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on Insulin Resistance in Patients with
Type 2 Diabetes Mellitus

> Abstract. Chronic periodontitis is among the most prevalent inflammatory diseases of periodontal tissues, char-
acterized by progressive destruction of tooth-supporting structures that may ultimately lead to tooth loss. Growing
evidence suggests that periodontal inflammation is closely linked to systemic metabolic disorders, including type 2
diabetes mellitus (T2DM).

Objective. To assess the impact of chronic periodontitis on the development of insulin resistance in patients with
T2DM, with particular attention to alterations in the periodontal microbiota.

Materials and Methods. Ninety individuals were examined and divided into three groups: patients with T2DM
and chronic periodontitis, patients with chronic periodontitis but without diabetes, and a control group of systemically
and periodontally healthy individuals. Clinical periodontal assessment and polymerase chain reaction (PCR) analysis of
periodontal pathogens were performed.

Results. Patients with both T2DM and chronic periodontitis exhibited a predominance of first- and second-order
periodontal pathogens, accompanied by heightened inflammatory activity and reduced insulin sensitivity.

Conclusions. Chronic periodontitis in patients with type 2 diabetes mellitus contributes to systemic metabolic

disturbances and necessitates a comprehensive interdisciplinary approach to diagnosis and treatment.
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Introduction

Chronic generalized periodontitis has traditionally
been considered a localized inflammatory disease
of the periodontal tissues. However, contemporary
research increasingly highlights its systemic nature
and its association with endocrine and metabolic
disorders. Of particular clinical importance is the
coexistence of chronic periodontitis and type 2 di-
abetes mellitus, where microcirculatory impairment,
immune dysregulation, and metabolic disturbances
mutually accelerate disease progression. A deeper
understanding of the mechanisms underlying this
interaction is essential for improving both oral and
systemic health outcomes.

Materials and Methods

The study included 90 patients aged 24 to 65 years
who sought dental care for therapeutic or preven-
tive purposes and provided informed consent.

e Group I (n=28): Patients with type 2 diabetes
mellitus and moderate chronic periodontitis.

e Group II (n=32): Patients with chronic perio-
dontitis without diabetes mellitus.

e Control Group (n =30): Practically healthy in-
dividuals with intact periodontal tissues. Periodon-
tal status was assessed using clinical examination
and periodontal indices. Periodontal microbiota
was analyzed using PCR diagnostics to detect first-
and second-order periodontal pathogens. Biological
samples were collected from the gingival sulcus us-
ing sterile paper points.
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Results and Discussion
Periodontal Microbiota Characteristics

In Group I patients, a marked predominance of Por-
phyromonas gingivalis, Treponema denticola, Fuso-
bacterium nucleatum, and Prevotella intermedia
was observed. In Group II, microbial colonization
was less pronounced, whereas these pathogens
were virtually absent in the control group.

Pathogenetic Aspects of Insulin Resistance

Alterations in the periodontal microbiota were
associated with increased production of pro-in-
flammatory cytokines, particularly tumor necrosis
factor-alpha (TNF-a), and activation of intracellular
signaling pathways implicated in insulin resistance.
Chronic periodontal inflammation contributes to a
systemic inflammatory burden, thereby impairing
insulin signaling and glucose metabolism.
Furthermore, reduced expression of the mo-
lecular chaperone HSP72 in pancreatic p-cells and
peripheral tissues has been linked to diminished
insulin sensitivity. Deficiency of HSP72 disrupts
proper insulin signaling and enhances activation

of stress-related kinases, further promoting insulin
resistance. These findings reinforce the concept of
a bidirectional relationship between periodontal
inflammation and metabolic dysfunction.

Conclusions

e Patients with type 2 diabetes mellitus and
chronic periodontitis demonstrate a pronounced
imbalance in the periodontal microbiota.

e Chronic periodontal inflammation contributes
to both the development and progression of insulin
resistance.

e The coexistence of periodontal and metabolic
disorders requires an integrated, interdisciplinary
approach to patient management.

Practical Recommendations

e Patients with type 2 diabetes mellitus should
undergo regular periodontal examinations.

e Periodontal therapy should be coordinated
with metabolic control strategies.

¢ Collaboration between dental professionals and
endocrinologists enhances treatment outcomes and
improves the quality of life for affected patients.
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AHoTauifA. XpOHiIYHMI NapOLOHTUT € OAHUM i3 HANMOLIMPEHILINX 3ananbHUX 3aXBOPIOBaHb TKaHWUH NAPOAOHTY Ta XapaKTepusy-
€TbCA NPOTPECUBHUM PYINHYBaHHAM OMOPHOTO anaparty 3y6iB, Lo 3peLuTol NprU3BOAUTb A0 iX BTpaTu. HapocTanbHa KinbKicTb foKasiB
CBiUMTb MPO TiCHUIA 3B'A30K NMAapOLOHTANIbHOTO 3aMnaneHHsA i3 CMCTEMHUMY MeTaboNiYHNMMN NOPYLIEHHAMM, 30KpeMa 3 LyKPOBUM
piabetom Il Tuny.

MeTa. OuiHVTV BNIYB XPOHIYHOTO NAPOAOHTUTY Ha PO3BUTOK iHCYNIHOPE3UCTEHTHOCTI Y MaLieHTIB i3 LykpoBum aiabetom Il Tuny
3 0COO/IMBMM aKLLEHTOM Ha 3MiHU MiKPOGioTV MapOAOHTY.

Marepianu Ta metoau. byno o6ctexeHo 90 ocib, AKMX PO3NOAINUAM Ha TPU rpynu: NaLieHTH 3 LyKpoBuM giabetom Il Tuny Ta
XPOHIYHUM MAPOLOHTATOM; NMALIEHTH 3 XPOHIYHNM MAPOAOHTUTOM 6e3 LyKpoBoro AiabeTy; KOHTPOJSIbHA rpyna CUCTEMHO Ta Mapo-
[OHTONOrYHO 30poBYX 0Ci6. [poBOAMAN KNiHIYHEe NApPOLOHTOMNOrUHEe 06CTEXEHHA Ta noniMepasHy naHuioroBy peakuiio (MJP) ana
BUABNEHHA MapOJOHTONATOreHHNX MIKPOOPraHi3MiB.

Pe3ynbratul. Y nauieHTiB i3 NoefHaHHAM LyKpoBoro Aiabety Il Tumy Ta XpOHIYHOrO NAPOLOHTUTY BUABIEHO NepeBakaHHA Mapo-
[IOHTONATOreHiB NepLUOro Ta APYroro NOPAAKY, WO CynpoBOAXYBaNocA NOCUIEHHAM 3anasibHOT aKTUBHOCTI Ta 3HUMEHHAM Yy TANBOCTI
[0 iHCYniRy.

BucHoBKM. XpOHIYHWI NapoJOHTUT Y NALEHTIB i3 LyKpoBuM diabeTom Il Tvny cnpuse po3BUTKY CUCTEMHIX MeTaboniuHmX nopy-
LeHb | NoTpebye KOMMIEKCHOTO MiXXAMCLMMNIHAPHOTO NiAXoAy A0 AiarHOCTUKM Ta NikyBaHHS.

KniouoBi cnoBa: XxpoHiyHuti napodoHmum, uykposuti diabem Il muny, iHcyniHopesucmeHmHicme, Mikpo6ioma napodoHmy.
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