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Effects of Polygoni Multiflori Radix (PMR) on Osteogenesis and Osteoclasts in vitro
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Abstract : Polygoni Multiflori Radix (PMR) a dried root tuber of Polygonum multiflorum Thunberg with bioactivities
in bone metabolism is one of the most famous tonic traditional medicines in China, Japan and Korea.To observe the
anti-osteoporotic effect of PMR, we observed the effects on proliferation and alkaline phosphatase (ALP) activity of
primary osteoblasts, bone nodule formation, pit formation of osteoclasts and osteoclastogenesis in vitro. As the result
of that, although PMR extracts have no meaningful changes on the the proliferation of primary osteoblasts, significant
(p <0.01) increases of ALP acitivity of osteoblasts were dose-dependently observed in all PMR extracts treated groups
tested compared to that of vehicle control. It means that it enhanced the differentiation (ALP activity) and bone nodule
formation of osteoblast. In addition, PMR extracts dose-dependently inhibits the pit formation and the number of
multinucleated osteoclast-like cells (OCLs), osteoclastogenesis in vitro. Therefore these results show the possibility of

PMR extracts as another anti-osteoporotic agents.
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3037 229 oISk 50% methanol 50 miell &3St
o] NS 045 um *37A](Adavantec, CA, USA)E 7314
t} o] ¥ g9l CH3CN+0.1% trifluoroacetic acid®} TSK-
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Fig 1. OSTEOBLAST PROLIFERATION. PMR extracts do not
influence the proliferation of primary osteoblast cells. Primary
osteoblast cells were cultured in growth medium containing the
vehicle (water) and different concentrations of PMR extracts for
3 days. All data are represented as the mean+ SD of five
independent experiments.
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Fig 2. ALP ACTIVITY. Dose-response effect of PMR extracts
on ALP activity. PMR extracts increased the ALP activity of
primary osteoblast cells. The primary osteoblast cells were
treated for 3 days with graded doses of PMR extracts in
differentiation medium. ALP was expressed as nmol PNP/ug
protein/min. All data are represented as the mean £ SD of five
independent experiments. *p <0.01 compared to that of control
by MW test.
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Fig 3. BONE NODULE ASSAY. PMR extracts stimulated the
formation of mineralized bone nodules. Primary osteoblast cells
were plated in 12-well plates at a density of 1 x 10° cells/well,
cultured until confluence, and then treated with PMR extracts
for 14 days in differentiation medium. The bound AR-S was
eluted from the matrix with 10% cetylpyridinium chloride
solution and quantified by measuring the absorbance at 562 nm.
All data were represented as the mean + SD of five independent
experiments. *p < 0.01 compared to that of control by MW test.
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Fig 4. OSTEOCLASTOGENESIS ASSAY. PMR extracts-
inhibited osteoclastogenesis. Mouse bone marrow cells and
primary osteoblasts were cocultured in the presence of
1,25(0OH),D; and dexamethasone with PMR extracts for 6
days. Cells were fixed and stained for TRAP. The number of
TRAP(+) MNCs containing six or more nuclei were counted.
All data are represented as the mean + SD of five independent
experiments. *p <0.01 and **p <0.05 compared to that of
control by MW test.
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Fig 5. PIT FORMATION ASSAY. PMR extractsinhibits osteo-
clastic bone resorption. OCLs obtained from co-cultured cells
were plated on dentine slices and cultured in the presence of
the indicated concentration of PMR extracts for 24 h. After
removing the cells by 1M NH,OH treatment, resorption pits on
dentine slices were visualized by staining with hematoxylin.
Number of resorption pit was measured under microscope. All
data are represented as the mean =+ SD of five independent
experiments. *p <0.01 and **p<0.05 compared to that of
control by MW test.
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