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Fig.1 Changes in weight and food intake of mice experiencing hypoxic fatigue (n=8)
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Table 1 Effects of bone peptide on organ index of hypoxic mice
28 7] AT B35 2% S E TR E % Jilr 38 2% B RE 35 2%
BC 4.26 £ 0.49 0.62 +0.12 1.03+£1.17 1.28 £0.12
Mod 3.87+£0.10 0.57 £ 0.07 1.23 £0.96 1.25+0.19
RL 4.25 +0.86 0.69 £0.11 1.00 £0.18 1.31 +£0.08
BP-L 4.67 £0.37 0.67 £ 0.10 1.00 £0.15 1.31 £0.08
BP-M 4.76 = 0.60 0.68 = 0.09 1.10 £ 0.08 1.33 +0.09
BP-H 4.36 + 0.64 0.73 £0.10 1.01 £0.15 1.36 £0.15
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Fig4 Micro CT scan of the effect of bone peptide on the femur of hypoxic mice

x2 BRMEE/NBRRE Micro CTIELR

Table 2 Micro CT results of bone peptide on femur of hypoxic mice

28 3 BH W 4 F /mg B % BAORBRE mm BN RES B E/mm B RHE /mm?
BC 2.95+0.12 0.17 £ 0.01 0.08 +0.00 0.22 +0.00 3.38 £0.05
Mod 2.28 +0.53 0.15+0.01 0.07 = 0.00 0.41 +0.16 2.61 +0.05
RL 2.87 +0.09 0.18 £ 0.01 0.09 +0.00 0.22 +0.01 3.39 £0.17
BP-L 2.75+£0.12 0.20 +.001 0.08 £ 0.01 0.27 £ 0.07 3.44 +0.07
BP-M 2.92 +0.01 0.26 £ 0.00 0.09 £ 0.00 0.2 +0.00 3.47 +0.02
BP-H 2.9 +0.05 0.26 = 0.04 0.09 = 0.01 0.2 +0.01 342 +0.18
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Effect of Bone Peptide on Bone Structure in Mice Exposed to High—Altitude

Hypoxic Environment

LUO Tangjun', LIU Xin'?, YANG Fang', TONG Li', ZHAO Chengzhou', SUN Shengnan"
(‘Department of Pharmacy, Qinghai University, Xining 810016
2Jinchang Medical Security Bureau, Jinchang 737100, Gansu)

Abstract The effects of high-altitude hypoxic environments on the human body are a hot topic in biomedical research,
particularly regarding their impact on bone health, which is increasingly gaining attention. This study simulated a high-
altitude hypoxic environment at 6 000 meters to establish a hypoxia mouse model, aiming to investigate the influence of
bone peptide on the changes in bone structure in mice exposed to this environment. C57BL/6N mice aged 6 to 8 weeks
were randomly divided into a blank control group, a model group, a Rhodiola oral solution group, and low, medium,
and high—dose bone peptide groups, with 8 mice in each group. The blank control group was raised in a normoxic envi-
ronment and received deionized water via gavage, while the other groups were placed in a low—pressure oxygen chamber
simulating the high-altitude hypoxic environment. The model group received deionized water via gavage, while the positive
drug group and the bone peptide low, medium, and high—dose groups were administered Rhodiola oral solution and bone
peptide solutions respectively, for a treatment duration of 14 days. After the final administration, serum, organs, and fe-
murs were collected from the mice. The levels of bone gamma—carboxyglutamate protein (BGP) and alkaline phosphatase
(ALP) in the serum were measured, and the Micro—CT scans were used to assess changes in bone structure in the fe-
murs of the mice. The results showed that, compared with the blank control group in normoxic conditions, the food in-
take and body weight of mice in the hypoxic environment decreased, with a significant drop observed in the first three
days, followed by a gradual recovery. Compared to the model group, all doses of bone peptide significantly increased the
serum levels of BGP and decreased the levels of ALP. The group receiving the high dose of bone peptide (2 000 mg/kg/
d) showed the best results, with BGP levels increasing by 477.18% and ALP levels decreasing by 24.97%. Furthermore,
the bone tissues of mice in the different bone peptide dosage groups showed increased contents of bone mineral, bone
volume fraction, trabecular thickness, and trabecular number, while the trabecular separation decreased. These findings
indicate that bone peptide can counteract the bone structural damage induced by high-altitude hypoxic environments and
help prevent osteoporosis by increasing BGP levels, reducing ALP levels, and decreasing trabecular separation, thus
maintaining the spatial structure of trabecular bone.

Keywords bone peptide; high-altitude hypoxia; bone structure; bone gla protein; alkaline phosphatase



