) and observing 
bleeding from the gums within 30 sec after 
removing the probe. A score of 0 indicated 
healthy gums, while a score of 5 indicated 
automatic bleeding of the gums. 
 
Venous blood samples were collected before and 
after treatment from patients in both groups, and 
the levels of interleukin-36 (IL-36), interleukin-1β 
(IL-1β), tumor necrosis factor-α (TNF-α), and 
glycosylated hemoglobin (HbA1c) were 
measured using enzyme-linked immunosorbent 
assay (ELISA). A D-10B multi-glucose meter 
from Olympus Corporation of Japan was used to 
measure HbA1c levels, and the reagent kit was 
provided by Shenzhen Jingmei Biotechnology 
Co., Ltd. (Shenzhen, China). Masticatory function 
score (food sensitivity and chewing) [12] and the 
Oral Health Impact Profile 14 (OHIP-14) score 
[12] before and after treatment were compared 
between the two groups. Masticatory function 
has a maximum score of 12 and a higher score 
indicates better masticatory function in patients. 
The OHIP-14 questionnaire comprises 14 items 
related to oral health knowledge, attitudes, and 
behaviors, with a total score of 56. Higher score 
indicates better quality of life. Adverse reactions, 
such as ataxia, reduced appetite, rash, nausea 
and vomiting, were recorded during the treatment 
period for both groups. 
 
Statistical analysis 
 
Data analysis was performed using Statistical 
Package for the Social Sciences (SPSS) 22.0 
software (IBM, Armonk, NY, USA). Measurement 

data, such as PD, PLI, and SBI in the two groups 
are expressed as mean ± standard deviation 
(SD). Differences were analyzed using the t-test. 
Count data, such as clinical efficacy in the two 
groups are expressed as percentages and 
differences were analyzed using the chi-square 
test. P < 0.05 was considered statistically 
significant. 
 

RESULTS 
 
Efficacy 
 
The overall response rate of T2DM patients with 
CP in study group was 91.11 %, significantly 
higher than 75.56 % in control group (p < 0.05) 
(Table 1). There were no significant differences 
in baseline data between the two groups (p > 
0.05). 
 
Periodontal health status indicators  
 
Before treatment, there was no significant 
difference in PD, PLI, and SBI between the two 
groups of T2DM patients with CP (p > 0.05). 
However, PD, PLI, and SBI in both groups were 
significantly lower after treatment in study group 
than control group (p < 0.05; Table 2). 
 
Inflammatory factor levels  
 
There were no significant differences in levels of 
IL-1β, IL-36, and TNF-α levels between the two 
groups (p > 0.05). Inflammatory factors (IL-1β, 
IL-36, and TNF-α) levels were significantly lower 
after treatment in study group than control group 
(p < 0.05; Table 3). 

 
      Table 1: Comparison of clinical efficacy (n = 45) 

 

Group 
Markedly 
effective 

Effective Ineffective 
Overall response 

rate 

Study group 29 (64.44) 12 (26.67) 4 (8.89) 41 (91.11) 

Control group 23 (41.82) 11 (24.44) 11 (24.44) 34 (75.56) 

χ 2 value    3.920 

P-value    0.048 

 
        Table 2: Periodontal health status indicators (n = 45) 
 

Group 

PD (mm) PLI (mm) SBI (%) 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Before 
treatment 

After treatment 

 A 2.73±0.31 2.01±0.17* 3.86±0.49 3.18±0.26* 2.91±0.28 1.54±0.16* 

 B 2.79±0.35 2.66±0.24* 3.85±0.51 3.49±0.35* 2.93±0.25 1.87±0.19* 

t value 0.861 14.826 0.095 4.769 0.357 8.912 

P-value 0.392 0.000 0.924 0.000 0.721 0.000 

        *P < 0.05 compared with that before treatment in the same group 
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Table 3: Inflammatory factor levels (n = 45) 
 

Group 

IL-1β (ng/L) IL-36 (ng/L) TNF-α (ng/L) 

Before 
treatment 

After treatment 
Before 

treatment 
After 

treatment 
Before 

treatment 
After 

treatment 

 Study group 7.13±0.95 4.28±0.41* 29.54±4.16 19.36±2.98* 8.86 ± 0.75 6.15±0.49* 

 Control group 7.16±0.92 5.69±0.53* 29.12±4.29 24.77±3.65* 8.82 ± 0.71 7.09±0.52* 

t value 0.152 14.115 0.471 7.702 0.259 8.825 

P-value 0.879 0.000 0.638 0.000 0.795 0.000 

*P < 0.05 compared with that before treatment in the same group 

 
Table 4: Blood glucose level, masticatory function, and quality of life (n = 45) 
 

Group 

Hb1AC (%) 
Masticatory function score 

(points) 
OHIP-14 Score (ng/L) 

Before 
treatment 

After treatment 
Before 

treatment 
After 

treatment 
Before treatment 

After 
treatment 

Study 7.13±0.45 9.04±0.2* 4.23±0.72 7.98±0.35* 14.86±1.75 7.15±0.49* 

Control 7.16±0.42 8.95±0.23* 4.19±0.75 6.05±0.31* 14.82±1.71 8.39±0.52* 

t value 0.327 1.938 0.258 27.691 0.109 11.642 

P-value 0.745 0.0 56 0.796 0.000 0.912 0.000 

*P < 0.05 compared with that before treatment in the same group 
 
Table 5: Incidence of adverse reactions during treatment (n=45) 
 

Group 
Appetite 

decreased 
Nausea and 

vomiting 
Rash Ataxia 

Overall incidence 
of adverse 
reactions 

Study 3 (6.67) 2 (4.44) 1 (2.22) 1 (2.22) 7 (15.56) 
Control 2 (4.44) 2 (4.44) 0 (0.00) 0 (0.00) 4 (8.89) 
χ2 value     0.932 
P-value     0.334 

 
Blood glucose level, masticatory function, 
and quality of life 
 
There was no significant difference in Hb1AC, 
masticatory function score, and OHIP-14 score 
levels between the two groups before treatment 
(p > 0.05). The OHIP-14 scores of the two 
groups were significantly lower after treatment. 
Glycated haemoglobin (Hb1AC) and masticatory 
function score were significantly higher after 
treatment (p < 0.05). The OHIP-14 score of study 
group was significantly lower than control group, 
but the masticatory function score of study group 
was significantly higher than that of control group 
(p < 0.05). There was no significant difference in 
Hb1AC after treatment between the two groups 
(p > 0.05; Table 4). 
 
Incidence of adverse reactions during 
treatment 
 
The incidence of treatment-emergent adverse 
reactions in T2DM patients with CP in study 
group was 15.56 %, which was not significantly 
different from 8.89 % in control group (p > 0.05; 
Table 5). 
 

DISCUSSION 
 
Chronic periodontitis (CP) is a destructive 
chronic infectious oral disease caused by an 
aberrant immune response to dental plaque 
microbiota. The hallmark lesion of this disease is 
the formation of periodontal pockets that harbor a 
large amount of dental calculus and bacteria and 
readily cause bleeding gums [14]. It has been 
found that metabolic disorders commonly present 
in patients with type 2 diabetes mellitus (T2DM) 
are risk factors for the coexistence of CP. 
Excessive activation of pro-inflammatory factors, 
such as TNF-α and IL-36, induces an 
inflammatory response in soft and hard tissues of 
the periodontal area, leading to severe alveolar 
bone loss, which requires timely intervention with 
an effective treatment plan [15]. In the past, the 
basic treatment of periodontitis was mainly used 
to treat CP, but its therapeutic effect on patients 
with T2DM and CP is limited, which has 
restricted its clinical application [16]. Local 
targeted administration of minocycline directly to 
the bottom of the periodontal pocket ensures 
sufficient concentration and prolongs 
antibacterial activity in the gingival crevicular 
fluid, achieving good therapeutic effect [17]. 
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This study investigated the clinical efficacy of 
minocycline in combination with periodontal basic 
treatment for T2DM patients with CP and its 
effect on inflammatory factors. The results of this 
study showed that the total effective rate of study 
group was 91.11 %, which was significantly 
higher than control group (75.56 %). In addition, 
the levels of periodontal parameters PD, PLI, and 
SBI of study group were significantly lower than 
those control group, indicating that minocycline 
combined with periodontal basic treatment 
effectively improves the clinical efficacy of 
patients with T2DM and CP. Probing depth (PD), 
clinical attachment loss (CAL), and sulcus 
bleeding index (SBI) are common objective 
indicators for evaluating the severity of CP in 
T2DM patients.  
 
Inflammation separates the normal gingival 
crevice bottom from the pressure surface, and 
the gingival crevice gradually deepens to form a 
periodontal pocket, while recession and 
exposure of the enamel-cementum junction 
result in loss of attachment. Inflammation 
stimulates bleeding of the gingival crevice, which 
reflects the periodontal health status of patients 
with CP [18]. Periodontal basic treatment 
removes plaque and eliminates plaque retention 
factors in the gingiva and periodontal pockets, 
thereby terminating the deepening of the 
periodontal pocket, attachment loss, and gum 
bleeding. However, it cannot eliminate 
inflammatory stimulation of the periodontal 
tissues, and it requires combined local drug 
treatment for antibacterial therapy [19].  
 
Previous studies have shown that the main 
pathogenic bacteria of CP are anaerobic bacteria 
such as Fusobacterium nucleatum and 
Porphyromonas gingivalis, which are often 
attached to periodontal tissues and periodontal 
pockets inducing chronic progressive 
inflammatory reactions and are sensitive to most 
antibiotics [20]. Minocycline is a lipophilic 
tetracycline antibiotic with high efficiency, long 
duration, and high absorbability. Minocycline 
inhibits pathogenic bacteria such as 
Porphyromonas gingivalis, Fusobacterium 
nucleatum, and Actinobacillus 
actinomycetemcomitans, reduces periodontal 
inflammation, and promotes alveolar bone repair 
[21]. The combination of minocycline and 
periodontal basic treatment in the clinical 
treatment of T2DM patients with CP helps to 
control periodontal inflammation and repair 
alveolar bone at the root surface. 
 
Levels of IL-1β, IL-36, and TNF-α, as well as 
OHIP-14 scores of T2DM patients with CP in 
study group, were significantly lower than those 

in control group after treatment. Moreover, 
chewing function score in study group was 
significantly higher than control group. However, 
there was no significant difference in Hb1AC 
level between the two groups after treatment, 
indicating that the combination of minocycline 
and periodontal basic therapy effectively reduces 
levels of inflammatory factors, improves chewing 
function and quality of life in T2DM patients with 
CP, but had no significant impact on 
hypoglycemic treatment. 
 
The mechanism by which T2DM affects CP is 
complex and is often related to the accumulation 
of glycated end-products that chemoattract 
monocytes and macrophages due to the patient's 
high blood glucose status. Binding to their 
surface receptors promotes the secretion of 
inflammatory factors such as IL-1β, IL-36, and 
TNF-α, resulting in significantly increased levels 
of serum IL-1β, IL-36, and TNF-α. Long-term 
inflammatory stimulation and dental plaque 
corrode the teeth, reduce the resistance of 
periodontal tissues, and cause tooth loosening in 
CP patients. Minocycline has a strong inhibitory 
effect on various pathogens associated with 
periodontal disease [22]. In this study, local 
administration of minocycline in combination with 
periodontal basic therapy for T2DM patients with 
CP ensures slow release of the drug which 
effectively controls blood concentration and 
duration of minocycline. This exerts a strong 
inhibitory effect on dental plaque aggregation, 
leading to lower levels of inflammatory factors, 
improved chewing function, and quality of life. 
The incidence of adverse reactions was not 
significantly different between the two groups in 
this study, indicating that the combination of 
minocycline and periodontal basic therapy did 
not increase the treatment risk for T2DM patients 
with CP and has good safety. 
 
Limitations of the study 
 
This study has some limitations. The results were 
obtained from a small sample size and thus, 
there could be sampling bias. Further studies 
with larger sample sizes are needed to verify this 
result. 
 

CONCLUSION 
 
Combination of minocycline and periodontal 
basic therapy improves clinical efficacy, reduces 
levels of inflammatory factors, and improves 
periodontal health, chewing function, and quality 
of life of T2DM patients with CP, without 
increasing the incidence of adverse reactions. 
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