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Abstract: This study evaluated the efficacy of tinidazole combined with compound chlorhexidine gargle in treating oral
Candida albicans infections after orthodontic procedures. Sixty patients (July 202 1-December 2023) were divided into an
observation group (tinidazole + chlorhexidine, #=30) and a control group (chlorhexidine alone, n=30). After 7 days, the
observation group showed significantly lower oral Candida albicans colony counts (=6.536, P<0.05), a higher total
clinical efficacy rate (96.67% vs. 80.00%, ¥*>=4.043, P<0.05), reduced oral pain scores (=12.420, P<0.05), lower
periodontal indices (PLI and GI, /=18.884, 18.689, P<0.05), decreased levels of inflammatory markers (IL-1p, IL-6, TNF-
a, and hs-CRP, =5.859, 5.868, 3.436, 16.303, P<0.05), and improved oral health-related quality of life scores (=8.693,
11.198, 5.086, 5.549, P<0.05). The incidence of adverse reactions was lower in the observation group (3>=0.577, P>0.05),
with no recurrence observed. The combination therapy demonstrated superior clinical efficacy and safety compared to
monotherapy. The combined application can effectively reduce the number of Candida albicans colonies in the oral cavity,
alleviate oral pain, decrease the levels of inflammatory markers, improve periodontal health and oral health-related quality
of life and exhibit good safety.
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INTRODUCTION

Oral infections caused by fungi belonging to the Candida
genus, notably Candida albicans (Lopes and Lionakis,
2022), typically present with clinical symptoms including
white pseudomembrane, erythematous plaques, erosion, or
ulceration on the oral mucosa (Ponde et al., 2021). Candida
fungi adhere to and invade oral mucosal epithelial cells by
producing adhesins and invasive enzymes, leading to
cellular damage and inflammatory responses (d'Enfert et al.,
2021). They can even form biofilms in the oral cavity,
increasing their resistance to antimicrobial drugs and
making treatment more difficult (Lin et al., 2021). Oral
Candida albicans infections are more prevalent in children
and immunocompromised individuals, especially
newborns and patients undergoing orthodontic treatment
(de Arruda et al., 2024). Orthodontic treatment improves
oral function by adjusting the position of teeth and jaws and
enhances aesthetics (Coppola et al, 2023), but the
disruption of the oral microenvironment during treatment
significantly increases the risk of infection (Shimada et al.,
2022). The presence of orthodontic appliances such as
brackets and archwires increases the difficulty of cleaning,
making plaque more prone to accumulation and providing
favorable conditions for the growth and overproliferation
of Candida (Hosseini et al., 2024; Robbins et al., 2023).
Additionally, oral mucosal damage that may result from
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orthodontic treatment provides an opportunity for Candida
invasion (Freitas, 2022; Han et al., 2024). Oral Candida
albicans infection not only causes oral discomfort but may
also affect the progress and efficacy of orthodontic
treatment. Effective prevention and treatment of oral
Candida albicans infection after orthodontic treatment
have now become important topics in clinical research.

Compound chlorhexidine gargle consists of chlorhexidine
gluconate and metronidazole. Chlorhexidine gluconate, a
broad-spectrum antibacterial agent, disrupts the membrane
permeability barrier of pathogenic microorganisms,
causing the leakage of cellular contents and inhibiting
bacterial-associated  metabolic  enzymes, thereby
effectively exerting its antibacterial effect (Contaldo et al.,
2023; Maziere et al., 2024; Wade et al., 2021). Compound
chlorhexidine gargle exhibits good inhibitory effects on a
variety of bacteria and fungi and is currently commonly
used in the clinical treatment of gingivitis, periodontitis
and oral mucosal inflammation (Adam et al., 2023). As a
nitroimidazole derivative, tinidazole enters susceptible
microbial cells and, in low-oxygen or anaerobic
environments, is reduced by electron transport proteins to
form cytotoxic amino radicals (Pereira Sousa and Kogawa,
2023). These radicals inhibit cellular DNA synthesis,
promote DNA degradation and block bacterial DNA
metabolism, thereby inhibiting the growth of anaerobic
bacteria and achieving an antibacterial effect (Shao et al.,
2024), which in turn reduces the occurrence of periodontal
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diseases and oral infections (Huang et al., 2021). Previous
research has demonstrated that the combination of
tinidazole and compound chlorhexidine gargle is highly
efficacious in treating periodontal diseases, the combined
application of these two agents significantly decreases the
periodontal attachment index, plaque index and levels of
inflammatory cytokines in patients with periodontal
diseases, with clinical efficacy superior to that of tinidazole
monotherapy (Lei, 2021).

The complexity of oral Candida albicans infections often
makes it difficult to achieve ideal therapeutic effects with
monotherapy (Parlatescu et al., 2021). Tinidazole and
compound chlorhexidine gargle, as two commonly used
antibacterial agents, have demonstrated good efficacy
when used individually. Tinidazole controls the growth and
reproduction of Candida albicans at the source by
inhibiting the synthesis and replication of bacterial DNA
(Augostini et al., 2023). Compound chlorhexidine gargle
directly kills Candida albicans by disrupting cell
membranes and inhibiting DNA metabolism (Rajendiran et
al., 2021).The simultaneous use of these two agents could
potentially lead to a synergistic effect, improving treatment
results. Additionally, the local application form of
tinidazole allows the drug to directly act on the lesion site,
improving drug utilization and bactericidal efficacy. The
use of compound chlorhexidine gargle in the form of
rinsing also enhances patients' self-care abilities and
treatment adherence. The objective of this study is to
explore the effectiveness of combining tinidazole with
compound chlorhexidine gargle for treating oral Candida
albicans infections post-orthodontic treatment, ultimately
aiming to establish a more robust scientific foundation for
clinical management of these infections and enhance oral
hygiene protocols post-orthodontics.

MATERIALS AND METHODS

Sample size estimation and study design

This study is a retrospective clinical controlled study
conducted in the clinical center of our hospital for
diagnosis and treatment. The study employed an
independent samples t-test for data analysis and utilized G-
power software for sample size estimation. During the
estimation process, we selected an effect size of 0.8, set the
significance level (o) at 0.05 (for a two-tailed test) and the
statistical power (1-p) at 0.8. Based on these parameters,
the calculated sample size was 26 participants per group,
i.e., N1=N2=26, with a total sample size of 52. The actual
number of participants recruited for the experiment was 60,
exceeding the planned sample size, thus meeting the
statistical requirements of the study design. The designed
operational procedure is illustrated in fig. 1.

Study population

Sixty patients with oral Candida infections after
orthodontic treatment between July 2021 and December
2023 were selected. Based on different treatment protocols,

they were categorized into observation group (30 patients)
and control group (30 patients).

Inclusion criteria: (1) Clinical symptoms and signs were
consistent with oral Candida infections, with positive
results in pathogen examination; (2) Had undergone
orthodontic treatment recently; (3) Age > 18 years; (4)
Complete clinical data; (5) Informed consent was obtained.

Exclusion criteria: (1) History of recent antifungal,
antibiotic, or steroid treatment; (2) Pre-existing oral
Candida infections or other oral mucosal diseases, such as
leukoplakia, before orthodontic treatment; (3) Presence of
systemic diseases such as diabetes, hyperthyroidism and
hypoproteinemia; (4) Severe abnormalities in heart, liver,
or kidney function or immune deficiency; (5) Mental
illness or communication disorders; (6) Pregnant or
lactating women.

Treatment methods

Control Group: Patients were treated with compound
chlorhexidine gargle. After brushing teeth in the morning
and evening, 10-20 mL of compound chlorhexidine gargle
was placed in the mouth and thoroughly gargled for at least
2-5 minutes before being spat out. This treatment was
continued for 7 consecutive days.

Observation Group: Patients were treated with tinidazole
combined with compound chlorhexidine gargle. The usage
of compound chlorhexidine gargle was the same as in the
control group. Tinidazole was given with an initial dose of
2 g, followed by 1g daily, taken 0.5 hours after meals for a
total duration of 3 consecutive days.

Observed indexes

(1) Colony Count of Oral Candida: Prior to sampling,
participants were advised to avoid eating, drinking,
smoking for 30 minutes and to rinse their mouths with
drinking water. A sterile, disposable syringe was used to
collect 0.5 mL of saliva. Mix the saliva sample thoroughly
and evenly spread it onto the surface of CHROMagar
Candida medium. Place the inoculated plates in a 37°C
incubator and incubate for 24 hours. On CHROMagar
Candida medium, Candida albicans colonies typically
appear as green or emerald green, raised, circular colonies.
Colony count was done using a digital colony counter.

(2) Clinical Efficacy: Marked efficacy: Disappearance or
significant improvement of symptoms such as oral pain,
white plaques, burning sensation and redness of oral
mucosa, dry mouth, tongue pain and gingival bleeding;
Effective: Some improvement in symptoms; Ineffective:
The aforementioned criteria were not met. Total effective
rate = marked efficacy cases + effective outcome cases /
total cases x 100%.

(3) Oral Pain Score: the visual analog scale (VAS)
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(Haapiainen et al., 2023) was used for assessment. The
score ranged from 0 to 10, which categorized into mild pain
(0-3), moderate pain (4-6) and severe pain (7-10).

(4) Periodontal Indices: the plaque index (PLI) (Li et al.,
2023) and gingival index (GI) (Shen and Yu, 2021) was
used for assessment. PLI scoring criteria: 0 for no plaque;
1 for fine plaque at the gingival margin; 2 for a narrow band
of plaque <Imm wide; 3 for plaque covering >1mm but
<1/3 of the tooth surface; 4 for plaque covering 1/3 to 2/3
of the tooth surface; and 5 for plaque covering >2/3 of the
tooth surface. GI scoring criteria: 0 for healthy gingiva; 1
for mild gingival color change with mild edema and no
bleeding on probing; 2 for red, shiny gingiva with bleeding
on probing; and 3 for markedly red and swollen gingiva or
ulceration with a tendency for spontaneous bleeding.

(5) Inflammatory Markers: The levels of IL-18, IL-6, TNF-
o and hs-CRP were measured using ELISA. Fasting venous
blood samples were collected, centrifuged and the
supernatants were assayed according to the Kkit's
instructions to determine the levels of these inflammatory
markers.

(6) Oral Health-Related Quality of Life: The Oral Health
Impact Profile-14 (OHIP-14) (Yuwanati et al., 2021) was
used for assessment. The scale covers four dimensions:
pain and discomfort, functional limitation, psychological
disability and physical disability. The overall score ranges
from 0 to 56, with higher scores reflecting poorer oral
health.

(7) Adverse Reactions and Recurrence: Adverse reactions
including mucosal irritation, taste alteration, intraoral
pigmentation, diarrhea, nausea and vomiting, were
monitored. Follow-up was conducted for 3 months to
record recurrences of oral Candida infections and assess
the durability of treatment efficacy.

Ethical approval
This study was approved by the Ethics Committee of the
Shaoxing Stomatological Hospital (2025-8-1).

STATISTICAL ANALYSIS

Quantitative data was analyzed using mean + standard
deviation (SD) depending on the data distribution while
qualitative data was described by frequencies and
percentages. Hypothesis testing was conducted at a
significance level of p<0.05 using SPSS 25.

RESULTS

Baseline characteristics

Comparison of baseline characteristics revealed no
statistical differences between the observation group (n=30)
and the control group (n=30), minimizing the risk of
confounding variables that may affect the study results
(table 1).
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Number of oral candida colonies

Table 2 compares the oral Candida colony counts between
the two groups. Pre-treatment, there was no significant
difference in oral Candida colony counts between the two
groups (=0.347, P>0.05). Post-treatment, the observation
group exhibited fewer oral Candida colonies than the
control group (=6.536, P<0.05), indicating that the
combined use of tinidazole and chlorhexidine gluconate
oral rinse is more effective in inhibiting Candida growth
than chlorhexidine gluconate oral rinse alone.

Clinical efficacy

The data in table 3 compares the clinical efficacy between
the two groups. Following treatment, the observation group
demonstrated a significantly higher total effective rate of
clinical efficacy, at 96.67%, compared to 80.00% in the
control group (y*=4.043, P<0.05).

Oral pain score

The data in table 4 compares oral pain intensity between
the two groups. Post-treatment, both groups exhibited
decreased VAS scores, the observation group had a lower
VAS score compared to the control group (=12.420,
P<0.05). This suggests that compared to monotherapy,
combination therapy is more effective in alleviating oral
pain.

Periodontal index

The data in table 5 compares periodontal conditions
between the two groups. Following treatment, both groups
experienced reductions in PLI and GI indices. Notably, the
observation group had lower PLI and GI indices compared
to the control group (+=18.884, 18.689, P<0.05).

Inflammatory markers

The data in table 6 compares the levels of inflammatory
cytokines between the two groups. Post-treatment, both
groups exhibited significant reductions in the levels of IL-
1B, IL-6, TNF-a. and hs-CRP, however, the observation
group had lower levels compared to the control group
(=5.859, 5.868, 3.436, 16.303, P<0.05).

Oral health quality

After treatment, pain and discomfort, functional limitations,
psychological disability and physical disability scores were
lower in the observation group than in the control group
(=8.693, 11.198, 5.086, 5.549, P<0.05) (table 7).

Adverse reactions and recurrence

Specifically, one case of recurrence was noted in the
control group, whereas no recurrences were reported in the
observation group. Additionally, the observation group had
an adverse reaction incidence of 10.00%, which was
numerically lower than the 16.67% observed in the control
group (¥°=0.577, P>0.05) (table 8).
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Table 1: Baseline Characteristics

Parameter Observation Control x*/t value p-value
Group (n=30) group (n=30)
Gender
Male 16 (53.33) 17 (56.67) 0.067 0.795
Female 14 (46.67) 13 (43.33)
Age (Years) 24.93+4.77 25.33+4.45 0.336 0.738
Education level
College and below 18 (60.00) 20 (66.67) 0.287 0.592
Bachelor's degree and above 12 (40.00) 10 (35.33)
Economic status
Good 13 (43.33) 14 (46.67) 0.929 0.628
Medium 9 (30.00) 11 (36.67)
Poor 8 (26.67) 5(16.67)
Orthodontic treatment type
Orthodontic treatment 19 (63.33) 16 (53.33) 0.617 0.432
Fixed orthodontics 11 (36.67) 14 (46.67)
Infection time (Days) 4.53+1.48 4.77+1.28 0.654 0.516
Infection site
Oral mucosa 23 (76.67) 25 (83.33) 0.417 0.519
Lips 6 (20.00) 7 (23.33) 0.098 0.754
Tongue 9 (30.00) 8 (26.67) 0.082 0.774
Oral Candida colonization (x10°
CFU/mL) 76.59+£11.21 77.68+£12.95 0.347 0.730
Smoking status
Never 11 (36.67) 9 (30.00) 0.300 0.584
Current / Former 19 (63.33) 21 (70.00)
Alcohol consumption status
Never 5(16.67) 6 (20.00) 0.111 0.739
Current / Former 25 (83.33) 24(80.00)
Brushing frequency
once per day 9 (30.00) 7 (23.33) 0.476 0.788
Twice per day 19 (63.33) 20 (66.67)
Three or more times per day 2 (6.67) 3 (10.00)
History of oral disease
Periodontal disease 6 (16.67) 8 (26.67) 0.373 0.542
Dental caries 17 (56.67) 19 (63.33) 0.278 0.598
History of prior antifungal therapy
Yes 9 (30.00) 6 (20.00) 0.800 0.371
Three or more times per day 2 (6.67) 3 (10.00)
No 21 (70.00) 24 (80.00)

Table 2: Number of oral candida colonies (x10° CFU/mL, x +s)

Group Pre-treatment Post-treatment
Observation group (n=30) 76.59+11.21 31.44+7.75"
Control group (n=30) 77.68+12.95 44.20+7.37"
t-value 0.347 6.536
p-value 0.730 <0.001

Note: Compared with the same group before treatment, “P<0.05. The same applies hereinafter.

Table 3: Clinical efficacy [#(%)]

Group Markedly Effective Ineffective Total effective rate
Observation group (n=30) 20 (66.67) 9 (30.00) 1(3.33) 29 (96.67)
Control group (n=30) 11 (36.67) 13 (43.33) 6 (20.00) 24 (80.00)
x*-value 4.043
p-value 0.044
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Table 4: Periodontal index (score, )_cis)
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Grou, VAS
P Pre-treatment Post-treatment
Observation group (n=30) 5.22+1.16 1.90+0.47"
Control group (n=30) 5.15+1.49 3.92+0.76"
t-value 0.225 12.420
p-value 0.823 <0.001
Table 5: Periodontal index (score, )_cis)
Grou PLI GI
P Pre-treatment Post-treatment Pre-treatment Post-treatment
Obser(vlffg’g)gmup 1.830.30 0.37+0.09" 2.88+0.43 0.47+0.15"
Con(t;%%;"“p 1.89+0.37 0.880.12" 2.98+0.37 1.0840.18"
t-value 0.697 18.884 0.940 18.689
p-value 0.489 <0.001 0.351 <0.001
Table 6: Inflammatory markers ()_c +s)
Time Grou IL-1B IL-6 TNF-a hs-CRP
P (pgml)  (pgml)  (pg/mL)  (mg/dL)
Observation group (n=30) 28.18+7.00  25.11+£7.67  39.95£8.78  0.90+0.34
Pre-treatment Control group (n=30) 28.2845.73  26.63+7.80  40.05+£10.09  0.7440.38
t-value 0.057 0.765 0.041 1.711
p-value 0.955 0.447 0.967 0.092
Time Group IL-1B IL-6 TNF-a hs-CRP
(pg/mL) (pg/mL) (pg/mL) (mg/dL)
Observation group (n=30) 17.18£4.49"  17.3342.04" 24.76+£5.93" 0.12+0.34"
Post-treatment Control group (n=30) 24.25+4 85"  21.45+£325° 29.83+5.49" 0.27+0.39"
t-value 5.859 5.868 3.436 16.303
p-value <0.001 <0.001 0.001 <0.001
Table 7: Oral health quality (score, x+s)
. Pain and Functional Restricted  Physical and mental
Time Group . Lo s . .
discomfort limitations abilities impairments
Obser(vr?fgg)gm“p 7.43+1.14 6.87+1.53 9.60+2.34 5.130.86
Control group
Pre-treatment (n=30) 7.23+£1.28 6.23+1.38 9.23+£2.27 5.00+0.87
t-value 0.641 1.686 0.616 0.597
p-value 0.524 0.097 0.541 0.553
. Pain and Functional Restricted  Physical and mental
Time Group . Lo s . .
discomfort limitations abilities impairments
Obser(vé‘f;’g)gm“p 3.07£0.69" 3.03£0.67" 5.90+1.21" 3.10£0.84"
Post-treatment Coiiig%;"up 4.60+0.67" 4.97+0.67" 7.9741.87° 4.13+0.57"
t-value 8.693 11.198 5.086 5.549
p-value <0.001 <0.001 <0.001 <0.001
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Table 8: Adverse reaction and recurrence [1(%)]

Group Mltlco.sal Altered . Intraorall Diarrhea Nausea Recurrence Total rate
rritation taste pigmentation
i
Obser(vr?:‘;g)group 0(0.00) 1(3.33) 0 (0.00) 1(333) 1(333)  0(0.00) 3 (10.00)
trol
Con(;;%g"“p 1(333)  2(6.67) 1 (3.33) 0(0.00) 0 (0.00) 1(3.33) 5(16.67)
x’-value 0.577
p-value 0.448
? Oral Candida Infection after Orthodontics n = 72
.g
E Inclusion criteria screened n = 4
5 Reason:
=) ,| + Diagnosed as oral candida infection, the pathogen was positive (n=0)
— * Recently received orthodontic treatment (n=0)
+ Age 2 18 years old (n=2)
» Informed consent (n=2)
A4
Patients meet inclusion criteria n = 68
o
§ Patients excluded n =8
& Reason:
‘g » * Recent history of antifungal drugs, antibiotics or steroids (n=2)
+ Oral candida infection or other oral mucosal diseases existed before orthodontic treatment (n=1)
«  With diabetes, hyperthyroidism and hypoproteinemia and other systemic diseases (n=2)
«  With severe heart, liver and kidney dysfunction or immune deficiency (n=1)
«  With mental iliness or communication disorder (n=1)
p » Pregnant or lactating women (n=1)
g‘ Exclusion criteria screened n = 60
)
o Grouping
w » « Control group n = 30 (Compound chlorhexidine gargle treatment)
— » Observation group n = 30 (Tinidazole combined with compound chlorhexidine gargle for treatment)
' v
Analysis:
K] » Colony number of oral candida
2 + Clinical efficacy
= + Oral pain score (VAS)
< » Periodontal index (PLI, Gl)
« Inflammatory markers (IL-1B, IL-6, IL-17, hs-CRP)
_J + Oral health quality (OHIP-14)
» Adverse effect

Fig. 1: Design operation process

DISCUSSION

Orthodontic treatment, through tooth movement and the
application of corrective appliances, has effectively
improved occlusion and oral aesthetics, gaining
widespread popularity in recent years. Nonetheless,
orthodontic treatment alters the oral microecological
environment and appliances increase the challenge of
maintaining oral hygiene, rendering patients highly
susceptible to oral Candida infections (Kirschen et al.,
2021). As a common fungal infection, oral candidiasis not
only causes oral pain and discomfort but may also affect
the orthodontic treatment outcome and daily life quality of

patients. Chlorhexidine gluconate oral rinse, a broad-
spectrum antibacterial agent, finds extensive use in the
management of oral diseases including gingivitis and
pericoronitis. Its active ingredient, chlorhexidine gluconate
and metronidazole, can effectively inhibit the growth of
various bacteria and fungi, reducing inflammatory
reactions. However, in some cases, the use of
chlorhexidine gluconate oral rinse alone may be difficult to
fully control the infection, especially in the complex and
susceptible environment after orthodontic surgery
(Abuhajar et al., 2023; Ashrafizadeh, 2024; Ren, 2024).
Tinidazole is a nitroimidazole derivative with broad-
spectrum antibacterial and bactericidal properties.
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Research indicates that tinidazole can suppress the growth
of anaerobic bacteria in the oral cavity, alleviate oral
inflammatory responses and assist in managing oral
Candida infections. The combined use of tinidazole and
chlorhexidine gluconate oral rinse may enhance the
antibacterial effect through synergistic action, thereby
improving the treatment outcome of oral Candida
infections post-orthodontics. The objective of this study is
to assess the effectiveness of tinidazole in combination
with chlorhexidine gluconate oral rinse in treating oral
Candida infections post-orthodontic treatment, aiming to
offer a more potent combined treatment approach for
clinical diagnosis and management.

The results indicate that after treatment, the observation
group exhibited a reduced number of oral Candida colonies,
superior clinical effectiveness and lower PLI and GI scores
compared to the control group. These findings suggest that
the combined application of tinidazole and chlorhexidine
gluconate oral rinse demonstrates positive clinical
outcomes in the treatment of oral Candida infections
following orthodontic treatment. Compared to the sole use
of chlorhexidine gluconate oral rinse, the combined
therapy demonstrated a more significant reduction in the
number of Candida colonies in the oral cavity and an
improvement in periodontal health. The main components
of chlorhexidine gluconate oral rinse are chlorhexidine
gluconate and metronidazole. Chlorhexidine gluconate, as
a broad-spectrum antibacterial agent, adsorbs onto the
surface of oral mucosa, modifying bacterial cell membrane
permeability and leading to the leakage of bacterial
contents. This process inhibits bacterial growth and
eliminates bacteria (Pettas et al., 2021). Metronidazole has
an anti-anaerobic effect, effectively inhibiting the
reproduction of anaerobic bacteria. When the oral rinse is
used for mouthwash, the medication adsorbs onto the
negatively charged surfaces of teeth, dental plaque and oral
mucosa, followed by diffusion and gradual release,
producing a sustained antibacterial effect (Karajacob et al.,
2023). Therefore, chlorhexidine gluconate oral rinse can
improve the oral microenvironment and reduce
inflammation through its broad-spectrum antibacterial
activity. Tinidazole, as a nitroimidazole antibacterial agent,
primarily targets most anaerobes and certain aerobes. It
exerts its bactericidal effect by inhibiting dihydrofolate
reductase in bacterial DNA synthesis, thereby blocking
bacterial DNA replication and repair (Phan ef al., 2023).
Research indicates that tinidazole exhibits a favorable
supplementary therapeutic effect in the treatment of
periodontal and oral infectious diseases. Due to its long
half-life, tinidazole is more effective in treating chronic
infectious oral diseases (Korbecka-Paczkowska and
Karpinski, 2024). The combined application of tinidazole
and chlorhexidine gluconate oral rinse maintains oral
cleanliness and smooth tooth surfaces by rinsing away
residual food debris, soft debris, dental plaque and free
bacteria in gingival sulcus or the oral cavity. This reduces
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the number of bacteria in the oral cavity. In addition, the
administration of tinidazole further inhibits bacterial
growth, prevents pathogenic bacteria from residing on
tooth surfaces and in periodontal pockets and decreases
supragingival plaque accumulation (Salehi ef al., 2022). In
summary, the combination of tinidazole and chlorhexidine
gluconate oral rinse can effectively reduce the number of
Candida colonies in the oral cavity and enhance
periodontal and oral health.

The findings further suggest that post-treatment, the
observation group exhibited lower VAS scores, reduced
levels of IL-1p, IL-6, TNF-a and hs-CRP, lower scores for
pain, discomfort, functional and capacity limitations and
psychophysical impairments, as well as a decreased
incidence of adverse reactions compared to the control
group. The results indicate that the use of tinidazole in
combination with chlorhexidine gluconate oral rinse can
efficiently diminish oral pain, decrease inflammatory
marker levels, enhance oral health quality and demonstrate
favorable safety in patients with oral Candida infections
post-orthodontic treatment. The active ingredients of
chlorhexidine gluconate oral rinse include strong
peppermint extract, which possesses a potent cooling effect,
providing a refreshing sensation to the skin and mucosa
(Poyil et al., 2024). Additionally, it promotes effective
vasoconstriction on the internal surfaces of the oral cavity,
alleviating pain and discomfort in the oral and pharyngeal
regions and accelerating oral blood circulation and
recovery (Siwach and Verma, 2021). The use of
chlorhexidine gluconate oral rinse through rinsing
enhances patients' self-care abilities and treatment
adherence, further accelerating the improvement of oral
health quality (Wood et al., 2023). The local application
form of tinidazole allows the drug to directly act on the
lesion site, significantly enhancing drug utilization and
bactericidal efficacy. Research has demonstrated that the
use of tinidazole combined with chlorhexidine gluconate
oral rinse in periodontal disease patients leads to a notable
decrease in the concentrations of inflammatory cytokines
(Li et al., 2021). The decrease in inflammatory cytokine
levels helps to reduce the inflammatory response of oral
mucosa, further alleviating pain (Galler et al, 2021;
Thomas et al., 2022). Chlorhexidine gluconate oral rinse
exerts a broad-spectrum antibacterial effect against various
bacteria and fungi, thereby decreasing the population of
harmful oral bacteria and creating a more conducive
environment for tinidazole to exert its bactericidal action
(Nomura et al., 2020). In turn, tinidazole targets specific
anaerobes and aerobes for eradication, further inhibiting
the growth of Candida, alleviating inflammatory responses
and relieving oral pain (Zhao et al, 2024). The
combination of the two agents can more comprehensively
cover the major pathogenic bacteria in the oral cavity,
reducing the potential for drug resistance that may arise
with single-drug therapy, enhancing the safety of the
treatment regimen and lowering the recurrence rate of
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infections, thereby facilitating the improvement of oral
health quality (Harnan et al., 2024).

This study has certain limitations, primarily including the
lack of a positive control group using standard antifungal
drugs (such as fluconazole or nystatin) in the design of the
control group and the failure to conduct stratified analysis
on confounding factors such as orthodontic appliance
materials or patient oral hygiene habits, which may have
affected the comprehensiveness and accuracy of the results.
Additionally, although a 3-month follow-up period was set,
the study duration was still relatively short, making it
impossible to fully determine whether infections would
recur after treatment. Lastly, the study did not discuss the
risk of tinidazole resistance, which is an important issue
that cannot be ignored in clinical applications. To address
these limitations, future studies will consider adding a
positive control group using standard antifungal drugs to
more accurately assess the antifungal effect of tinidazole.
Furthermore, the sample size will be expanded and
stratified analysis will be conducted, taking into full
consideration the impact of confounding factors such as the
type of orthodontic appliance and patient oral hygiene
habits on the results. The follow-up period will also be
extended to more comprehensively assess the treatment
effect and the risk of infection recurrence. At the same time,
an assessment of the risk of tinidazole resistance will be
included to gain a more comprehensive understanding of
the potential issues associated with the clinical use of this
drug.

CONCLUSION

The combined application of tinidazole and chlorhexidine
gluconate oral rinse has demonstrated favorable clinical
outcomes in the treatment of oral Candida infections
following orthodontic procedures. Compared to the use of
chlorhexidine gluconate oral rinse alone, the combined
therapy exhibits a more potent effect in decreasing the
Candida colony count in the oral cavity, thus effectively
managing the progression of infection. Additionally, it
significantly alleviates oral pain, decreases serum levels of
inflammatory markers, mitigates inflammatory responses
and promotes oral tissue repair and healing. The combined
treatment can also effectively enhance periodontal health
and improve oral health quality with good safety, rendering
it a viable option for clinical promotion and
implementation.
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