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Pyrroloquinoline quinone reduces oxidative stress and RANKL/OPG ratio to reduce bone loss in
ovariectomized rats
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Abstract: Objective To observe the effect of (PQQ) supplementation on bone mass and bone strength in ovariectomized rats
with osteoporosis. Methods Thirty 12-week-old (225-260 g) female SD rats were randomly divided into three groups; OVX
group, OVX+PQQ group and Sham group. Bilateral ovaries were resected in OVX group and OVX +PQQ group, while sham
operation was performed in Sham group. 4 mg/kgPQQ was added to the food after operation in the OVX+PQQ group. Blood and
femurs were collected at the end of treatment for 12 weeks. Microcomputer tomography (Micro-CT ), biomechanical examination,
tissue section examination, Western Blot (WB) and serum index detection were performed respectively. Results Micro-CT and
HE sections showed that the bone mineral density and bone microscopic parameters of HE group were significantly lower than those
of Sham group ( P<0 05). The trabecular spacing in OVX group was significantly increased, and the above indexes of OVX + PQQ
group were significantly better than those in OVX group (P< 0 05). Biomechanical test showed that the ultimate load, energy and
stiffness of Sham group were the highest, and the ultimate load, energy and stiffness of OVX+PQQ group were significantly higher
than those of OVX group. Serum CTX-1, TRACP-5b and MDA levels were significantly higher and T-AOC and SOD activities were
significantly lower in OVX rats than those in Sham group, but these parameters were improved by supplementation of PQQ. WB test
result showed that compared with Sham group rats, the RANKL and RANKL/OPG ratios of OVX rats were significantly increased,
while the expressions of OPG and FOXO1 were significantly reduced; after PQQ, RANKL and RANKL/OPG ratios were
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significantly reduced, while OPG And FOXO1 expression increased significantly ( P<0.05). Conclusion PQQ can improve bone

mass and bone strength and inhibit bone strength by inhibiting oxidative stress and bone resorption.
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Fig.d4 Effect of treatment on biochemical indicators in rats
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