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Inhibitory effect of diacerein on osteoclastic bone destruction
and its possible mechanism of action
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Abstract: Aim To study the inhibitory action of diacerein on the fomation of osteoclasts ( OCLs)
and their activity in bone resomption as well as the relationship between this action and the expression of
osteoprotege rin ( OPG) and receptor activator of NF-KB ligand ( RANKL) in MC3T3-El cells. M ethods
A coculture system constituted with MC3T3-El cells and bone marrow cells for osteoclasts formation was
established in vitn. TRAP-positive and multinucleated cells with three or more nuclei in each cell were
counted as osteoclasts and the number of pits formed on the dentine slices was detem ined to judge the
activity of osteoclasts. Westem blotting, RT-PCR and flow cytometer were used to detect the expression of
OPG and RANKL in MC3T3-El cells. Results Diacerin significantly inhibited the formation and
function of the cultured osteoclasts stimulated by IL-1B. sRANKL could reverse the effect of diacerein.
Diacerein inhibited protein and mRNA expression of RANKL but enhanced those of OPG in MC3T3-El
cells. Conclusion Diacerein may inhibit osteoclastic bone destruction through the inhibition of RANKL
expression and the increase of OPG expression in MC3T3-El cells.
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Table1 The PCR amplification reaction

Gene Primer Cycle T, /C Product/bp

RANKL Sense 5'-GAC TCG ACT CTG GAG AGT-3’ 30 53 235
Anti-sense 5'-GAG AAC TTG GGA TTT TGA TGC-3’

OPG Sense 5'-GCT TCG TGC CTT GAT GG-3 30 54 305
Anti-sense 5'-CAG ATT GAA CCT GAT TCC CTA-3’

GAPDH Sense 5-ACA GTC AGC CGC ATC TTC TT-3 30 55 325
Antirsense 5-TTG ATT TTG GAG GGA TCT CG-3
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Figure 1 The photom icrographs of tartrate- resistant acid phosphatase-positive multinucleated cells formed in the

coculture system containing primaty bone marrow cells and MC3T3-El cells in the presence of 1,25-( OH), VD,
(1 x10"° mol* 1'') and M-CSF (50 ng* mL'). Black arrow showed typical osteoclasts (OCLs). A: OCLs
unstained ( x200); B: OCLs stained with TRAP kits ( x 200)
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Figure2 The resomtion pits on bone slices formed in the coculture system containing primary bone marrow
cells and MC3T3-El cells in the presence of 1,25-( OH), VD, (1 x10 ° mol* L") and M-CSF ( 50 ng*
mL' ). Black arrow showed typical resomption pits. A: Bone slice of control group ( %X 200), B: Bone
slice of model group ( x200); C: Amplified morphology of a typical rsompion pit in B
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Figure 3 The inhibitory effect of diacerein on the

numbers of OCLs and the bone slice pits in the
presence of IL-1B. The number of TRAP-positive
multinucleated cells with three or more nuclei was
counted as osteoclasts and the number of pits foomed on
the dentine slices was detem ined to judge the activity
of osteoclasts. n =5, x £s. ~ P <0.01 v model,
P <0.01 ws control
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Figure4 The counteraction of sSRANKL (100 ng*
mL') on the inhibitory effect of diacercin on the
formation and activity of the OCLs. The number of
TRAP-positive multinucleated cells with three or more
nuclei was counted as osteoclasts and the number of
pits foomed on the dentine slices was detem ined to
judge the activity of osteoclasts. n =3, x Es
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Figure5 The inhibitory effect of diacerein on RANKL
expression in MC3T3-El cells in the prsence of IL-
1B. Mean fluorescent intensity ( MFI) was measured to
calculate the relative RANKL content. The experiment
was repeated two times and showed similar results. A
typical result was shown in the figure
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Figure 6 The stimulatory effect of diacerein on OPG

expression in MC3T3-El cells in the presence of IL-15

(10 ng* mL'). Line 1: Blank; 2: IL-1B; 3: )
Diacerein (5 Hmol* L’l) + IL-1B; 4: Diacerein (1
Hmole L'l) + IL-1B; 5: Diacerein (0.1 HUmol*

L") + IL-1B; 6: Diacerein (0.0l Hmols L") +
IL-1B. The experiment was repeated three times and
showed similar results. A typical result was shown in
the figure N T
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Figure7 The effect of diacerein on RANKL and OPG mRNA expression in MC3T3-El cells in presence
of IL-1B (10 ng* mL™'). A: RANKL mRNA; B: OPG mRNA. Line 1: Blank; 2: IL-18; 3: IL-1B +
diacerein (5 Hmol* L '); 4: IL-1B + diacerein (1 Bmol® L''); 5: IL-1B + diacercin (0.1 Hmol*
L'); 6: IL-1B + diacerein (0.01 Mmols L")
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