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SRT2183 and SRT1720, but not Resveratrol, Inhibit Osteoclast Formation
and Resorption in the Presence or Absence of Sirtl
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ABSTRACT

Background: Osteoclastic bone resorption markedly increases with aging, leading to osteoporosis characterized by
weak and fragile bones. Mice exhibit greater bone resorption and poor bone mass when Sirt1 is removed from their
osteoclasts. Here we investigated the ex vivo impacts of putative Sirtl activators, Resveratrol (RSV), SRT2183, and
SRT1720, on osteoclast formation and activity in primary mouse bone marrow cells (BMCs) derived from wild-type
(WT) and osteoclast specific Sirt1 knockout (OC-Sirt1KO) mice and in the RAW264.7 mouse macrophage cell line.

Results: We found that SRT2183 and SRT1720 inhibit the formation of osteoclasts and actin belts in BMCs and
RAW?264.7 cells, whereas RSV does not. We also observed that the OC-Sirt1KO mice exhibited less bone mineral
density, and the BMCs harvested from these mice yielded more osteoclasts than BMCs harvested from littermate
controls. Interestingly, both SRT2183 and SRT1720 reduced osteoclast and actin belt formation in BMCs from OC-
Sirt1KO mice. SRT2183 and SRT1720 also significantly disrupted actin belts of mature osteoclasts generated from
BMCs of WT mice, within 3 and 6 hours of administration, respectively. Furthermore, these compounds inhibited
the resorption activity of mature osteoclasts, while RSV did not.

Conclusion: Our findings suggest SRT2183 and SRT1720 impede bone resorption by disrupting actin belts of
mature osteoclasts, inhibit actin belt formation, and inhibit osteoclastogenesis even in the absence of Sirtl. Thus,
the mechanism of action of these compounds appears to extend beyond Sirtl activation and possibly pave the way

for potential new therapies in alleviating osteoporosis associated bone loss.
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INTRODUCTION

More than half of Americans over age 50 will be at risk for an
osteoporosis associated fracture, a leading cause of morbidity and
mortality in older individuals [1]. Sirtuin (Sirtl), a nicotinamide
adenine dinucleotide dependent deacetylase, is known to increase
the health span and lifespan and delay the onset of many aging-related
diseases in mice [2-10], and also appears to increase bone mass [11].
Young mice without Sirtl in their osteoclasts exhibit greater bone
resorption and diminished Bone Mineral Density (BMD) [11,12].
Resveratrol (RSV), a natural polyphenol/phytoalexin, increases
Sirt] expression and life span in yeast, C. elegans, and drosophila
[8-10]. Mice treated with RSV exhibit greater bone mineral density,
bone strength, and trabecular thickness [13]. In addition, RSV
treated osteoporotic rats show increased bone mineral density and

bone strength, as well as reduced femoral porosity compared to
untreated osteoporotic counterparts [14]. SRT1720 and SRT2183
are structurally different from RSV, but were designed specifically
to activate Sirtl, and both compounds impact bone metabolism
[11,15,16]. Treatment of middle-aged male mice and young
ovariectomized female mice with SRT1720 increases bone volume
[11]. Further, Gurt et al. [15], showed that ex vivo treatment with
SRT2183 of Bone Marrow Cells (BMCs) from 8-week-old female
129/Sv mice inhibits osteoclast formation and diminishes bone
resorption activity, and used constitutive Sirtl knockout mice
(lacking Sirtl exons 5, 6 and 7) to demonstrate the role of Sirtl
on osteoclastogenesis [15]. However, the mode of action of these
compounds remains poorly elucidated. Previous studies involving
various biochemical assays and biophysical tests have revealed that
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RSV, SRT2183, and SRT1720 act on targets other than Sirt1 [17,18].
Thus, we investigated the impact of RSV, SRT2183, and SRT1720
upon osteoclast formation and resorption in BMCs from skeletally
mature (4 to 6-month-old) male WT C57BL6 mice. In addition, in
order to test to impact of Sirtl in osteoclasts formation, we utilized
a mouse model that lacks the Sirtl catalytic domain (exon 4
Sirt1e7”) specifically in osteoclast precursors [12]. We found that
the SRT2183 and SRT1720 consistently inhibit osteoclastogenesis
and actin belt formation independent of the presence of intact
Sirtl. Furthermore, SRT2183 and SRT1720 significantly disrupt
actin belts and inhibit resorption activity of mature osteoclasts.

MATERIALS AND METHODS
Mice

All studies and experimental protocols were approved by and
complied with the guidelines of the Miami VA Animal Care and
Use Committee, the University at Buffalo, and the VA Western
New York Institutional Animal Care and Use Committees. Mice
were maintained under a 12-hour light and 12-hour dark cycle
and at all times provided ad libitum access to chow and water. The
osteoclast specific Sirt1°" (OC-Sirt1KO) mice were a gift from
Dr. James Edwards [12], and the mice line was maintained in our
facility. In order to maintain the colony, the mice with exon 4
mutation were mated with mice expressing the Cre recombinase,
specifically in osteoclasts (driven by the lysozyme M promoter).
Primary BMCs were collected from 4-month-old male littermate

controls or OC-Sirt1KO mice (C57BL/6]).
Reagents

Resveratrol was purchased from Sigma-Aldrich (St. Louis, MO).
SRT1720, and SRT2183 were purchased from Calbiochem (San
Diego, CA), and Selleckchem (Houston, TX), respectively. Soluble
mouse RANKL was acquired from Santa Cruz Biotechnology
(Santa Cruz, CA). Recombinant mouse M-CSF (mM-CSF) was
obtained from R and D Systems (Minneapolis, MN). High glucose
alpha-MEM (a-MEM) and 100X penicillin G/streptomycin were
purchased from Life Technologies/Invitrogen (Grand Island, NY).
Fetal Bovine Serum (FBS) was from Thermo Fischer Scientific/
Hyclone (Logan, UT). All other reagents used in this study were
from Sigma-Aldrich.

Bone mineral density measurement

Bone Mineral Density (BMD) was measured by Dual-Energy
X-ray Absorptiometry (DEXA) using a Lunar PIXImus II (Inside
Outside Sales, LLC, Fitchburg, Wisconsin). The OC-Sirt1KO male
mice and littermate control mice (n=6) were anesthetized with
an intraperitoneal injection of ketamine and xylazine (100 mg/
kg and 20 mg/kg mouse, respectively). Then DEXA analysis was
performed as a single scan.

Primary BMC isolation

BMC:s isolated from C57BL/6] mice were used for bone marrow
macrophage and osteoclast differentiation. Briefly, BMCs were
flushed from the tibiae and femorae. After the lysis of red blood
cells, the BMCs were plated in a 10 cm tissue culture dish with
o-MEM complete medium (basal a-MEM medium supplemented
with 10% FBS, 100 U/ml penicillin G, and 100 pg/ml streptomycin
and 2 mM glutamine) and 20 ng/ml mM-CSF (macrophage/
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monocyte colony stimulating factor). After overnight incubation
in a humidified atmosphere of 5% CO, at 37°C, the non-adherent
BMC:s were collected for further experimentation.

RAW?264.7 cell culture

RAW?264.7 cells were purchased from American Type Culture
Collection (ATCC, Manassas, VA). The RAW264.7 cells were
maintained in high glucose D-MEM complete medium (basal
D-MEM supplemented with 10% fetal bovine serum, 100 U/ml
penicillin G, and 100 pg/ml streptomycin and 2 mM glutamine),
and in a humidified atmosphere of 5% CO, at 37°C. Cells were
maintained in suspension culture in non-coated petri dishes
(Greiner Bio-one, Monroe, NC), which markedly reduces drift
toward a differentiated state, and for experiments cells were plated
on standard tissue culture dishes.

Cell viability assay

After overnight incubation with 20 ng/ml mM-CSF, the non-
adherent BMCs were collected and plated as 1 x 10° cells/0.25
ml/well in a 96-well plate with 20 ng/ml mM-CSF and 40 ng/
ml RANKL in the presence or absence of RSV, SRT2183, and
SRT1720 for 3 days. Similarly, RAW?264.7 cells were plated as
1000 cells/0.25ml/well in a 96-well plate with 40 ng/ml RANKL
in the presence or absence of RSV, SRT2183, and SRT1720 for 3
days. After 3 days, cell viability was assessed using Vybrant® MTT
Cell Proliferation Assay Kit (Thermo Fischer Scientific, Grand
Island, NY) following the manufacturer’s protocol. Briefly, 12
mM  MTT  (3-(4,5-dimethylthiazol-2-y])-2,5-diphenyltetrazolium
bromide) is added to the cells, which is then converted to insoluble
formazan. The insoluble formazan was solubilized using an SDS-
HCl solution, and the concentration was determined by measuring
optical density at 570 nm.

Osteoclast differentiation and visualization of osteoclasts
and actin belts

The non-adherent cells were resuspended in a-MEM complete
medium, containing 20 ng/ml mM-CSF and 40 ng/ml RANKL,
and subsequently cultured in 24-well plates at a density of 5 x
10° cells per well, the presence or absence of RSV, SRT2183, and
SRT1720. The medium was replaced every 2-3 days with fresh
mM-CSF and RANKL for 6-7 days. The RAW264.7 cells were
cultured in a 48-well plate at a density of 4 x 10° per well and
were differentiated with 40 ng/ml of RANKL in a-MEM complete
medium for 3-4 days. The differentiated osteoclasts were fixed and
stained either with a Tartrate Resistance Acid Phosphatase (TRAP)
kit (Sigma-Aldrich) to visualize osteoclasts or FITC-phalloidin to
visualize actin belts. The TRAP-positive multinucleated osteoclasts
(> 3 nuclei) were counted manually.

Disruption of actin belts of mature osteoclasts

After 6-7 days of differentiation of BMCs or 34 days of
differentiation of RAW264.7 to osteoclasts, the mature osteoclasts
were treated with vehicle (0.1% DMSO), RSV, SRT2183, or
SRT1720 for 3 and 6 hours. After the 3 or 6-hour time points,

the actin belts of mature osteoclasts were fixed and visualized with

FITC-phalloidin.
Resorption pit assay on cortical bovine bone slices

On day 7, mature osteoclasts were lifted off the plate, using
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accutase solution (Sigma-Aldrich) and reseeded on cortical bovine
bone slices (Boneslices.com, Jelling, Denmark) at a density of 5 x
10* cells per bone slice (6 mm diameter and 0.4 mm thickness) in
a 96 well plate. The osteoclasts were cultured in a-MEM complete
media, containing 20 ng/ml mM-CSF, 40 ng/ml RANKL and with
or without RSV, SRT2183, and SRT1720. After 3 days, the cells were
removed using cotton swabs, and the resorption pits were visualized
with 0.1% toluidine blue and quantified with Image] software [19].

Cell lysate preparation and western blotting

Following various treatments, BMCs or osteoclasts were washed
with cold PBS and lysed in cold RIPA buffer. Lysates were kept
on ice and vortexed for 15 seconds, every 10 min, three times.
Cell lysates were centrifuged at 17,000 g for 15 min at 4°C, and
the supernatants were collected. Pierce Bicinchoninic Acid (BCA)
protein assay solution (Thermo Fischer Scientific, Grand Island,
NY) was added to supernatants and protein standards. Then
the protein concentration was measured using a standard plate
reader (Bio-Rad Laboratories Ltd., Hercules, CA) at 560 nm.
Approximately 30 pg of protein were separated on an 8% SDS-
PAGE and electro-transferred to a PVDF membrane. Membranes
were blocked in 5% milk in tris-buffered saline with 0.05% Tween
20 for 1 hour at room temperature and then incubated overnight
with anti-Sirt] antibody (07-131, Millipore, Burlington, MA) or
anti-AMPKa (AMP-activated protein kinase-alpha, 2603, Cell
Signaling Technology, Danvers, MA) or anti-phosphorylated
AMPKao (2535, Cell Signaling Technology, Danvers, MA) at 4°C.
The next day, the membrane was washed with TBST and incubated
with horseradish peroxidase-conjugated secondary antibody (1:5000)
for 1 hour at room temperature. Protein bands were detected by
chemiluminescence using Pierce™ ECL western blotting substrate
(Thermo Fischer Scientific, Grand Island, NY). GAPDH (ab181602,

Abcam, Cambridge, UK) was used as the reference protein.
Data analysis

Data are expressed as mean * SD. One-way ANOVA and post
hoc Tukey’s multiple comparisons test were applied to analyze
differences between vehicle control, RSV, SRT2183, and SRT1720
treatments using GraphPad software. Comparisons between WT
and Sirt1KO mice were performed using an unpaired Student’s
T-Test. P-values of <0.05 were considered statistically significant.

RESULTS

SRT2183 and SRT1720 inhibit osteoclast and actin belt
formation, while RSV does not

We assessed the viability of the BMCs and RAW?264.6 cells with
various concentrations of the compounds: SRT2183 (1 uM and 5
pM), SRT1720 (0.3 pM, 0.6 uM, and 1.2 uM), and RSV (1 pM, 5
pM, and 12.5 pM). We did not notice a significant decline in cell
density at any concentrations, except RSV at 12.5 pM impaired
BMC viability by 60% (Supplementary Figure 1A), whereas, in
RAW264.7 cells, 10 pM RSV and 1.2 pM SRT1720 reduced cell
viability by more than 90% and 70%, respectively (Supplementary
Figure 1B). Therefore, we used a concentration of 5 uM SRT2183,
0.6 pM SRT1720, and 5 pM RSV on both BMCs and RAW?264.7

cells.

The 5 pM RSV did not impede RANKL induced osteoclast
formation in primary BMCs (Figures 1A and 1B) and RAW264.7
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cells (Supplementary Figures 2A and 2B). In contrast to RSV,
SRT2183 (5 pM) and SRT1720 (0.6 uM) markedly inhibited the
osteoclastogenesis in a dose-dependent manner (Figures 1A and
1B) without affecting viability (Supplementary Figures 1A and
1B). We further examined whether these compounds altered actin
belt formation, essential for bone resorption. Both SRT2183 and
SRT1720 significantly inhibited actin belt formation in BMCs and
RAW?264.7 cells (Supplementary Figures 2C and 2D), while RSV
did not inhibit actin belt formation (Figures 2A and 2B).

Osteoclasts specific Sirtl knockout (OC-Sirt1KO) mice
exhibit low bone mineral density

Itis reported that Sirt1 plays an important role in osteoclastogenesis
[11,15,20]. In order to understand the impact of Sirt]l on bone, we
utilized transgenic mice with osteoclast specific ablation of the Sirt1
exon4, which comprises the catalytic domain that confers Sirtl
deacetylase activity [21]. Using immunoblotting, we confirmed the
absence of full-length Sirt1 protein using immunoblotting (Figure 3A).

The OC-Sirt1KO mice exhibited decreased bone mineral density
(BMD: 52.2 + 0.6 mg/cm2 vs. 55.6 = 2.7 mg/cm2, p=0.0213)
compared to WT littermate controls (Figure 3B). Further, BMCs
harvested from OC-Sirt1KO mice exhibited markedly increased
osteoclastogenesis (p<0.001) than did those from the littermate
controls (Figures 3C and 3D).

SRT2183 and SRT1720 inhibit osteoclast and actin belt
formation in BMCs derived from osteoclast specific

Sirt1KO (OC-Sirt1KO) mice

We therefore set out to determine whether Sirtl mediated the
impacts of SRT2183 and SRTI1720 inhibition of osteoclast
formation. Interestingly, both SRT2183 and SRT1720 significantly
inhibited osteoclastogenesis in BMCs from the OC-Sirt1KO mice,
whereas RSV did not (Figures 4A and 4B). Furthermore, SRT2183
and SRT1720 markedly suppressed actin belt formation in BMCs
harvested from OCSirt1KO mice, whereas again RSV did not
(Figures 4C and 4D).

SRT2183 and SRT1720 disrupt actin belts of mature
osteoclasts and prevent bone resorption, while RSV
does not

Since actin belts are required for bone resorption by mature
osteoclasts and SRT2183 and SRT1720 significantly inhibit actin
belt formation and osteoclastogenesis, we set out to assess the
impacts of these compounds on mature osteoclasts. We found
that both SRT2183 and SRT1720 disrupted actin belts in mature
osteoclasts within 3 and 6 hours after treatment, respectively
(Figure 5A). Similarly, in RAW264.7 cells, SRT2183 disrupted
actin belts at 3 hours, while SRT1720 took 30 hours to completely
disrupt actin belts of mature osteoclasts (Supplementary Figure 3).
We next set out to assess whether the disruption of actin belts of
mature osteoclasts by these compounds affected osteoclastic bone
resorption. We reseeded mature osteoclasts on bovine cortical
bone slices and then treated with RSV, SRT2183 and SRT1720
for 72 hours, to provide sufficient time for resorption. We found
that the SRT2183 (p<0.001) and SRT1720 (p<0.001) significantly
diminished resorption pits (eroded area) on bone slices, while RSV
increased bone resorption (p=0.037) (Figures 5B and 5C).
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Figure 1: SRT2183 and SRT1720 inhibit osteoclast formation in BMCs from WT mice, while RSV does not (A) TRAP staining of RSV, SRT2183,
and SRT1720 treated multi-nuclear osteoclasts in the presence of M-CSF (20 ng/ml) and RANKL (40 ng/ml). (B) Osteoclasts with 3 or more
nuclei were counted, and the values are represented in fold change compared to vehicle (MCSF+RANKL) control (red line). Three independent
experiments were performed with > 3 wells per condition. Note: * p<0.05, compared with WT vehicle control. Data expressed as mean + SD.
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Figure 2: SRT2183 and SRT1720 disrupt actin belt formation in BMCs from WT mice, while RSV does not (A) Primary mouse BMCs were treated
with 5 uM RSV, 5 uM SRT2183, or 0.6 uM SRT1720 in the presence of M-CSF and RANKL for 6-7 days, and then the osteoclasts were fixed and
stained with FITC-phalloidin to view actin belts. (B) The complete belt around the perimeter of the osteoclasts was counted. Three independent
experiments were performed with > 3 wells per condition. Note: * p<0.05, compared with vehicle control. Data expressed as mean * SD.
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Figure 3: Osteoclast-specific Sirt] knockout (OC-Sirt1KO) mice exhibit low bone mineral density and a greater number of osteoclasts ex vivo (A)
Western blot analysis of Sirt] expression in osteoclasts derived from OC-Sirt1KO mice and littermate control mice BMCs (n=3). (B) Bone mineral
density of 4-month-old male littermate control and OC-Sirt1KO mice were assessed using dual energy X-ray absorptiometry (n=6). (C) BMCs from
littermate control and OC-Sirt1KO mice were treated for 6 days in the presence of 20 ng/ml M-CSF and 40 ng/ml RANKL. After 6 days, osteoclasts
were fixed and stained for TRAP. (D) Osteoclasts with 3 or more nuclei were counted, and the values are represented in fold change compared to the
littermate controls. Three independent experiments were performed with > 3 wells per condition. Note: * p<0.05, compared with littermate control.

Data expressed as mean = SD.
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Figure 4: SRT2183 and SRT1720 inhibit osteoclast and actin belt formation in bone marrow cells derived from OC-Sirt1KO mice BMCs from
OCSirt1KO mice were treated for 6 days with 5 uM RSV, 5 uM SRT2183, or 0.6 uyM SRT1720 in the presence of 20 ng/ml M-CSF and 40 ng/
ml RANKL. After 6 days, osteoclasts were fixed and stained with TRAP (A) to count osteoclasts with 3 or more nuclei (B) or stained with FITC-
phalloidin (C) to visualize and count actin belts (D). Three independent experiments were performed with > 3 wells per condition. Note: * p<0.05,
compared with littermate controls. Data expressed as mean + SD.
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Figure 5: SRT2183 and SRT1720 disrupt actin belts and prevent resorption in mature osteoclasts Multi-nuclear mature osteoclasts were lifted off the
plate using an accutase solution and reseeded on a tissue culture plate or cortical bovine bone slices. The reseeded mature osteoclasts in the tissue
culture plate were treated for 3 h and 6 h with 5 pM RSV, 5 uM SRT2183, or 0.6 pM SRT 1720, then fixed and stained with FITC-Phalloidin to
visualize actin belts (A). Mature osteoclasts reseeded on bone slices were treated for 72 h, and the resorption pits were visualized using 0.1% toluidine
blue stain (B). The percentage of eroded area in a given bone slice was assessed using Image] software (C). Three independent experiments were
performed with > 3 wells per condition. Note: * p<0.05, compared with vehicle control. Data expressed as mean + SD.
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DISCUSSION

During osteoporosis, osteoclastic bone resorption overwhelms
bone formation leading to loss of bone mass and increased fragility
[22]. Dynamic bone resorption requires mature osteoclasts with
intact actin belts. Here we examined the role of Sirtl activators
(RSV, SRT2183 and SRT1720) on osteoclastic bone resorption, ex
vivo. We found that SRT2183 and SRT1720 inhibit the formation
of osteoclasts and actin belts in primary BMCs derived from WT
and OCSirt1KO mice, while RSV does not. We also observed
that SRT2183 and SRT1720 inhibit bone resorption by disrupting
the actin belts of mature osteoclasts. Our findings contrast with
previous studies that showed reduced osteoclast formation with
RSV treatment in various cell types, such as monocytes from
human peripheral blood mononuclear cells, primary bone-derived
cells from canine bone fragments, and RAW264.7 cells [23-20].
To our knowledge, no previous ex vivo studies have shown the
effect of RSV on osteoclastogenesis in mouse primary BMCs,
although previous studies demonstrated a positive impact on
osteogenesis and osteoblast formation [27,28]. We chose a 5 pM
concentration of RSV based on our cell viability assay data. To
our surprise, 5 uM RSV did not reduce osteoclastogenesis and
instead appears to increase osteoclast formation in either BMCs
or RAW264.7 cells. In contrast, He et al. showed that 3 pM RSV
reduced osteoclastogenesis in RAW264.7 cells [25]. We note that
although RSV did not inhibit osteoclast and actin belt formation
in our experiments, it increased phosphorylation of AMPK-a
(Supplementary Figure 4) in both BMMs and RAW264.7 cells,
which indicates that RSV activated Sirtl, consistent with previous
reports [29,30]. Thus, the differences between our findings and
those of He et al. may be due to the number of RAW?264.7 cells
plated (20,000 cells vs. 12,500 cells per well) and the concentration
of RANKL used to differentiate RAW?264.7 cells to osteoclasts (40
ng/ml of RANKL vs. 3 ng/ml of RANKL) [25].

However, that both SRT2183 and SRT1720
significantly inhibit RANKL induced differentiation of primary
BMCs from young male mice and RAW264.7 cells to osteoclasts.
To our knowledge, no studies have tested the ex wvivo effect of
SRT1720 on osteoclastogenesis in primary BMCs. Nevertheless,
a recent in vivo study by Zainabadi et al. [11], demonstrated that
SRT1720 treatment improved bone health in middle-aged male
mice and in ovariectomized female mice. Furthermore, consistent
with our findings, Gurt et al. [15], observed fewer osteoclasts after
treatment of primary BMCs harvested from 8weekold female

129/Sv mice with 1 uM SRT2183 ex vivo.

we observed

As Sirtl is known to regulate bone mineral metabolism, we studied
osteoclasts generated from BMCs harvested from osteoclast specific
Sirt]l knockout (OC-Sirt1KO) mice. We found that OC-Sirt1KO
mice exhibited less bone mineral density, and BMCs harvested
from these mice yielded more osteoclasts as compared to WT
mice. In support of these observations, previous studies have
also observed poor bone mass and greater osteoclastogenesis in
OCSirt1KO mice as compared to the littermate controls [11,12].
This supports a role for Sirtl in osteoclastogenesis. Surprisingly,
although SRT2183 and SRT1720 are considered Sirtl activating
compounds [31-33], both of these agents inhibited osteoclast and
actin belt formation in BMCs harvested from the OC-Sirt1KO
male mice. These findings are consistent with the previous study
by Gurt et al. [15], showing that SRT2183 inhibits osteoclast
formation and resorption activity in BMCs from constitutive Sirt1
knockout female mice. In addition, Huber et al. [17], and Pacholec
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et al. [18], demonstrated Sirtl independent effects of SRT2183
and SRT1720 on mouse embryonic fibroblasts and human bone
osteosarcoma epithelial cells (U20S), but did not examine on
BMC:s or osteoclasts. In contrast, studies have also demonstrated
Sirtl-dependent beneficial impacts of these Sirtl activating
compounds [5,34]. Our in vivo data shows that Sirt] may take part
in bone mineral metabolism by altering BMD in OC-Sirt1KO
mice, but Sirt1 is not required for inhibiting actin belt organization
and osteoclastogenesis ex vivo by SRT2183 or SRT1720.

Organized actin rings form a stable actin belt in mature osteoclasts,
which is an important factor for osteoclastic bone resorption.
Actin belts generate a sealing zone under which energy consuming
dynamic bone resorption occurs [35], and it has been shown that
the targeted disruption of genes responsible for actin cytoskeleton
organization lead to poor bone resorption [36,37]. In our study,
SRT2183 and SRT1720 consistently disrupted the actin belts of
mature osteoclasts and efficiently inhibited resorption pit formation
in cortical bovine bone slices. Gurt et al. [15], also demonstrated
poor pit formation by SRT2183 treated osteoclasts derived from
mouse BMCs.

CONCLUSION
Our results indicate that both SRT2183 and SRT1720 inhibit

osteoclast and actin belt formation in primary BMCs harvested
from both WT and OC-Sirt1KO mice, while RSV does not. These
Sirtl activating compounds, therefore, can act independent of
Sirtl. Furthermore, SRT2183 and SRT1720 efficiently inhibit
bone resorption by disrupting the actin belts of mature osteoclasts.
Therefore, SRT2183 and SRT 1720 likely act via additional pathways

to inhibit osteoclast formation and bone resorption.
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