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Sirfuin 6 attenuates periapical lesion
propagation by modulating hypoxia-
induced chemokine (C-C motif) ligand 2
production in osteoblasts
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Absfract and Introduction

» Sirtuin 6 (SIRT4) is a NAD+-dependent protein
deacetylase able to regulate inflammatory
reactions. SIRTé has been reported to
participate in the modulation of glucose
metabolism and cellular redox status.

= Chemokine ligand 2 (CCL2) is a major
chemoattractant of monocyte both in vitro
and in vivo. Osteoblasts have been
demonstrated as the major source of CCL2
and many pro-inflammatory cytokines have
been shown to upregulate CCL2 production
by human osteoblasts.




Absfract and Introduction

®» Aim To investigate the attenuating effect
of sirtuin 6 (SIRT6) on hypoxia-induced
production of chemokine ligand 2 (CCL2)
by osteoblasts and the relevance of this
action on the pathogenesis of periapical
lesions.

» Conclusions Sirtuin 6 has a therapeutic
effect on periapical lesions through
suppression of CCL2 synthesis. The anti-
inflammartory action of SIRTé is closely
related to its regulatory activities in cellular
metabolism and redox homoeostasis.




Materials and Methods

» Cell culture (MC3T3-E1 murine osteoblasts
and J774 murine macrophages)

» Overexpression of SIRTé (Sirtuin 6 was
overexpressed in MC3T3-E1 cells using a
lentiviral vector system) IR EEIE

» Western blot analysis (LDHA, a-tubulin)

» Measurement of lactate (5LR)Colorimetric kit

» Measurement of mitochondrial ROS (ZK1{458E
448, Fluorescence of MitoSOX™ Red

» Measurement of CCL2 (ELISA kif)
» Cell migration assay




Materials and Methods

= Murine model (Ten 7 to 8-week-old Sprague
Dawley rats)

» [nduction of apical periodontitis (not the
point...pass)

®» Assessment of lesion size (image analysis
quantified in pixels)

» |mmunohistochemical study (SIRTé, LDHA,
CDé8, 8-OHdG, light microscope and
positive cells counting)

» Statistical analysis




Resulfs

= Hypoxia increased glycolysis and ROS

generation in osteoblasts
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Resulfs

®» Reciprocal augmentation between glycolysis
and ROS production (EEB«, L, B
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Resulfs

» SIRTé6 suppressed hypoxia-enhanced
glycolysis and ROS generation
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Resulfs

» Anfiglycolytic and antioxidative activities
of SIRTé6 contributed to the suppression of
hypoxia-enhanced CCL2 synthesis
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Resulfs

» Anfiglycolytic and antioxidative activities
of SIRTé6 contributed to the suppression of
hypoxia-enhanced CCL2 synthesis
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Results

» SIRT6 expression was suppressed in
osteoblasts in apical periodontitis




Results

» Osteoblasts in apical periodontitis had

higher amounts of oxidative lesions and
LDHA
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Discussion

» |, |In the present study, hypoxic stress initiated
a vicious cycle of redox imbalance and
enhanced glycolysis in osteoblasts which in
turn augmented the secretion of CCL2 and
contributed to periapical bone resorption.

» 7. Through its antiglycolyfic and anfioxidative
effects, SIRTé is capable of breaking the
vicious cycle. The findings suggested that
enhancement of SIRTé activity is beneficial
for alleviation of the progress of apical
periodontifis.




Discussion

» 3. The experiments confirmed the increase
in ROS and lactate synthesis under
hypoxia.Moreover, it was demonstrated
that both ROS and lactate were capable
of stimulating CCL2 synthesis in osteoblasts.

» 4. On the other hand, this study is the first to
establish a link between hypoxia-enhanced
lactate synthesis and CCL2-induced
chemotaxis of monocytes/macrophages in
iInflammartory bone resorption.




Discussion

» 5. In the present study, anfiglycolyfic and
antioxidative activities of SIRTé6 were also
responsible for its protective action
against inflammation. SIRTé also
suppressed ROS generation by inhibifion
of anaerobic glycolysis, representing a
novel antioxidative effect of SIRTé.
Certainly, the beneficial effects of SIRTé in
the maintenance of redox homoeostasis
deserve further investigations.




Conclusions

» | Hypoxic stress associated with apical
periodontitis initiates a vicious cycle of
redox imbalance and enhanced glycolysis
which helps to perpetuate the
inflammartory state and induce bone
resorpftion.

» 7 By inhibition of glycolysis and ROS
generation, SIRT6 was capable of restoring
cellular homoeostasis of the redox system
and glucose metabolism.

» 3. The data suggest that enhancement of
SIRT6 may have a beneficial effect on the
prognosis of apical periodontitis.
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25" 5E (Lentivirus)
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