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Abstract: Objective: Diabetes mellitus with periodontitis serious impacts patients’ lives, so the main purpose of
this study is to analyze the effects of basic periodontal treatment combined with Huanggin collutory on the oxi-
dative stress products and inflammatory markers of diabetes with periodontitis. Methods: A total of 97 diabetes
patients with periodontitis were retrospectively analyzed and divided into a control group (the CG, n = 48) adopting
basic periodontal treatment and an observation group (the OG, n = 49) adopting basic periodontal treatment and
Huangqin collutory so as to compare the efficacy of the two groups. Results: The results showed that the total effec-
tive rate, the symptom integrals, PLI, TM, PD, SBI and MDA were lower in the OG, and GHS-Px, SOD, IL-10, IL-8, IL-6 in
the OG and the recurrence rate were superior to the CG. Conclusion: Therefore, the combination of basic periodontal
treatment and Huanggqin collutory can improve the clinical efficacy in diabetes patients with periodontitis.
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Introduction

Diabetes is a chronic metabolic disease with a
high clinical incidence. Alongside the changes
in our daily lives and diets, the number of diabe-
tes patients is rising in China [1]. Studies have
revealed that the development of periodontosis
is in close relation with diabetes as one of its
common complications [2, 3]. The findings
include not only the relationship between dia-
betic periodontitis and periodontal dysbacterio-
sis as well as abnormal glucose metabolism,
but also the important roles of oxidative stress
and the inflammation of the gingival sulcus in
the development and progression of the dis-
ease [4, 5]. Therefore, inhibiting the oxidative
stress and inflammation of the gingival sulcus
is a new target for the clinical treatment of dia-
betes with periodontitis [6].

As the first stage of treating periodontosis,
basic periodontal treatment employs scaling

and oral prophylaxis to remove bacterial
plague and dental tophi. The main purpose is
to eliminate periodontitis and restore periodon-
tal health [7]. However, the effects of basic
periodontal treatment when applied alone
shall be further enhanced. Traditional Chinese
medicine emphasizes the wholeness and treat-
ment according to syndrome differentiation [8,
9]. With the increasingly in-depth studies of
TCM in recent years, TCM therapies are also
extensively applied in the treatment of diabetic
periodontitis [10]. Huanggin collutory is a com-
mon TCM solution made mainly from Scutellaria
baicalensis. In order to improve the treatment
effects of diabetic periodontitis, improve peri-
odontal health, reduce oxidative stress and
inflammation in the gingival crevicular fluid as
well as the recurrence rate, this study combined
basic periodontal treatment with Huangqin col-
lutory to treat diabetes patients with periodon-
titis, in order to determine the ideal clinical
effects.
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Materials and methods

Grouping method and inclusion and exclusion
criteria

97 diabetes patients with periodontitis were
retrospectively analyzed and divided into
the CG (n = 48, basic periodontal treatment)
and the OG (n = 49, basic periodontal treat-
ment + Huanggin collutory). (1) Inclusion crite-
ria: patients who signed the informed consent,
patients who met the diagnostic criteria for
type 2 diabetes in the Chinese Guidance on
the Prevention and Treatment of Type 2
Diabetes [11], patients with changes such as
alveolar resorption based on x-ray images, and
patients with no drug-related contradictions.
(2) Exclusion criteria: patients with severe
conscious disturbances or mental disorders,
patients who were lactating or pregnant, pa-
tients with severe infectious diseases, patients
who had undergone periodontal treatment in
the past year, patients with type 1 diabetes,
patients with an allergic constitution, and
patients who withdrew during the study.

This study was approved by the Ethics
Committee of the Fuyang District Chinese
Medicine Hospital of Hangzhou.

Treatment methods in the two groups

After their hospitalization, all the patients
received basic diabetes treatment, including
subcutaneous injections of insulin and the oral
administration of deltamine to keep their
HbAlc under 70% and their fasting blood glu-
cose level under 6.1 mmol/L.

For patients in the CG, basic periodontal treat-
ment was provided, such as reinforced educa-
tion on preventing and treating periodontosis,
subgingival scaling and supragingival cleansing
with an ultrasound tooth cleaner, root planning
and the adjustment of dental articulation.
Diseased teeth which could not be preserved
were removed, as were defective prostheses;
periodontal pockets were alternatively rinsed
with normal saline and 3% hydrogen peroxide.
The treatment continued for 3 months.

Following the same regimen, the patients in the
OG were additionally treated with Huanggin col-
lutory prepared according to following steps:
100 mg of Scutellaria baicalensis was soaked
in 500 ml of white vinegar, and the solution was
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then filtered to obtain 30 ml of filtrate, into
which, 60 ml of distilled water was added to
prepare the Huanggin collutory. After each
meal, the patients were required to gargle with
15 ml of Huanggin collutory for 3 min and then
with clean water. The procedure was to be
repeated 3 times each day for 3 months.

Observation indices

Efficacy evaluation criteria: markedly effective:
a decrease in the periodontal probing index > 2
mm, the complete elimination of gingival hem-
orrhages, redness, and swelling and no exu-
date; effective: a decrease in the periodontal
probing index = 1 mm, significant alleviation of
gingival hemorrhages, redness, and swelling;
invalid: no decrease in the periodontal probing
index or no changes in the gingival hemorrhag-
es, redness, or swelling [12]. TER = Effective
Rate + Markedly Effective Rate.

ICS: according to the Guiding Principles of
Clinical Research on New Chinese Medicine,
ozostomia, purulent discharges from periodon-
tal pockets, mastication inability, periodontal
pocket ulcers, gingival hemorrhages as well as
the swelling and aching of gingiva were quanti-
fied based on their severity before and after the
treatment, specifically O for nil, 1 for mild, 2 for
moderate, and 3 for severe [13].

Periodontal indices: changes in the plaque
index (PLI), tooth looseness (TM), periodontal
pocket probe depth (PD), and the sulcus bleed-
ing index (SBI) were measured before and after
the treatment [14].

Oxidative stress products and inflammatory
markers: before and after the treatment, all
patients had to gargle with clean water. As the
tooth surface was dried, a moisture-absorption
paper was placed and retained in the gingival
sulcus for 30 s to collect the gingival crevicular
fluid with its tip, and then it was transferred to
an EP tube, centrifuged for 10 min to harvest
the eluent which was stored in a freezer at
-70°C. The oxidative stress products were mea-
sured using different methods, such as malo-
ndialdehyde (MAD) by TBA, glutathione peroxi-
dase (GSH-Px) by colorimetry, and superoxide
dismutase (SOD) by xanthine oxidase. The
inflammatory markers, including interleukin-10
(IL-10), interleukin-8 (IL-8), and interleukin-6 (IL-
6), were tested using the ELISA-sandwich tech-
nigue in strict accordance with the instructions.
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Table 1. Comparison of the general clinical data [n (%)]/(X % s)

Characteristic 0G (n = 49) CG (n=48) t/X? P
Gender (n) Male 30 (61.22) 32 (66.67) 0.311 0.577
Female 19 (38.78) 16 (33.33)
Age (y) 61.25+3.18 61.23+3.15 0.031 0.975
Course of diabetes (y) 4.89+0.55 4.95+0.52 0.552 0.582
Severity (n)
Mild 12 (24.49) 10 (20.83) 0.158 0.885
Moderate 28 (57.14) 26 (54.17)
Severe 9 (18.37) 12 (25.00)
40 Results
20 _;- e Observation group Comparison of the general clinical data
®  Control group
2 Significant differences were not found between
g 20 —E— o the two groups in terms of gender, age, or the
- course and severity of the disease (P > 0.05)
0 . (Table 1).
0 T T ] T Comparison of the therapeutic efficacy
Marked effect Effective Invalid

Figure 1. Comparison of therapeutic effects in the
two groups. There were 29 markedly effective pa-
tients in the OG and more than 18 in the CG (P <
0.05); there were 18 effective patients in the OG and
17 in the CG, showing no significant difference (P >
0.05); there were 2 invalid patients in the OG, fewer
than 13 in the CG (P < 0.05). * indicates P < 0.05
when compared with the CG.

The test kits were sourced from Beijing Jingmei
Biology Co., Ltd.

Recurrence: all the patients were followed up
for 6 months, and their recurrence rates were
compared.

Statistical analysis

The statistical analysis was performed using
SPSS 22.0. In the case of numerical data
expressed as the mean + standard deviation,
comparison studies were carried out using
T tests for data which were normally distribut-
ed and Mann-Whitney U tests for data which
were not normally distributed. In the case of
nominal data expressed as [n (%)], comparison
studies were carried out using X2 tests for the
intergroup comparisons. For all the statistical
comparisons, significance was defined as P <
0.05.
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After the treatment, the number of markedly
effective, effective, and invalid cases were 29,
18, and 2 in the OG, resulting in a TER of
95.92%, and 18, 17, and 13 in the CG, with a
TER of 72.92% (P < 0.05) (Figure 1).

Intergroup comparison of ICS

For the ozostomia, purulent discharges from
periodontal pockets, mastication inability, peri-
odontal pocket ulcers, gingival hemorrhages as
well as swelling and aching of gingiva, the inte-
grals were (2.02+0.25), (2.01+0.23), (2.11+
0.18), (2.13+0.15), (2.19+0.12) and (2.21+
0.13) in the 0G, and (2.05+0.23), (2.03+0.21),
(2.13+£0.15), (2.16+£0.13), (2.20+0.11), and
(2.25+£0.11) in the CG (P>0.05) (Figure 2)
before the treatment.

After the treatment, those integrals were
reduced to (0.32+0.05), (0.21+0.02), (0.23+
0.01), (0.26+0.02), (0.25+0.01) and (0.28%
0.01) in the 0G, and (1.06+0.15), (1.03+0.13),
(1.05+0.12), (1.25+0.28), (1.18+0.16) and
(1.13£0.12) in the CG (P < 0.05) (Figure 3).

Comparison of the periodontal indices
The two groups demonstrated no significant

differences in PLI, TM, PD and SBI before the
treatment (P > 0.05). After the treatment, a
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Figure 2. Comparison of the clinical symptom inte-
grals before the treatment. There were no significant
differences in terms of the integrals of ozostomia,
purulent discharge of periodontal pockets, mastica-
tion inability, periodontal pocket ulcers, gingival hem-
orrhages or swelling and aching of the gingiva before
treatment (P > 0.05).

reduction was observed in all (P < 0.05), and
the values in the OG were lower as compared
with the CG (P < 0.05) (Table 2).

Intergroup comparison of the oxidative stress
product levels

The two groups were not statistically different
in MDA, GSH-Px, or SOD before the treatment
(P > 0.05), and the experienced a reduction in
MDA and a rise in GSH-Px and SOD after the
treatment (P < 0.05). Compared with the CG,
the OG had lower MDA and higher GSH-Px and
SOD (P < 0.05) (Table 3).

Comparison of the inflammatory indices

The IL-10, IL-8, and IL-6 were (36.18+2.52) pg/
ml, (57.8945.12) pg/ml and (82.56+8.12) pg/
ml in the OG, and (36.22+2.50) pg/ml,
(57.9245.09) pg/ml and (82.58+8.09) pg/ml in
the CG before the treatment. After the treat-
ment, the indices changed to (62.15+5.58) pg/
ml, (20.15+1.22) pg/ml, and (32.12+2.28) pg/
mlinthe OG, (50.08+5.16) pg/ml, (35.16+2.28)
pg/ml and (45.58+3.29) pg/ml in the CG (P <
0.05) (Figure 4).

Comparison of the reoccurrence rates

All the patients complied with the 6-month fol-
low-up. The reoccurrence rate was 4.08%
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Figure 3. Comparison of the clinical symptom inte-
grals after the treatment. After the treatment, the
integrals of ozostomia, purulent discharge of pocket,
mastication inability, periodontal pocket ulcers, gin-
gival hemorrhages, and swelling and aching of gin-
giva in the OG were lower than they were in the CG
(P < 0.05). * indicates P < 0.05 when compared with
the CG.

(2/49) in the OG and 22.92% (11/48) in the CG
(P < 0.05) (Table 4).

Discussion

Clinically, diabetes is one of the hazards of peri-
odontosis and periodontosis is one of the com-
mon complications of diabetes [15]. Studies
have revealed that periodontitis develops in
35% to 60% of diabetes patients with a course
of 5 years or longer. However, so far, the spe-
cific onset mechanism of diabetes with peri-
odontitis is still unclear, but the important role
of the oxidative stress reaction and local peri-
odontal inflammation in the development of the
disease has been established [16]. IL-19 is a
common anti-inflammatory cell secreted by leu-
komonocytes and IL-8 and IL-6 are proinflam-
matory cytokines from plymphomonocytes
[17]. Generally, the two factors are in antago-
nism and dynamic balance [18]. The abnormal
metabolism of diabetes patients results in the
activation of NF-kB, a transcription factor, and
consequently, a reduction in IL-10 and a rise in
IL-8 and IL-6, which induces the inflammatory
reaction and worsens the damage to the extra-
periodontal matrix and the periodontal tissue,
leading to alveolar resorption and tooth loose-
ness [19]. Also, oxidative stress is an important
pathological link in diabetes with periodonto-
sis. Generally speaking, our body is under a
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Table 2. Comparison of the periodontal indices (X % s)

PLI (%) ™ (mm) PD (mm) SBI (%)

Group Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment

CG(n=48)  278+0.42  1.95+0.35*  158+0.31  115:0.29*  6.45+052  4.36:0.48"  2.68+0.56  1.98+0.32"
0G(n=49)  579:041 1.32+0.32"*  1.61+029 0.75+0.18"°  6.48+0.49  3.12:0.15"  2.72+0.52 1.22+0.28"
t 0.118 9.255 0.492 8.180 0.292 17.246 0.365 12.456
P 0.906 0.000 0.624 0.000 0.771 0.000 0.716 0.000
Note: *P < 0.05 vs conditions before the treatment; *P < 0.05 vs CG.
Table 3. Comparison of the oxidative stress product levels (X + s)

MDA (nmol/ml) GSH-Px (IU/L) SOD (IU/ml)
Group Before After Before After treatment Before After treatment

treatment treatment treatment treatment

CG(n=48) 6.35:0.85 4.48+0.52¢ 112.58+5.63 135.69+5.89¢ 72.15+5.26 92.56+6.08"
0G (n=49) 6.38+0.82 3.32+0.22*" 112.62+5.61 162.25+8.68"" 72.18+5.22 112.58+6.19*"
t 0.177 14.359 0.035 17.640 0.028 16.067
P 0.860 0.000 0.972 0.000 0.978 0.000

Note: #P < 0.05 vs conditions before the treatment; “P < 0.05 vs CG.

A 80 K= Observation group

Control group

()]
o

(%

N

IL-10 (pg/ml)
F-y
(=]

[ ]
(=]

Before treatment After treatment

@]
-h
(=]
o

Observation group

80 2z Control group

60

40

IL-6 (pg/ml)

20

After treatment

Before treatment

dynamic balance between oxidation and anti-
oxidation. GSH-Px and SOD are antioxidases
enhancing the elimination of oxygen free radi-
cals [20]. MDA is not only an important metab-
olin of oxidative stress, but it is also an impor-
tant biochemical indicator for evaluating lipid
peroxidation damage [21, 22]. With insulin
resistance and hyperglycemia, diabetes pa-
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Figure 4. Comparison of the inflammatory factors
between the two groups. Before the treatment,
there were no significant differences in IL-10, IL-8
or IL-6 between the two groups (P > 0.05); after
the treatment, a higher level of IL-10 and lower
levels of IL-8 and IL-6 were observed in the OG
compared with the corresponding levels in the CG
(P < 0.05). * indicates P < 0.05 when compared
with the CG.

tients are prone to oxidative stress. Therefore,
the MDA level is heightened, and the activities
of GSH-Px and SOD are reduced. A large num-
ber of oxygen free radicals accumulate locally
to damage the small vessels in the gingival tis-
sue, raise the periodontal susceptibility, and in
the meantime compromise the local periodon-
tal immunity, providing conditions for the inva-
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Table 4. Comparison of the recurrence rates
[n (%)]

Group n Recurrence rate
CG 48 11 (22.92)
0G 49 2 (4.08)"

X2 7.412

P 0.006

Note: “P < 0.05 vs CG.

sion of anaerobia and toxins [23]. Furthermore,
the large number of oxygen free radicals will
activate the osteoclasts to cause damage to
the periodontal and bone tissues, inhibit the
activities of fibroblasts and osteoblasts, block-
ing the process of periodontal tissue repair
[24]. Henceforth, the oxidative stress and
inflammatory reactions in the gingival crevicu-
lar fluid of diabetes patients with periodontitis
shall be rationally adjusted to improve the local
periodontal microenvironment as a key point in
the clinical treatment of diabetes with
periodontitis.

Being a fundamental therapy of periodontitis,
basic periodontal treatment includes measures
such as enhanced health education with
patients for knowledge related to the disease,
treatment of the root surface and gingivae,
periodontal pocket rinsing, and antibiotics.
Though these measures have certain effects,
the results of a simple therapy is further
improved [25]. Therefore, this study combined
basic periodontal treatment with Huanggin col-
lutory to treat patients. The results indicated
that the TER of the OG was higher, the ICS,
reoccurrence rate, PLI, TM, PD and SBI were
lower than the CG’s (P < 0.05), indicating that
the combination can improve the clinical effi-
cacy, syndromes, and periodontal conditions of
diabetes patients with periodontitis. According
to the results, the MDA, IL-8, and IL-6 were
lower, and the GSH-Px, SOD, and IL-10 were
higher in the OG compared with the CG (P <
0.05), which further supports the effectiveness
of TCM and Western medicine in combination.
The possible mechanism of improved effects in
diabetes patients with periodontitis is thought
to be the effective regulation of the oxidative
stress product levels and the inflammatory
markers in the gingival crevicular fluid. The
reason lies in the major active ingredient of
Huanggin collutory, Scutellaria baicalensis,
which can purge the pathogenic fire and elimi-
nate the damp-heat out of the body. Containing

317

flavonoids (baicalin and baicalein), Scutellaria
baicalensis has the effects of resisting immune
reaction, detoxifying, promoting bilification, gall
bladder emptying and urinating, clearing heat,
inhibiting bacteria, anti-hypertension, anti-
inflammation, and enhancing immunization.
While suppressing the expression of the inflam-
matory factors, baicalin promotes the prolifera-
tion of fibroblasts and the synthesis of total
proteins in periodontal ligament cells, so as to
improve the periodontal conditions. In addition,
baicalin also inhibits the apoptosis of gingival
epithelial cells induced by oxidative stress,
which are thought to be related to the blockage
of the Akt-GSK3p signaling pathway and the
elimination of oxygen free radicals. Saygin [26]
et al. found that Scutellaria baicalensis is a pro-
moter of the proliferative activity of periodontal
ligament cells, an inhibitor of IL-6 and TNF-a
expressions in the local periodontal tissue, and
a booster of periodontal tissue regeneration.

In conclusion, the combination of basic peri-
odontal treatment and Huangqin collutory can
improve the clinical efficacy, syndromes, and
periodontal conditions of diabetes patients
with periodontitis through the possible mecha-
nism of effectively regulating the levels of the
oxidative stress products and inflammatory
markers in the gingival crevicular fluid.

However, the study included a limited number
of subjects, such that its results are not repre-
sentative enough. Future studies will be more
inclusive, long-term, and large-scale.
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