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ACCELERATED ALVEOLAR BONE DESTRUCTION
IN PATIENTS WITH CHRONIC PERIODONTITIS

DUE TO METABOLIC SYNDROME (Narrative Review)

ABSTRACT

Background: The pathophysiology of periodontitis has a connection to metabolic
syndrome. Periodontal tissue destruction as a result of periodontal inflammatory
activities increases due to metabolic syndrome. Lipid and glucose homeostasis
disruption in the body induces the disruption of some organs, like the liver,
pancreas, and endothelial cells leading to periodontitis, in specific terms of
alveolar bone destruction. Objective: To explain the mechanisms of accelerated
alveolar bone destruction in chronic periodontitis patients due to metabolic
syndrome. Methods: The literature sources were selected through a few databases
(PubMed, Science Direct, Google Scholar, and Research Gate) that are correlated
to alveolar bone destruction in chronic periodontitis patients due to metabolic
syndrome. Results: Pro-inflammatory cytokines in metabolic syndrome are
associated with high ROS and AGE levels, also inflammasome activity induction
that triggers osteoclast activity. Interaction of LPS and LDL to immune receptors
induces Receptor activator of NF-«B ligand (RANKL) production. The relation
between RANKL and the Receptor activator of NF-kB (RANK) will activate NF-kB
pathway and osteoclast transcription factors so osteoclast will be differentiated and
matured. Elevated osteoclastogenesis results in alveolar bone destruction.
Conclusion: Alveolar bone destruction in chronic periodontitis patients due to
metabolic syndrome is accelerated due to chronic lipid and glucose uptake leads to
systemic inflammation, marked by increased oxidative stress, ROS & AGE
accumulation, and increased pro-inflammatory cytokines expression.

Keywords: Alveolar bone destruction, Chronic periodontitis, Metabolic syndrome,
Pro-inflammatory cytokines, Osteoclast.
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PERCEPATAN KERUSAKAN TULANG ALVEOLAR
PADA PENDERITA PERIODONTITIS KRONIS

AKIBAT SINDROM METABOLIK (Narrative Review)

ABSTRAK

Latar belakang: Perjalanan penyakit periodontitis memiliki keterkaitan dengan
kondisi sindrom metabolik. Kerusakan jaringan periodontal akibat aktivitas
inflamasi pada jaringan periodontal dapat meningkat oleh karena sindrom
metabolik. Gangguan proses homeostasis lemak dan glukosa di dalam tubuh pada
sindrom metabolik berdampak pada terganggunya kinerja organ hepar, organ
pankreas, dan sel endotel yang dapat memicu periodontitis, terlebih kerusakan
tulang alveolar. Tujuan: Menjelaskan mekanisme percepatan kerusakan tulang
alveolar pada penderita periodontitis akibat sindrom metabolik. Metode
Penelitian: Penyusunan artikel menggunakan sumber pustaka yang didapatkan
melalui beberapa database (PubMed, Science Direct, Google Scholar, dan
Research Gate) dan berkaitan dengan kerusakan tulang alveolar pada penderita
periodontitis kronis akibat sindrom metabolik. Hasil: Sitokin pro-inflamasi pada
penderita sindrom metabolik dikaitkan dengan kadar ROS dan AGE yang tinggi
serta induksi aktivitas inflammasome yang dapat memicu aktivitas osteoklas.
Interaksi LPS dan LDL terhadap reseptor imun tubuh akan menginduksi produksi
Receptor activator of NF-xB ligand (RANKL). Interaksi RANKL dan Receptor
activator of NF-xB (RANK) akan mengaktifkan jalur NF-kB dan faktor transkripsi
osteoklas sehingga osteoklas terdiferensiasi serta termaturasi. Peningkatan
osteoklastogenesis akan mengakibatkan kerusakan tulang alveolar. Kesimpulan:
Kerusakan tulang alveolar pada penderita periodontitis kronis akibat sindrom
metabolik mengalami percepatan oleh karena peningkatan lemak dan glukosa
secara kronis yang memicu inflamasi sistemik, ditandai dengan peningkatan stress
oksidatif, akumulasi ROS & AGE, dan peningkatan ekspresi sitokin pro-inflamasi.

Kata kunci: Kerusakan tulang alveolar, Periodontitis kronis, Sindrom metabolik,
Sitokin pro-inflamasi, Osteoklas.
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GCF : Gingival crevicular fluid

GLUT2 : Insulin-regulated glucotransporter type 2

GLUT4 : Insulin-regulated glucotransporter type 4

HDL : High-density lipoprotein

HEC : Hyperinsulinemia euglycemic clamp

HFD : High-fat diet

ICD : International Statistical Classification of Diseases & Related
Health Problems

IDL : Intermediate-density lipoprotein

IFN-y : Interferon-gamma

IL : Interleukin

IL-6 : Interleukin-6

IL-7 : Interleukin-7

IL-8 : Interleukin-8

IL-17 : Interleukin-17

ITAM : Immunoreceptor tyrosine-based activation motif

INK : c-Jun N-terminal kinase

LDL : Low-density lipoprotein

LPS : Lipopolisakarida

M1 : Makrofag-1

M2 : Makrofag-2

M-CSF : Macrophage colony-stimulating factor

MMP-12  : Matrix metalloproteinase enzyme-12

MMP-13 : Matrix metalloproteinase enzyme-13
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TLR : Toll-like receptor

TLR-2 : Toll-like receptor-2

TLR-4 : Toll-like receptor-4

TNF : Tumor necrosis factor

TNF-a : Tumor necrosis factor alfa

TRAF2 : Tumor necrosis factor receptor-associated factor 2
TRAF6 : Tumor necrosis factor receptor-associated factor 6
ULDL : Ultra-low-density lipoprotein

VLDV : Very low-density lipoprotein

Wnt : Wingless/intergrated
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