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The improvement effect and metabolic mechanism of Echinops sphaerocephalus extract on osteoporosis
model rat

DONG Xin', WANG lJiaqi', ZHANG Xiuyan’, ZHANG Zhongyao', LU Jingkun®’, GAO Jianping', XUE Peifeng'
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Hohhot Mongolian Hospital of Traditional Chinese Medicine, Hohhot 010000, China; 3. School of Basic
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ABSTRACT OBJECTIVE To study the intervention effect and metabolic mechanism of Mongolian medicine Echinops
sphaerocephalus extract on D-galactose-induced osteoporosis. METHODS Thirty-six 12-week-old male Wistar rats were selected
and randomly divided into blank group, model group, Gushukang group, E. sphaerocephalus high-dose, medium-dose and low-
dose groups, with 6 rats in each group. Except for blank group, other groups were intraperitoneally injected with D-galactose at
120 mg/kg per day. After 8 weeks of continuous injection, E. sphaerocephalus high-dose, medium-dose and low-dose groups were
given drugs intragastrically at dose of 878, 439, 219.5 mg/kg, respectively. Gushukang group was given Gushukang 105.1 mg/kg
intragastrically, once a day, for consecutive 8 weeks. After last administration, blood was collected from the abdominal aorta.
Enzyme-linked immunosorbent assay was used to measure the contents of bone metabolism indexes [hydroxyproline (HYP) ,
alkaline phosphatase (ALP)] and oxidative stress indexes [total antioxidant capacity (TAOC) , superoxide dismutase (SOD) ,
malondialdehyde (MDA )] in serum of rats. Positron emission tomography/computedtomography (PET/CT) was used to analyze the

changes of bone microstructure in right tibia bone. Meanwhile, metabolomic technology was used to study the regulation effect of
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E. sphaerocephalus on osteoporosis model rats. RESULTS
Compared with blank group, HYP, ALP, MDA, ratio of
bone surface to bone volume (BS/BV) , and trabecular
separation (Tb*Sp) in model group were significantly
increased (P<<0.05) , while TAOC, SOD, bone mineral
density (BMD) , bone volume fraction (BVF) , trabecular

thickness (Tb*Th) and trabecular number (Tb-N) were
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significantly decreased (P<<0.05). Compared with model group, above indexes of administration groups were all reversed to

different extents. The results of metabonomics study showed that after intervened with the extract of E. sphaerocephalus, 18

metabolites such as arachidonic acid, phenylalanine, tyrosine, tryptophan, isoleucine and uric acid in the serum of rats changed

significantly, involving 15 metabolic pathways such as arachidonic acid, phenylalanine and tyrosine, of which arachidonic acid

metabolism, phenylalanine metabolism and tyrosine metabolism were the main influencing pathways. CONCLUSIONS E.

sphaerocephalus extract can effectively improve D-galactose-induced oxidative stress and the deterioration of bone microstructure,

which interferes with metabolic pathways such as arachidonic acid metabolism and amino acid metabolism.
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