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Study of ERKS in the healing process of osteoporotic fracture in mice
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Abstract; Objective To study the role of ERKS in the healing process of osteoporotic fractures by establishing osteoporotic
fracture model in mice. Methods 108 6-week-old female mice were randomly divided into 4 groups. Osteoporosis and fracture
models were established by surgically resecting the bilateral ovaries and cutting off the femur. Then the experimental mice were
injected with ERKS5-specific blocker XMD8-92 intraperitoneally, and a certain number of mice were sacrificed at the 1st, 2nd and
4th week. X-ray examination, Micro-CT, HE staining and immunohistochemically staining of bone callus were performed to
observe the growth of trabecular bone, and the expression of osteogenesis-related proteins and ERK5. Results The experimental
mice were injected with XMD8-92 at the 2nd week and the 4th week. In the fracture group, the callus of mice grew faster, there
were more and thicker trabecular bone, and the expression of the osteogenesis-related proteins ALP and Runx-2 was higher (P <
0.05). The callus grew much slower with less and thinner trabecular bone, and the expression of the osteogenesis-related proteins
ALP and Runx-2 was lower in the fracture + XMD8-92 group (P <0.05). Compared with the osteoporotic fracture group, the
osteoporotic fracture + XMD8-92 group showed less and more disordered trabecular bone formation, significant delay in the growth
of callus, and significantly lower ALP and Runx-2 expression ( P <0.05). Conclusion ERKS5 affects the rate and quality of
callus formation in the area of fracture and plays an important physiological role in the process of osteoporotic fracture healing.
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Fig.1 Femoral X-ray in postoperative mice. A; The results of femoral X-ray in each group after 1 week of fracture; B

The results of femoral X-ray in each group after 2 weeks of fracture; C: The results of femoral X-ray in each group after 4

weeks of fracture.
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Fig.2 Micro-CT scan and 3D reconstruction of femoral callus in postoperative mice. A-C: The femoral coronal plane

scan and reconstruction results in mice at the 1" (A), 2" (B), and 4" (C) week; D-K: Quantitative analysis of

trabecular bone in the bone callus ( D-G; the results of the 2nd week; H-K: the results of the 4th week). BV/TV .

bone volume fraction, Th. N: number of trabecular bone, Th. Th: thickness of trabecular bone, Th. Sp: space of

trabecular bone.
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* Indicates a statistically significant difference between the two groups (P <0.05, n=3).
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Fig.3 HE results of postoperative femoral callus in mice. A: The results of callus and trabecular bone in the first week;

B: The resulis of callus and trabecular bone in the second week; C: The results of callus and trabecular bone in the fourth

week.
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Fig. 4  Immunohistochemical staining results of postoperative femoral callus in mice. A-C: Immunohistochemical
staining of the expression of ERKS, ALP and Runx-2 in callus at the 1st, 2nd and 4th week, respectively; D-F.
Quantitative analysis of the expression of ERK5, ALP and Runx-2 in callus. * Indicates a statistically significant

difference between the two groups (P <0.05, n=3).
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