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[Abstract] Periodontitis and diabetes have a close bidirectional relationship that is mutually exacerbated through
mechanisms including inflammatory factor interplay and metabolic dysregulation. Research has shown that non-surgical
periodontal therapy (NSPT), focused on scaling and root planing (SRP), effectively treats periodontitis, enhances glyce-
mic control, and ameliorates systemic inflammation in diabetic patients. This review summarizes the glycemic improve-

ment effects of diverse NSPT modalities (including SRP alone, SRP with adjunctive antimicrobials, and SRP with laser
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therapy) on patients with diabetes and periodontitis. SRP significantly reduces hemoglobin Alc (HbAlc) levels, while
adjunctive antimicrobials and laser therapy considerably potentiate the glucose-lowering efficacy of SRP. Furthermore,
we focus on elucidating the underlying regulatory mechanisms for NSPT-mediated glycemic control improvement, en-
compassing inflammation factor-mediated JNK/IKKB pathway activation inducing insulin resistance; advanced glycation
end products (AGEs)-triggered RAGE-ROS/NF-kB pathway dysregulation leading to pancreatic 3-cell dysfunction; gut
microbiota dysbiosis-driven TLR4-MyD88/TRIF signaling axis causing insulin resistance; flagellin from periodontal
pathogens impairing insulin secretion; and lipopolysaccharide (LPS) of periodontal pathogens disrupting Th17/Treg bal-
ance with downstream STAT3/SOCS3 pathway inhibiting insulin signaling. These insights aim to provide novel refer-
ences for targeted interventions and synergistic management of diabetes with periodontitis. Although current studies re-
veal potential benefits and partial mechanisms of NSPT, the following problems remain: unelucidated specific effector
molecules and pathway networks for glycemic regulation by different NSPT regimens, significant interindividual variabil-
ity in treatment response, and undetermined long-term stability of adjunctive therapy benefits. Future research should
explore combined therapeutic strategies for synergistic efficacy, mechanistically dissect regulatory pathways, identify
key targets, and advance precision management of diabetes — periodontitis comorbidities.

[Key words] non-surgical periodontal therapy; scaling and root planing; periodontitis;  diabetes mellitus;
laser therapy; antimicrobial therapy; glucose metabolism; inflammatory cytokines; NF- kB signaling pathway;
advanced glycation end products
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Table 1  The improvement effect of NSPT on glycemic control in diabetic patients with periodontitis

Glycemic/Inflammatory effects (Quality of evidence)

SRP * Glycemic control: HbAle | 0.29% - 0.56%!"* %! FpG | 12!
(Moderate)

* Inflammatory status: TNF-a /IL-6 | >, CRP | 1.89%'" (Low)

Treatment method Research status & Key evidence

* Consensus efficacy (multiple meta-analyses)
* RCT: Sustained HbAlc | at 12 months”"!
* Insulin resistance: Conflicting evidence

+ Insulin resistance improvement™ (Very low)

Antimicrobial-assisted SRP * Metronidazole/Amoxicillin: Inconsistent HbAlc improve-
ment®*?! (Low)
* Doxycycline: HbAle | > SRP alone® (Low)

* Azithromycin: Significant HbAlc | ¥ (Low)

* Controversy: Dose/diabetes duration-dependent
* High-dose metronidazole may attenuate effects
(SCFA mechanism)**3%

* Antimicrobial resistance risk

* Nd: YAG: FPG | I

* Er: YAG: FPG |

* FPG consistently | %% (Very low)
* Diode laser: HbAlc | “?YIL-6 | ¥ (Very low)
* Nd: YAG/Er: YAG: Limited HbA I¢ improvement (Very low)

Laser-assisted SRP

* Diode laser: Optimal comprehensive effects!***!

Criteria for rating certainty of evidence: study limitations (risk of bias) ; inconsistency; indirectness; imprecision; publication bias. This study assessed the
certainty of evidence for key outcomes (HbAlc, FPG, inflammatory markers) using the grading of recommendations assessment, development and evalua-
tion(GRADE). The initial certainty level, based on study design, was adjusted considering five domains: risk of bias, inconsistency, indirectness, impreci-
sion, and publication bias (final levels: moderate, low, very low). SRP: scaling and root planing; Antimicrobial-assisted SRP: categorized by specific agents
(metronidazole/amoxicillin, doxycycline, or azithromycin); Laser-assisted SRP: stratified by laser technology (Nd: YAG, Er: YAG, or diode). NSPT: non-
surgical periodontal therapy; CRP: C-reactive protein; FPG: fasting plasma glucose; RCT: randomized controlled trial; SCFAs: short chain fatty acids;

HbAle: glycated hemoglobin; TNF-a: tumor necrosis factor-alpha; IL-6: interleukin-6
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Figure I Mechanisms underlying the impact of periodontitis on glycemic control in diabetic patients
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