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Shikonin promotes fracture healing through regulation of bone metabolism
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Abstract : Objective To investigate the effects of shikonin on fracture healing in postmenopausal osteopo-
rotic rats through regulation of the Hippo/Yes-associated protein (YAP) signaling pathway. Methods Seven-
ty-two rats were randomly divided into the sham-operated group,model group,low-dose shikonin group, medi-
um-dose shikonin group, high-dose shikonin group and inhibitor group using a random number table, with
twelve rats in each group. Bilateral ovariectomy and unilateral femoral osteotomy were performed to establish
postmenopausal osteoporotic fracture models in all groups except the sham group. After successful modeling,
drug treatments were administered according to group assignments for 10 consecutive weeks. Femoral bone
mineral density (BMD) was measured by dual-energy X-ray absorptiometry. Micro-CT scanning was used to
detect trabecular bone parameters including trabecular number (Th. N), trabecular thickness (Tb. Th) and
trabecular separation (Th. Sp) of femurs. Biomechanical testing determined maximum strength, maximum
load and elastic modulus of femurs. Serum levels of alkaline phosphatase (ALP),osteocalcin (BGP) , procolla-
gen type | N-terminal propeptide (P I NP) and bone morphogenetic protein 2 (BMP2) were assessed using
enzyme-linked immunosorbent assays. Osteoclast counts in femoral tissue were detected via tartrate-resistant
acid phosphatase (TRAP) staining kits. BMP2, Wnt family member 1 (Wntl) and YAP expression levels in
bone tissue were analyzed by Western blotting. Results Compared with the model group, BMD, Tbh. N, Tb.
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Th,maximum strength, maximum load,elastic modulus,serum ALP,BGP,P I NP,BMP2 levels and p-YAP/
YAP,Wntl,BMP2 expression levels in bone tissue were significantly increased in low-dose shikonin group,
medium-dose shikonin group and high-dose shikonin group (P <C0. 05), with progressive enhancement ob-
served across ascending doses. Conversely, Th. Sp and osteoclast counts were progressively reduced (P <<
0. 05). Relative to the high-dose shikonin group,all measured parameters-including BMD, Tbh. N, Th. Th, max-
imum strength, maximum load, elastic modulus, serum ALP,BGP,P I NP,BMP2 levels and p-YAP/YAP,
BMP2,Wntl expression levels in bone tissue were significantly decreased in the inhibitor group (P <C0. 05).

Simultaneously, Th. Sp and osteoclast counts were elevated (P <C0. 05). Conclusion

Shikonin may promote

fracture healing in postmenopausal osteoporotic rats by regulating the Hippo/YAP signaling pathway.
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